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S1-PL1 
Horticultural Crops in Jamaica and the Caribbean Region: Botany and 
Distribution 
 
Philip Rose 
Department of Life Sciences, University of West Indies, Mona Campus, Kingston 7, 
Jamaica. 
Email: philip.rose@uwimona.edu.jm  
 
 
ABSTRACT 
There are about 2500 genera of seed plants in the Caribbean. These include 204 endemic 
flowering plants and one endemic gymnosperm (Microcycas). All the endemic genera are 
confined to the Greater Antilles. Of these, 118 are restricted to single islands. Naturally 
occurring food plants are extremely few. Many of these fruits are with a fleshy pericarp, 
while only a few of these species of trees and shrubs are used to any extent by people. 
Medicinal plants in current use are widely dispersed in the Jamaica and the Caribbean, and 
the notion is often voiced that native Caribbean flora might yield new medicinal plants and 
that forests should be conserved pending searches for them. A number of potential 
ornamental species includes shrubs (e.g. Gesneria spp., Lisianthius spp., Portlandia spp.), 
trees (e.g. Charianthus fadyenii, Thespesia grandiflora), cacti (e.g. Rhodocactus cubensis), 
epiphytes (e.g. many bromeliads and orchids), climbers (e.g. Passiflora spp., Solandra 
spp.) and ferns. Moreover, many craft materials are obtained from common and readily 
available crops, such as coconut or maize, or from widespread introduced ornamentals or 
shade trees, such as flamboyant (Delonix regia) or red bead tree (Adenanthera pavonina). 
 
Key words: Jamaica, Caribbean, crops, distribution 
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S1-O1 
Canopy Management of Sweet Orange, Grapefruit, Lemon, Lime and 
Mandarin trees in the Tropics: Principles, Practices and Commercial 
Experiences 
 
 
Andrew J. Krajewski and Shirley A. Krajewski 
International Citrus Technologies Pty Ltd, P.O. Box 415, Gingin, WA 6503, Australia. 
Email: birdsnbears@bigpond.com, Website: www.citrusdoctor.com  
 
 
ABSTRACT 
Over the past 18 years, citrus canopy management strategies (CMS) were developed 
improving productivity, fruit quality and management efficiency of orchards in tropical 
Southern Africa and Australia. These CMS integrate three aspects. Firstly, they are based 
on the understanding and application of fundamental principles: knowledge of tree 
phenology and natural growth habit; recognition of fruiting habits of “strong” and “weak” 
bearing branch units (SBBU and WBBU respectively); tree physiology (leaf function; 
assimilate storage, transport and partitioning); floral biology, environmental physiology 
(effects of abiotic and biotic stresses); effects of canopy illumination, and branch sap flow 
patterns. Secondly, the CMS was derived with an understanding of the effects on tree 
physiology of specific pruning and regrowth management practices. Thirdly, cost-effective 
methods were developed of optimising growth, form and function of (i) non-bearing trees; 
(ii) trees in full production, and (iii) old trees declining due to age and/or shading. The 
strategy is to create, after planting, strong, balanced tree frameworks, and to maintain these 
through the orchard’s life by selectively pruning multiple light- and spray “channels” into 
the trees’ canopies. As new “internal” growth arises and develops, fruiting is displaced to 
sheltered, well-lit and ventilated canopy interiors. Pruning specifically removes WBBU, 
and stimulates production of SBBU, directly subtended by scaffold branches in which sap 
flow is strong. These SBBU bear large, unblemished fruit of uniform high quality. 
Rejuvenation pruning of old trees is discussed, as are practical considerations relating to 
protection from canopy pests and pathogens of vegetative regrowth. Pruning debris is used 
as a valuable soil amendment. 
 
 
Key words: Canopy, management, sweet orange, grapefruit, mandarin, tropic 
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S1-O2 
Preventing Ethylene Responses in Tropical Crops by Using Novel Non-
Volatile Cyclopropene Formulation 
 
Edward C. Sislera, Ludovica Seglieb,c, Heiko Mibusb and Margrethe Serekb*  
aDepartment of Molecular and Structural Biochemistry, North Carolina State University, 
Raleigh, NC 27695, USA. 
bDepartment of Natural Sciences, Institute of Ornamental and Woody Plant Sciences, 
Leibniz University of Hanover, Herrenhaeuser Str 2, 30419 Hanover, Germany.  
cDepartment of Agronomy, Forest and Land Management, Faculty of Agriculture, 
University of Turin, Via Leonardo da Vinci 44, 10095 Grugliasco (TO), Italy 
Email: serek@zier.uni-hannover.de  
 
 
ABSTRACT 
In many studies cyclopropene compounds have been shown to be effective blockers of 
ethylene responses in plants. Because of the volatile character of most cyclopropenes 
treatment of plant material is limited to enclosed systems.  For outdoor applications, non-
volatile formulations are desired. In the present study we report the use of newly 
synthesised non-volatile cyclopropene with a methyl group in the 1-position, on which a 
substituted amine was attached. When diluted with a weak acid such as acetic, formic, 
carbonic or phosphoric a non-volatile salt is formed which can be applied as a spray. N,N–
dipropyl(1-cyclopropenylmethyl)amine (DPCA) was applied to plant material as a gas, dip 
or spray. Two tropical plant species: banana Musa paradisiaca L. and orchid Phalaenopsis 
cv. Lila were treated with a range of concentrations of DPCA. After chemical application 
the plant material was vented with ethylene or kept in ethylene-free air. Postproduction 
quality of orchid flowers and chlorophyll degradation in banana peel were used as 
indicators of the protective effect of DPCA against ethylene action. The optimum 
concentration of DPCA varied between tested plant material, but the best concentrations 
gave protection against ethylene for 33 days in banana Musa paradisiaca and up to days in 
Phalaenopsis orchid flowers. 
 
Key words: Cyclopropenes, DPCA, ethylene antagonists, Musa paradisiaca, N,N–
dipropyl(1-cyclopropenylmethyl)amine, Phalaenopsis 
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S1-O3 
Impact of Rainfall Pattern on Growth and Yield of Tuberose (Polianthes 
tuberosa) in Barbados 
 
Olivia Franklin and Angela Alleyne 
Department of Biological and Chemical Sciences, The University of the West Indies, Cave 
Hill Campus, Bridgetown, Barbados (West Indies). 
Email: angela.alleyne@cavehill.uwi.edu 
 
 
ABSTRACT 
Tuberose (Polianthes tuberosa L.) an important cut-flower grown in Barbados plays a 
central role in the local cut-flower industry. Its demand is outstripped by local supply and 
increased yield is required from local producers. Experiments were conducted in a 
moderate rainfall environment to determine the effect of rain-fed conditions on yield and 
productivity. Small colonies were planted at 18 x 16 inch (45 x 40 cm) spacing on 5.5 ft 
(1.6 m) wide beds. Initial results showed that season or time of year and the presence of 
mulch in field plots affected growth and yields of bulbs. Plant heights increased from 32-
41 cm at 3 weeks to 60 cm at 4 months with clump fresh weights up to 1.7 kg at 4 months. 
This study therefore establishes basic guidelines for improving yield of this important crop 
in Barbados 
 
Key words: Rainfall, growth, yield, tuberose 
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S1-O4 
Designing Sustainable Horticultural Systems in the Tropics through 
plant diversification and ecological pest and disease management  
 
Eric Malézieux1*, Pennina Deberdt2, Paula Fernandes2, Isabelle Grechi3, Béatrice 
Rhino2 and Alain Ratnadass3 
1Cirad, Unité Hortsys, Montpellier, France 
2Cirad, Unité Hortsys, Martinique, France 
3Cirad, Unité Hortsys, Icrisat, Bp 12404, Niamey, Niger 
*Correspondence to: eric.malezieux@cirad.fr  
 
 
ABSTRACT 
In the tropics, fruit and vegetable growers in low-input traditional agrosystems are faced 
with dramatic plant protection issues resulting in food insecurity and low-income. In 
horticultural intensive systems, pesticide-induced adverse impacts on human health and the 
environment may occur. We propose to design new horticultural cropping systems based 
on an “ecologically intensive” strategy that consists in mobilizing natural regulations in the 
agrosystem. This implies a shift from a «tactical» curative approach with chemical 
treatments (agrochemistry) to a «strategic» prophylactic approach to pest/pathogens 
infestations/infections (agroecology). The strategy is mainly based on planned introduction 
and management of plant species diversity (PSD), and the study of its impacts on pest and 
disease. We built case studies representing a broad range of PSD levels, scales and 
deployment modalities, according to an a priori typology of pests and diseases based on 
life-history traits. We expose here the global approach and first results obtained within this 
framework regarding i) introduction of service plants with sanitizing/allelopathic effect 
managed as green manures for a reduction of soil infectious potential by bacterial wilt 
Ralstonia solanacearum, ii) Potential of perimeter trap crops/barriers for reducing 
infestation and damage of Tomato fruit worm Helicoverpa armigera and Cotton whitefly 
Bemisia tabaci on okra and tomato in Niger and Martinique. Results of these case studies 
on a generalist disease and polyphagous pests with respectively low and high dispersal 
ability provide decision rules which help set up models to predict the impact of PSD 
deployment modes on disease/pests with similar life-history traits. 
 
Keywords: Sustainable horticultural systems, tropics, pest, disease, management 
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S1-O5 
The use of Open Source Technologies in developing Botanical Databases 
 
Philip E. Rose1*, Dale F. Webber1 and Tracy Commock2 
1Department of Life Sciences, University of the West Indies – Mona Campus, Kingston 7 
Jamaica (W.I).  
Natural History Division, Institute of Jamaica, Kingston 7. Jamaica (W.I). 
*Correspondence to: philip.rose@uwimona.edu.jm  
 
 
ABSTRACT 
The Jamaican Virtual Herbarium (JVH) is an online, botanical database utility. It provides 
its patrons with remote access to over 1,900 herbarium specimen records and images from 
the University of the West Indies – Mona (UCWI) and Institute of Jamaica Jamaica’s (IJ) 
herbaria: Jamaica’s two, internationally recognised, herbaria.  The JVH was developed 
based on the WAMP webpage/database software application stack that involved the 
integration of the Windows (XP) operating system and three open-source software utilities. 
These were the Apache web server, MySQL database server and PHP Hypertext Pre-
processor. The incorporation of these free, developer/community supported utilities was 
integral to the success of the JVH. The WAMP architecture currently facilitates web-based 
interfaces that handle in-house data entry and maintenance as well as public (end-user) 
database queries from the World Wide Web. The JVH currently serves a worldwide, 
mainly botanically inclined, community and records, on average) 85 visits per month; 56 
of these being new monthly visitors (March – August, 2010). 
 
Key words: Open source technologies, botanical databases, development 
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S1-O6 
Possibilities of Early Flowering Induction in Vriesea 
 
Mauricio. Racines-Oliva*, J. Ceusters, M.P. De Proft 
Division of Crop Biotechnics, Department of Biosystems 
Faculty of Bioscience Engineering, KU Leuven 
W. De Croylaan 42, B-3001 Heverlee, Belgium 
*Correspondence to: mauricio.racinesoliva@biw.kuleuven.be  
 
 
ABSTRACT 
In the family of the Bromeliaceae it has been established that flower induction is promoted 
by using ethylene or the ethylene precursor 1-Aminocyclopropane-1-caboxylic acid 
(ACC). However an adequate developmental stage of the plant is required to be susceptive 
for this flowering treatment. On the other hand younger and hence more compact plants are 
desirable for the market. In this paper the possibilities of early flowering induction were 
investigated. Vriesea ‘Ginger’ plants in different stages of development (15, 18, 22, 30, 38, 
and 52 weeks of growth) were subjected to applications with ethylene or ACC. The 
minimal age required for both treatments to induce flowering was eighteen weeks. This 
was also reflected in the endogenous ACC evolution in young leaves and meristems from 
vegetative plants which show a considerable increase from 18 weeks on, suggesting that 
the plants leave juvenility around 18 weeks and become prone to flowering induction. 
After approximately 124 days anthesis was observed for all developmental stages and 
treatments independent of the plant age. The morphology of the inflorescence 
(inflorescence’s height, branch number and length of the branches) was independent of the 
flower induction treatment but was linked with the developmental stage of the plants at the 
moment of induction. Younger plants presented less branched inflorescences with longer 
branches than older plants. From 38 weeks on, plants showed at least four branches, 
achieving appeal for the common market. 
 
Key words: Flowering, induction, Vriesea 
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S2-PL1 
Insect Pest Management of Tropical Crops; Patterns of Similarities and 
Differences in Approach 
 
Robert G. Hollingsworth 
US Pacific Basin Agricultural Research Center, Agricultural Research Service, US 
Department of Agriculture, Hilo, Hawaii 96720, USA.  
Email: robert.hollingsworth@ars.usda.gov  
 
 
ABSTRACT 
In temperate areas of the world, the population dynamics of insect pests, their natural 
enemies and the plants on which pests depend are heavily influenced by the occurrence of 
a cold winter. This winter season is followed by the sudden availability of large crop 
monocultures, and the synchronous crop cycles are closely followed by synchronous pest 
development. This situation allows many pests to escape natural control for a time, even 
when managed intentionally for the enhancement of natural mortality factors. Pest 
management in temperate areas frequently involves judicious use of insecticides to slow 
the growth of pest populations until populations of natural enemies can catch up, or until 
harvest, whichever comes first. In contrast, population swings of tropical pests are muted, 
particularly in the absence of a strong dry season. This muting occurs because crop cycles 
are more overlapping, but also because plants with indeterminate growth provide year-
round habitat for populations of pests and natural enemies. Arguably opportunities are 
greater in the tropics for achieving natural pest control through the use of trap crops, 
companion plantings, and the development of permaculture systems. The tropics enjoy 
relative advantage due to environmental stability and socioeconomic factors. However, 
development of these approaches has been minimal in the tropics, owing mainly to a lack 
of research effort and a lack of knowledge about the factors affecting insect populations. 
While insecticide use is important in tropical agriculture just as it is in temperate areas, an 
over-reliance on insecticides leads to problems much more rapidly in the tropics. This is 
due to the year-round growing season and the many generations of pests that can be 
produced each year. The increased rate of movement of plant material around the world in 
recent years has resulted in a concomitant increase in the rate of new pest introductions. 
This situation provides an opportunity and mandate for biological control entomologists to 
ply their trade to solve these problems. In general, classical biological control programs are 
simpler to carry out in tropical areas, and success rates should be higher. However, 
individual programs in the tropics are hampered by logistical difficulties, a lack of money, 
and a lack of experience and knowledge of key personnel. For this talk, specific examples 
drawn from the literature and from the author’s personal experience will be presented and 
used to support the above summary statements. 
 
Key words: Insect, pest management, tropical crops 
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S2-O1 
Are Agroecological Cropping Systems Suitable for Tropical 
Horticultural Crops? 
 
Magalie Jannoyer1*, Harry Ozier-Lafontaine2 and Eric Malézieux3 
1Cirad, UPR Hortsys, PRAM BP 214,  97285 LE LAMENTIN Cedex 2, France 
2INRA Centre Antilles-Guyane  UR 1231 ASTRO Prise d’Eau 97170 Petit-Bourg 
Guadeloupe (FWI) 
3Cirad UPR Hortsys, TA B-103/PS4 - Boulevard de la Lironde- 34398 Montpellier cedex 
5- France. 
*Correspondence to: jannoyer@cirad.fr  
 
 
ABSTRACT 
Nowadays, tropical horticulture is often characterized with a high use of chemicals 
(pesticides and fertilizers) that may led to both a diffuse and long term pollution of soils 
and water resources and an acute contamination of fruits and vegetables with pesticide 
residues.  In FWI, this is the case for banana, and, to a lesser extent for vegetable and 
citrus, whose intensive production had local ecological impacts that went beyond social 
acceptability. Today, new UE and French regulations require the reduction of the use of 
chemicals to ensure safe production and environment protection, hence enhancing the need 
for new cropping systems less dependent upon chemicals. Among different alternatives, 
the design of new horticultural cropping systems based on the concept of ecological 
intensification that prioritizes ecological processes for the management of horticultural 
agroecosystems, is a very challenging one. Our approach is both global and integrative, 
using multicriteria assessment tools. It is focused at the field and farm scales. We propose 
here a conceptual framework based on the concept of ecological intensification that 
prioritizes the enhancement of biodiversity and organic status nutrients availability in 
cropping systems; and illustrate this framework through three case studies in FWI : i) pest 
control in tomato and banana cropping systems through enhanced plant and insect 
biodiversity, increased food web complexity and feedback regulations, ii) phosphorus 
availability in banana potting experiments through earthworms activity , and iii) weed 
control through cover crops in citrus orchards. Ecological intensification, although at a 
preliminary stage, is a promising strategy to design sustainable horticultural cropping 
systems, even in high phytosanitary pressure conditions. 
 
Key words: bioregulation, cropping system design, ecological intensification, horticulture, 
French West Indies 
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S2-O2 
Graft Compatibility of Scotch Bonnet (Capsicum chinense Jacq) with 
Selected Salt Tolerant Solanaceous Rootstocks 
 
Lilieth Ives*, Richard Brathwaite, Gregor Barclay, Clare Bowen-O’Connor, Wendy –
Ann Isaac and Isaac Bekele. 
Email: liliethi@yahoo.com  
 
 
ABSTRACT 
The history of grafting and its inherent benefit of salt-tolerance led to a study aimed at 
evaluating the graft compatibility between Scotch Bonnet and selected salt-tolerant 
solanaceous species. Seedlings of Scotch Bonnet were used as scion and rootstock 
(autograft) and non-grafted (control), while three salt-tolerant Solanum species Solanum 
melongena cv Black Beauty, Solanum lycopersicum cv Akash and Solanum nigrum 
common name bitter gumma were used as rootstocks. Grafted and non-grafted plants were 
grown for three weeks under greenhouse conditions. Graft compatibility was determined 
by the regeneration of vascular bundles across the graft interface and vegetative growth 
parameters. The results showed that the highest graft survival percentage (100%) was 
obtained in the Scotch Bonnet/Black Beauty heterografts and the lowest (16%) was 
obtained in the Scotch Bonnet/bitter gumma heterografts. Additionally, seedling growth 
was most vigourous in autografts compared with heterografts and non-grafted control 
plants. Histological analysis showed that graft union formation was slower in heterografts 
than in autografts. Vascular regeneration across the graft interface was seen in Scotch 
Bonnet autografts and heterografts with Black Beauty. However, the presence of necrotic 
tissue at the graft interface in heterografts on Akash and bitter gumma rootstocks both 
minimize and prevented vascular regeneration across the graft interface. Therefore, 
heterografts of Black Beauty and Scotch Bonnet exhibited graft compatibility, while Akash 
and bitter gumma rootstocks are graft incompatible with Scotch Bonnet scions. In 
conclusion, progressive scion growth and development and the regeneration of vascular 
bundles across the graft interface may be used to determine graft compatibility between C. 
chinense and selected solanceous species. Additionally, this is the first report of grafting 
success between Scotch Bonnet and any Solanum species. This result, therefore, allows for 
a potentially wider adaptation of Scotch Bonnet to saline growing conditions. 
 
Key words: Grafting, Capsicum chinense Jacq., salt tolerant, solanaceous rootstocks 
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S2-O3 
An Evaluation of Factors Influencing the Graft Union of Breadfruit 
(Artocarpus altilis), on Chataigne (Artocarpus camansi) Rootstock  
 
Frankie Solomon Jr1*, Laura B. Roberts-Nkrumah and Judy A. Rouse-Miller2 
1Department of Food Production and 2Department of Life Sciences, Faculty of Science and 
Agriculture, University of the West Indies, St. Augustine Campus, Trinidad and Tobago, 
West Indies. 
Email: frankiesolomon@gmail.com  
 
 
ABSTRACT 
Grafting breadfruit on chataigne rootstock can potentially benefit commercial establishment
of breadfruit which is vegetatively propagated and less hardy than the seeded chataigne. 
However, poor success in grafting these two species has been reported generally in the 
very limited information available. This study aimed to identify and evaluate the effect of 
the following factors on the breadfruit-chataigne graft union: cultivar of breadfruit scion 
(‘Local Yellow’, ‘Local White’ and ‘Macca’), time of grafting (December 2008 to July 
2009, and December 2009), plant growth regulators (Indole butyric acid-IBA and
6-benzylaminopurine-BAP). Cultivar of scion, time of grafting and application of plant 
growth regulators significantly (p < 0.05) influenced grafting success. Additionally, there 
was a significant (p < 0.05) interaction between time of grafting and cultivar. Six weeks 
after grafting, the percentage survival of ‘Local Yellow’, ‘Local White’ and ‘Macca’
breadfruit cultivars grafted on chataigne rootstock were 80%, 97% and 83% respectively. 
The results suggest that genetic, physiological and environmental factors influence the 
success of grafting. 
  
Key words: Grafting, cultivar, plant growth regulators, time of grafting  
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S2-O4 
Effects of Panicle Pruning at Different Stages on Flowering, Fruit Set 
and Related Physiology in‘Feizixiao’ Litchi  
  
Huang Xu-Ming*, Xu Huan-Yu, Jiang Shi-Ya, Wang Hui-Cong, Li Jian-Guo, Hu Gui-
Bing, Chen Hou-Bin 
College of Horticulture, South China Agricultural University, Guangzhou 510642, China. 
Email: huangxm@scau.edu.cn  
 
 
ABSTRACT 
In this experiment, twenty 11-12 year-old 'Feizixiao' litchi trees (Litchi chinensis Sonn.) 
were used as experimental materials to examine the effects of panicle pruning treatments 
on blooming and fruit set. Tree nutrient status and endogenous hormones were analyzed. 
The results showed that panicle shortening before anthesis (Mid-stage shortening) and at 
the initial stage of blooming (Late-stage shortening) were more effective to reduce panicle 
size and increase the overlapping period of male and female blooming. All panicle 
shortening treatments tended to promote female expression. Early-stage shortening during 
panicle elongation stage was most effective to induce female expression. It seemed that 
early-stage panicle shortening is impractical for control panicle size. In 2008, without 
strong cold waves during blooming, panicle shortening increased fruit set from the first 
female bloom and fruit weight. However, in 2009, panicle shortening treatments, though 
increased the overlapping period of female and male blooms, failed to increase fruit set 
except for the Mid-stage shortening which slightly increased fruit set. It seems that 
overlapping period of male and female blooms are not a limiting factor in fruit set.  Panicle 
shortening treatments did not change the carbon nutrient status in the leaves and branches 
or alter the trend of NPK changes during flowering and fruiting. The treatments increased 
IAA concentration and reduced ZR concentration in the panicle. The early-stage shortening 
increased GA1+3 and reduced ABA levels in the panicle, while the mid-stage and late-
stage panicle shortening showed the opposite effects. Hence, the early-stage panicle 
shortening increased the (IAA+GA+ZR)/ABA ratio, while the mid- and late-stage panicle 
shortening reduced it. Panicle shortening treatments all reduced IAA and ABA levels in 
the ovary, the effect being more significant as pruning was delayed. Early-stage panicle 
shortening increased ZR and reduced GA concentrations in the ovary, while mid- and late-
stage treatments showed the opposite effects. The results suggested early-stage panicle 
shortening exerted different physiological responses from the mid- and late-stage panicle 
pruning. Mid-stage pruning showed the highest ratio of (IAA+GA+ZR)/ABA, which might 
be related to its highest fruit set. 
 
Key words: Litchi chinensis Sonn., ‘Feizixiao’,  panicle pruning, blooming pattern, fruit-
set, endogenous hormones, nutrition status 
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S2-O5 
Rooting of Passion Fruit Species with Indole-butyric Acid under 
Intermittent Misting Condition 
 
Marcio Carvalho Pires1, José Ricardo Peixoto2 and Osvaldo Kiyoshi Yamanishi3*  
Universidade de Brasília, Faculdade de Agronomia e Medicina Veterinária, Campus 
Universitário Darcy Ribeiro, Caixa Postal 04508, 70910-970 Brasilia - DF, Brazil. 
1Email: mcpires@unb.br; 2Email: Peixoto@unb.br; 3*Correspo0ndence to: 
kiyoshi@unb.br 
 
 
ABSTRACT 
In Brazil, the passion flower tree (Passiflora) is basically propagated by seed. As a result, 
the high variability of orchards creates a low yield of fruits that lack uniformity and are of 
poor quality. It also reduces the plant’s life span due to the incidence of disease and pests 
which can be aggravated by self-incompatibility, a common condition with passion fruit 
species. With the objective of assessing the effect of different concentrations of indole-
butyric acid (IBA) on cuttings of different Passiflora species, an experiment was carried 
out at the Fruit Sector of the University of Brasilia from May 2005 to February 2006. Soft 
cuttings (20 cm long, 3 to 5 mm diameter) with a pair of leaves and 4 to 6 buds were 
removed from an intermediate portion of the shoot of the following bearing species:  P. 
coccinea, P. quadrangularis, P. serrato digitata, P. edulis f. flavicarpa hybrid ‘EC-2-0’, 
Australian purple passion fruit ‘Supersweet 4’ or ‘25’ and P. nitida hybrid P. coccinea X P. 
setacea. The cuttings were soaked for 2 minutes in an IBA solution with concentrations of 
0; 500; 1,000; and 1,500 mg\L-1 and planted 3 to 5 cm deep in polystyrene trays (72 cells) 
filled with commercial substrate Plantmax HT® and kept under intermittent misting. 
Randomized blocks were used with 4 replications with 12 valid cuttings in a 7 x 4 factorial 
arrangement with 7 different species/genotypes and 4 levels of hormone. The study 
analyzed the percentage of rooting, the fresh and dry weight of the roots and tops, and the 
number of shoots and leaves. IBA with 500 mg\L-1 was found to be the most effective for 
rooting and vegetative growth of species, for the hybrid of sour passion fruit and the 
Australian purple passion fruit. 
 
Key words: Passiflora spp., propagation, cutting. 
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Osvaldo Kiyoshi Yamanishi1* and Valmir. J. Zuffo2 
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Universitário Darcy Ribeiro, Caixa Postal 04508, 70910-970, Brasília, DF, Brasil. 
2Genesis – Planejamento e Assessoria Agronômica, Rua Vitorino Bissoli, 811, 29980-000 
Pinheiros - ES, Brasil. 
1*Correspondence to: kiyoshi@unb.br, 2Email: vjzuffo@hotmail.com 
 
 
ABSTRACT 
The application of fertilizers by means of irrigation system is a practice that is growing in 
use in Brazilian irrigated agriculture. The main resistance to the adoption of fertigation is 
still the lack of knowledge of this technique on the part of agriculturists and even by 
technicians involved in this sector. This resistance can be considered natural, since 
fertigation demands more rigor and professionalism in management of soil, water and 
fertilizers, and in the knowledge of the nutritional demands of plants. 
Fertigated and highly productive papaya cultures in Brazil are concrete examples that 
fertigation is a viable and economical technique, providing the same benefits obtained by 
developed countries that practice state-of-the-art agriculture. Therefore, to achieve 
maximum efficiency of fertigation, it is essential to manage it adequately, obeying the 
criteria already discussed and in accordance with the edaphoclimatic characteristics. 
 
Key words: Irrigation, fertigation, nutrition, growth, leaf analysis. 
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Effect of Ca-B on Extending the Postharvest Shelf Life and Quality of 
Mango Fruits cv. Nam Dok Mai Sri Tong 
 
Rattanarak Bamrung1,3 and Peerasak Chaiprasart2,3* 
1Graduate student, Department of Agricultural Science, Faculty of  Agriculture Natural 
Resources and Environment. Naresuan University, Phitsanulok 65000, Thailand. 
2Department of Agricultural Science, Faculty of Agriculture Natural Resources and 
Environment. Naresuan University, Phitsanulok 65000, Thailand 
3Postharvest Technology Innovation Center, Naresuan University, Phitsanulok 65000, 
Thailand. 
*Correspondence to: peerasakc@gmail.com  
 
 
ABSTRACT 
The experiment was done in 5x2X3 factorial in randomized complete block design (RCB). 
First factor was the solution of 0.02% calcium (Ca) and 0.0015% Boron(B) (100cc/200 
liter) at 1, 2, 3 and 4 times of the concentration and compared with control. Second factor 
was spraying times at 60 and 90 days after anthesis. Third factor was the storage 
temperature at 15 and 27 °C. The experiment was carried out with 3 replications (6 plants 
in each replication). The results revealed that the fruit sprayed with of Ca-B at 1 times 
concentration and stored at 15 and 27 °C had vitamin C, soluble solids content more than 
other treatments. The fruit sprayed with Ca-B at 2, 3 and 4 times of concentration and 
stored at 15 and 27 °C had  the titratable acidity and firmness higher than control. 
Moreover, treated fruit with 3 and 4 times of concentration and kept at 15 °C could be 
considered to extend the shelf life 12 days higher than other treatments. 
 
Key word: Calcium-boron, quality, shelf-life, mango 
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Effects of the Plant Growth Regulator “Stimulate™” on the Reproductive 
Characteristics of Tomato Cultivated in Greenhouse and Open Field in 
the Tropics 
 
Sanya Steen, Jane E. Cohen and Noureddine Benkeblia* 
Department of Life Sciences, University of West Indies, Mona Campus, Kingston 7, 
Jamaica 
Correspondence to: noureddine.benkeblia@uwimona.edu.jm 
 
 
ABSTRACT 
Greenhouse cultivation of vegetable crops has grown over the past five years in Jamaica. 
With the numerous advantages provided by this controlled environmental protection, crop 
production is significantly improved. This study aimed to investigate the effect of a 
commercial growth enhancer (Stimulate™, consisting of mixture of auxin, gibberellin and 
cytokinin), on the growth and development of greenhouse and field grown of two varieties, 
Albaron and Flora Dade, of tomato (Lycopersicon esculentum L.). The first application 
was done two weeks after transplanting, then every fourteen days for the rest of the 
growing period, used at three rates and compared to untreated. During growth, total 
number of fruits and mass of fruits per plant, and the mass per fruit were monitored. After 
harvesting, dry mass, water content, titratable acidity, and reducing and total sugars of 
fruits were determined. Mean dry mass content varied little, from 5.23 to 5.68 % fresh 
mass. Total mass per plant, number of fruits per plant and mass per fruit for greenhouse-
cultivated tomatoes were 13.725 kg, 91.7 and 150.1 g, respectively. For the field trial, 
these values were 11.552 kg, 94.0 and 122.28 g, respectively. The water content of 
greenhouse-cultivated tomatoes ranged from 94.18 to 94.81% of fresh weight, while that of 
the field-cultivated fruits ranged from 94.8 to 95.4% of fresh weight. The reducing sugars 
content of greenhouse-cultivated tomatoes ranged from 12.4 to 17.2% of dry mass and that 
of field-cultivated tomatoes ranged from 37.9 to 41.5 % of dry mass. The total sugar 
content ranged from 22.9 to 36.0 % of dry mass for greenhouse-cultivated fruits. The 
acidity for tomatoes greenhouse-cultivated ranged from 0.34 to 0.38 meq/100 g fresh 
weight and for the field-cultivated fruits ranged from 0.59 to 0.64 meq/100 g fresh weight. 
There were no significant differences for between the control and the Stimulate™ 
concentrations. 
 
Key words: StimulateTM, greenhouse, field, cultivation, characteristics, tomato 
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Effect of Crop Load on Postharvest Quality of Pummelo Fruits cv. Tha-
Koi 
 
Nutchanat  Phakdee1* and Peerasak Chaiprasart2* 

1Faculty of Agriculture Natural Resources and Environment, Naresuan University, 
Phitsanulok 65000, Thailand 
2Postharvest Technology Innovation Center, Naresuan University, Phitsanulok 65000, 
Thailand. 
*Correspondence to: peerasakc@gmail.com  
 
 
ABSTRACT 
Effect of crop load on quality of pummelo cv. Tha-Koi was carried out at farmer orchard, 
Phoprathapchang, Phichit province, Thailand. Using 6 year-old trees with canopy diameter 
2.5-2.7 meters and trunk circumference 0.4-0.5 meter. The experiment was done in 
randomized complete block design (RCB), the fruit thinning were carried out at 1 month 
after anthesis (size approximately 10-15 centimeter/fruit). The experiment consisted of 1) 
control (no fruit thinning) 2) 60 fruits/tree 3) 80 fruits/tree 4) 100 fruits/tree. The physical 
and chemical properties such as fruit weight (kg), fruit circumference (cm), fruit height 
(cm), peel weight (kg), peel thickness (cm), firmness, soluble solids (SS), titratable acidity 
(TA), Vitamin C content, SS/TA, and color change were measured at harvesting period for 
export (7 months after anthesis). It founded that the fruit load at 60 fruits/tree showed 
highest weight (1.48 kg) and fruit circumference (52.43 cm).  In addition, soluble solids 
content (SS) and SS/TA also showed higher than other treatments. As for treatment of 80 
fruits/tree showed the highest height (16.08 cm) and peel weight (0.69 kg). But treatment 
100 fruits/tree were the highest content of titratable acidity and vitamin C. Moreover, it 
found that color changes (a* b* L* and Hue value) and fruit firmness of all treatments 
were no significant difference. 
 
Key words: crop load, quality, pummelo 
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S3-PL1 
A Firm Focus on Tropical Fruit Ripening 
 
C. M. Sean Carrington 
Department of Biological & Chemical Sciences, University of West Indies, P.O. Box 64 
Bridgetown, Barbados BB11000 
Email: sean.carrington@cavehill.uwi.edu  
 
 
ABSTRACT 
The diversity of tropical fruit types is briefly reviewed followed by an overview of 
ripening as a coordinated process involving changes in pigmentation, flavour, texture, 
respiration and surface waxes. Ripening-related fruit softening is then explored in depth. 
Changes in the cell walls of fruits underpin this softening but it is important to appreciate 
that these biochemical changes may not occur uniformly throughout the wall but in 
discrete zones. To understand the basis of this phenomenon, studies have either examined 
modifications in the polysaccharides that comprise the cell wall, i.e. the substrates, or the 
enzymes that catalyse such  changes, in both cases looking for correlations between these 
and softening. Molecular biology approaches have allowed a more detailed understanding 
of how such enzymes are regulated but more importantly using genetic engineering 
techniques it has been possible to silence or overexpress specific proteins and more 
directly test the role of such enzymes in fruit softening. Using the tomato model system the 
roles of potential mediators of fruit softening are examined, viz. calcium ions, hydroxyl 
radicals, endo-β-1,4-glucanase, pectin methylesterase, polygalacturonase, pectate lyase, 
xyloglucan endotransglycosylase, endo-β-1,4-mannanase, β-galactosidase, β-xylosidases, 
α-arabinosidase and expansins.  A similar review is made of ripening-related softening in 
the major tropical fruits, avocado, papaya, banana and guava. With such diversity of fruits, 
it is not surprising diverse mechanisms of softening come into play rather than one simple, 
shared "softening" reaction 
 
Key words: Ripening, tropical fruit. 
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S3-O1 
How to Manage Food Safety and Horticultural Cropping Systems in The 
Situation of Environmental Pollution? Case of Persistent Pesticide in 
Soils in the French West Indies 
 
Magalie Lesueur Jannoyer1*, Raphaë Achard2 and Yves-Marie Cabidoche3 
1Unité Hortsys, Cirad, BP214, 97285 Le Lamentin, Martinique 
2Unité 26, Cirad, BP214, 97285 Le Lamentin, Martinique 
3Unité Astro, Inra, Domaine de Duclos, 97170 Petit Bourg, Guadeloupe 
*Correspondence to: jannoyer@cirad.fr  
 
 
ABSTRACT 
Banana producers have been using persistent organochlorine pesticides for 1970 to 1993 in 
French West Indies. Chlordecone molecule is now polluting soils, water and food chains. 
Then, farmers have to manage the molecule transfer to food crops when fields are polluted. 
In our work, we first assessed the transfer sensitivity for food crops, we mainly focused on 
horticultural crops. We established the transfer relationship between soil pollution level 
and crop contamination. It differed according to the soil type, the crop and the harvested 
organ. The more sensitive crops are root vegetables and the very less sensitive are banana, 
pineapple and solanaceae. Then, we built a decision tool that integrated these results and 
the UE sanitary regulation (Maximum Residue Limit, MRL). We used the maximum 
transfer curve, an envelop curve, to assess the risk of contamination for each crop and we 
translated the MRL value into a chlordecone maximum soil level. Our tool would help the 
farmers to anticipate the contamination risk for food products at the planting stage using a 
soil analysis. In the case of relevant farming system evolution or conversion, it would help 
them to choose adapted crops according to the field pollution context and the farmers’ 
objectives. Our tool would help too the decision makers to propose pollution management 
measures and new cropping system practices and orientations. 
 
Key words: Organochlorine pesticides, pollution management, horticultural products, food 
safety, regulation 
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S3-O2 
Effect of Beeswax and Modified Atmosphere Packaging on the Storage 
Life of Sapodilla (Manilkara zapota) in Refrigerated and Ambient 
Conditions 
 
Donna Morrison*, Osbert Ellis and Earlla Nelson 
Faculty of Agriculture and Forestry, University of Guyana, P.O. Box 101110, Georgetown, 
Guyana.  
*Correspondence to: donna_morr@yahoo.com  
 
 
ABSTRACT 
The objective of this experiment was to compare the effectiveness of two products, 
beeswax and modified atmosphere packaging (cling wrap) to extend the shelf life of 
sapodilla (Manilkara zapota) in refrigerated and ambient conditions. Fruits were tested at 
three-day intervals for 27 days in refrigerated conditions (13 ± 2 °C) and 18 days in 
ambient conditions (28 ± 2 °C) to determine weight loss, texture, pH, soluble solids 
content, total titratable acidity, reducing sugar, non-reducing sugar and taste. Generally, 
fruits stored in refrigerated conditions had at least nine more days of shelf life than those 
stored in ambient conditions. Beeswax was better than cling wrap in maintaining water 
content and texture; it also had better soluble solids content and reducing sugars in both 
refrigerated and ambient conditions. Total titratable acidity was higher in refrigerated than 
ambient conditions, and was significantly higher than cling wrap for each day of analysis 
except day 27. However, in ambient conditions this trend was observed on 3 out of the six 
days of analysis. Non-reducing sugar increased, then decreased while pH did not 
significantly vary in the experiment.  Fruit taste may be the most distinctive characteristic 
that will determine the two treatments. In ambient conditions, cling wrapped fruits had 
good taste only up to the day 12 compared to beeswaxed which generally had good taste 
up to day 18, however, these fruits were not marketable due to the shrivelled appearance 
resulting from weight loss. In refrigerated conditions, the beewaxed fruits had better taste 
than those that were cling wrapped. 
 
Key words: Storage, physicochemical changes, organoleptic test. 
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Role of H2O2 in BTH and MeJA Induced Banana Resistance to 
Anthranose 
 
Li Lingling and Shijiang Zhu* 
Guangdong Province Key Laboratory of Postharvest Physiology and Technology of Fruits 
and Vegetables, College of Horticulture, South China Agricultural University, Guangzhou 
510642, Guangdong Province, China 
*Email: shijiangzhu@yahoo.com  
 
 
ABSTRACT 
Banana is an important fruit in international trade. Anthracnose as a major post-harvest 
disease of banana seriously affected the shelf-life and quality. Therefore the prevention and 
control of anthracnose are of great significance. BTH and MeJA are two of the promising 
defence inducers, but it is not clear whether H2O2 play a role in BTH- or MeJA- induced 
disease resistance. BTH or MeJA treatment reduced decay while at the same time delayed 
the ripening of banana to some extent. The combination treatments of BTH+DPI 
(diphenylene iodonium) and MeJA+DPI aggravated the disease severity but did not 
accelerate the process of ripening. This phenomenon showed that the regulation of the 
production of reactive oxygen species (ROS) affected the disease resistance response 
induced by BTH or MeJA. The H2O2 content was higher in BTH and MeJA treated fruits 
than in the untreated control 6 h and 12 h after treatment, respectively. This shows that 
H2O2 functions as a defense signal at early stage. Before inoculation, BTH+DPI or 
MeJA+DPI treatments increased the content of H2O2, which shows that DPI did not restrict 
the production of H2O2. It also shows that when level of H2O2 got too high it was not good 
to the induction of disease resistance in banana. After inoculation, BTH+DPI treatment 
was higher than BTH, and MeJA+DPI treatment lower than MeJA treatment alone, in 
H2O2 contents. BTH and MeJA treatments at different concentrations did not cause 
differences in levels of CAT gene expression, but BTH and MeJA treatment changed the 
expression patterns of CAT gene. On 3 d after treatment, the expressions in BTH and 
MeJA treated bananas were stronger than the control, on 6 d and 9 d, the BTH treated was 
weaker and MeJA stronger than the control. This shows that CAT gene responded 
differently to BTH and MeJA. In BTH-treated bananas, the pattern of activity change was 
consistent with the pattern of gene expression, in MeJA-treated bananas the pattern of 
activity change was different from the gene expression. Whether it shows that MeJA 
resulted in post-transcriptional regulation of CAT gene needs further studies. DPI 
regulated CAT activities, but the effects differed with BTH and MeJA pretreatment. Before 
inoculation, the combination of BTH plus DPI treatment showed little difference from 
BTH treatment alone, while MeJA plus DPI treatment was much lower than MeJA 
treatment alone. After inoculation, BTH+DPI were lower than BTH alone, while 
MeJA+DPI were higher than MeJA. These results show that H2O2 may play a different 
role in defense responses induced by BTH and MeJA. 
 

Key words: Banana, induced disease resistance, catalase, H2O2, anthracnose  
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Coffee Biotechnology: Implications for Crop Improvement and 
Germplasm Conservation 
 
Sarada Krishnan 
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Director of Horticulture, Denver Botanic Gardens, Denver, Colorado, USA. 
Email: KrishnaS@botanicgardens.org  
 
 
ABSTRACT 
Advances in biotechnology have revolutionized breeding and processing of many tropical 
crops, leading to improved crop management. Coffee, one of the most important beverages 
in the world, is produced in about 80 tropical countries with an annual production of nearly 
seven million tons of green beans. Many livelihoods in developing countries are dependent 
on this crop. Explosion of plant biotechnology has led to many advances in the field of 
coffee production, including breeding and cultivar development, resistance to pests and 
diseases, quality improvement (aroma, flavor and caffeine content), product 
diversification, and post harvest technology. The cultivated species of coffee have a very 
narrow genetic base. Wild species of coffee offer future breeding potential for crop 
improvement. With many wild species being lost due to various land uses, conservation of 
these valuable genetic resources in ex situ genebanks and through seed banking become 
imperative. Utilization of modern biotechnology techniques such as tissue culture, genetic 
transformation and molecular marker techniques offer great potential for future advances 
in crop improvement and germplasm conservation.  
 
Key words: Coffee, germplasm, conservation 
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ABSTRACT 
In this study, efficient plant regeneration was achieved through callus. Four cultivars like 
‘Benjamin Paul’, ‘Careless Love’, ‘Golden Times’ and ‘Raktagandha’ were used for this 
investigation. Explants were excised from 5 years old field grown rose plants. The excised 
explants were cultured on Murashige and Skoog (1962) medium containing different 
concentrations of BAP, NAA, 2, 4-D and IBA with 3.0 % sucrose and 0.8% agar. In vitro 
rooting was investigated by using full and half-strength of MS medium of macro, micro 
elements and vitamins. The results showed that the highest (100 %) callus induction was 
obtained on modified MS medium containing 0.5 mg L-1 BAP and 2.0 mg L-1 2, 4-D and 
minimum (13.97) days were taken for callus induction on same media. All proliferated 
calli were transfered on organogenesis media. MS medium supplemented with 1.0 mg L-1 
BAP and 0.1 mg L-1 NAA with 10.0 mg L-1 Adenine Sulphate found to be most effective 
media combination for maximum (50.17 %) organogenesis or plantlet regeneration. 
Among all four cultivars ‘Benjamin Paul’ found most superior cultivar over ‘Careless 
Love’, ‘Golden Times’ and ‘Raktagandha’ for maximum callus induction as well as 
plantlet regeneration. The results also showed that the half concentration of macro, micro 
salts and vitamins of MS medium containing 0.5 mg L-1 IBA was the most suitable 
medium for in vitro rooting of regenerated plantlets. The in vitro rooted plantlets were 
transferred in to sterilized different potting mixtures and the maximum (84) survival 
percentage of plantlets were found in Sand +Soil + FYM (1:1:1, v/v) mixture under 
greenhouse condition. 
 
Key words: Callus, induction, plantlet, regeneration, rose. 
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Cloning and Expression Analysis of PAL Gene in Litchi (Litchi chinensis 
Sonn.) Pericarp 
 
Hu Gui-bing*, Hu Fu-chu, Qin Yong-hua, Wei Yong-zan, Zhao Zhi-chang, Wang Hui-
cong, Chen Hou-bin, Huang Xuming** 
College of Horticulture, South China Agricultural University, Guangzhou, Guangdong, 
510642, P. R. China. 
*Correspondence to: huangxm@scau.edu.cn  
 
 
ABSTRACT 
To elucidate molecular mechanisms of phenylalanine ammonia-lyase (PAL, EC 4.3.1.5) 
gene in the pigmentation of litchi pericarp, a full length cDNA sequence of PAL gene 
(named Lc-pal, GenBank No. FJ944018.1) were isolated from the pericarp of Litchi 
chinensis Sonn. cv. ‘Feizixiao’. The full length cDNA sequence of PAL gene is 2444bp, 
which contains a 2172 bp largest open reading frame (ORF), a 120 bp 5’-UTR(noncoding 
region), and a 152 bp 3’-UTR with an 18 nt poly (A+). Sequence analysis showed that 
PAL gene in litchi pericarp showed more than 80% similarities at both nucleotides and 
amino acid levels to previously recorded plant PAL genes and shared the highest (87%) 
sequence identity with Citrus clementina (CAB42793.1) pal1. High homology suggested 
that the cloned PAL gene was correct and PAL gene was relatively conserved in systematic 
evolution. Results from RT-PCR and Real-Time PCR showed that Lc-pal gene was 
constitutively expressed in different litchi cultivar pericarp, different developmental stages 
of ‘Nuomici’ and different color phenotype of ‘Feizixiao’. Significant differences were 
detected in expression of Lc-pal gene in pericarp from five litchi cultivars with different 
color phenotype. Highest expression levels of Lc-pal gene were detected in litchi cultivar 
pericarp of ‘Wupili’ compared to the lowest in litchi cultivar pericarp of ‘Sanyuehong’. For 
different color phenotype of ‘Feizixiao’, highest expression levels of Lc-pal gene were 
detected in yellow pericarp, followed by red pericarp as compared to the lowest under in 
green ones. For different developmental stages of ‘Nuomici’, highest expression levels of 
Lc-pal gene were detected in mature pericarp, followed by pericarp color turning to yellow 
as compared to the lowest in green ones. The cloning of Lc-pal gene could provide a useful 
tool to manipulate litchi pigmentation and improve litchi quality through genetic 
engineering. 
 
Key words: Litchi chinensis Sonn., phenylalanine ammonia lyase (PAL), full length 
cDNA, gene cloning, sequence analysis, expression analysis. 
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construction of genetic map of citrus using RAPD Molecular Marker 
 
Qin Yong-hua*, Hu Hui-gang, Ye Zi-xing, Lin Shunquan, Hu Gui-bing* 
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ABSTRACT 
Citrus is one of the most important fruit crops in the world. Guangdong province is one of 
the most important citrus production area in China and have many excellent cultivars such 
as ‘Shatangju’ (Citrus reticulata), ‘Wuzishatangju’ (a bud sport from ‘Shatangju’) and 
‘Gonggan’ (a natural hybrid of C. sinensis × C. reticulata). However, most of them are 
mid-season cultivars. In this study, ‘kiyomi’ (C. unshiu×C. sinenis), a late-ripening and 
mono-embryonic cultivar was used as female parent and six main cultivars ‘Chuntianju’(C. 
reticulata), ‘Shatangju’, ‘Wuzishatangju’, ‘Shatianyou’ (C. grandis), ‘Gonggan’ and 
‘Taiwan Ponkan’ (C. reticulata)) from Guangdong province were used as male parent to 
obtain some late-ripening progenies and subsequently improve the diversity of citrus 
cultivars. Identification of those seven parents in the sexual hybridization was analyzed 
using RAPD molecular marker. 475 fragments were obtained using 129 random primers. 
NTsys software were used for data analysis and respective dendrogram depicted by 
Jaccard’s similarity coefficients using UPGMA method. The similarity coefficients were 
ranging from 0.655 to 0.836 and the lowest was between ‘Kiyomi’ and ‘Shatianyou’. The 
highest similarity coefficient (0.836) was observed between ‘Kiyomi’ and ‘Chuntianju’. 
Totally 671 F1 progenies were obtained from six sexual hybridization combinations 
including 78 seedlings obtained from ‘Kiyomi’×‘Chuntianju’, 63 seedling obtained from 
‘Kiyomi’×‘Shatangju’, 90 seedling obtained from ‘Kiyomi’ × ‘Wuzishatangju’, 58 
seedlings obtained from ‘Kiyomi’×‘Shatianyou’, 80 seedlings obtained from 
‘Kiyomi’×‘Gonggan’, and 302 seedlings obtained from ‘Kiyomi’×‘Taiwan Ponkan’. 671 
F1 individuals from six different hybrid combinations were tested in their early stage of 
development and 647 individuals were identified as true hybrids. 94 true hybrids were 
randomly selected from 301 true hybrids of ‘Kiyomi’ × ‘Taiwan Ponkan’ to construct a 
primary molecular genetic map. 119 fragments were produced by using 80 random primers 
selecting from 1200 RAPD primers including 41 from male, 47 from female and 31 from 
both parents. 
 
Key words: Citrus, sexual hybridization, RAPD, molecular genetic map 
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Processing of Ackee fruit (Blighia sapida L.): Present and future 
Perspectives 
 
Machel A. Emanuel and Noureddine Benkeblia* 
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*Correspondence to: noureddine.benkeblia@uwimona.edu.jm  
 
 
ABSTRACT 
The ackee (Blighia sapida), a tropical fruit belonging to the Sapindaceae family, has its 
origin in West Africa but has traversed the Atlantic Ocean making the Caribbean its home 
where it grows wildly and also cultivated. Because of its content of the toxic compound 
hypoglycin A, ackee arils were subjected to marketing and export restrictions. However, 
and with recent toxicological and biochemical studies which demonstrated that toxicity of 
ripe ackee is extremely low and arils would be consumed, a technological process of arils 
canning was developed (US Patent 1982967B1). The process consists of mixing 26 to 36 
whole or diced arils with 1.5% brine and then the total is canned and sealed. The cans are 
sterilized at 210 ºC for 15 min, and temperature should be strictly below the boiling point 
so that the canned arils remain firm and retain good flavour. The canned arils are exported 
to the United Kingdom and USA where they are welcomed by Jamaican immigrants and 
autochtons. However, the Food and Drug Administration (FDA) of the United States 
restricts the limit of hypoglycin A to 100 ppm. 
 
Key words: processing, perspectives, ackee 
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S4-O5 
Tropical Plant Biotechnology in the U.S. Virgin Islands 
 
Thomas W. Zimmerman 
University of the Virgin Islands Agricultural Experiment Station, RR#1 Box, 10,000, 
Kingshill, VI 00850, USA 
Email: tzimmer@uvi.edu  
 
 
ABSTRACT 
Research in Biotechnology was initiated in 1987 with a focus on tropical plant tissue 
culture. The Biotechnology program uses tissue culture for micropropagation of pineapple, 
cassava, virus-free sweet potato, banana, pataya and native orchids.  In the early 1990’s the 
University of the Virgin Islands Biotechnology program was expanded to include 
Molecular Breeding. Through collaboration with other institutions, genetically modified 
plants have been developed and/or grown at UVI on St Croix. The Papaya Ringspot Virus 
coat protein gene, from the Virgin Islands virus strain, was engineered into two Papaya 
lines in 1995 and field tested.  Protein enhanced sweet potatoes were grown in trials during 
1998.  The first field trials of genetically engineered cassava occurred in 2004 of amylose-
free starch lines.  Genetically enhanced disease resistant grapes were planted in a vineyard 
in 2007. Bt sweet corn was evaluated during 2008 for resistance to the corn earworm.  
Transgenic rice has been grown under drip irrigation since 2008. Conventional plant 
breeding was utilized for development of early-bearing compact papaya and sorrel by the 
Biotechnology program. 
 
Key words: Grapes, cassava, papaya, rice, sorrel, sweet corn, sweet potato 
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S4-O6 
The Breadfruit (Artocarpus altilis) in Jamaica: Revisiting the Past, 
Assessing the Present and Suggestions for the Future 
 
Seymour A. Webster, Sylvia A. Mitchell* and Mohamed H. Ahmad 
Biotechnology Centre, Faculty of Pure and Applied Sciences, University of the West 
Indies, Mona Campus, Kingston 7, Jamaica. 
*Correspondence to: Sylvia.mitchell@uwimona.edu.jm  
 
 
ABSTRACT 
The breadfruit is a multi-use fruit tree crop that for the most part has been underexploited 
in Jamaica and indeed throughout the Caribbean. Although the breadfruit is not native to 
Jamaica, it has flourished in every parish, especially in areas where the annual rainfall is 
above the national average. The introduction of the breadfruit to Jamaica in 1793 was 
driven largely by a need to find a reliable source of dietary carbohydrate for the slaves 
arising from the frequent bouts of famine occasioned by a series of hurricanes. Apart from 
the fruit being a good source of carbohydrate, the tree is a good candidate in agro-
forestation and more specifically as a vegetative soil conservation treatment; due to its 
extensive adventitious root system, its quick re-growth and its ability to regenerate itself 
from volunteer suckers. The breadfruit's potential role in food security and agro-forestation 
has not been explored in a coordinated way. The termination of the preferential trade 
agreement for banana and sugar between African, Caribbean and Pacific States (ACP)  and 
the European Union, raises questions about the socio-economic survival of hundreds of 
small farmers in Jamaica and other affected countries. The breadfruit, if fully exploited, 
could give rise to a muti-pronged industry, proving employment for many displaced 
workers from the once vibrant sugarcane and banana industries.  Jamaica is already among 
the major exporters of fresh and canned breadfruit to many countries, particularly the 
United States of America and the United Kingdom. During the last 20 years, some 
progress has been made concerning improvements in propagation techniques and 
introduction of new germplasms.  The Caribbean Food and Nutrition Institute (CFNI) have 
highlighted the culinary versatility and the nutritive profile of the breadfruit in a number of 
publications, while other local researchers have reported on its medicinal and pesticidal 
attributes, as well as on strategies aimed at extending its shelf life. This paper revisits the 
past, assesses the present status of the breadfruit within the Jamaican context and suggests 
ways in which its nutritive and medicinal attributes can be further exploited in the future. 
The paper also examines its potential as a vegetative soil conservation treatment. It 
concludes by attempting to make a case for the breadfruit to be declared a disaster 
mitigation crop in Jamaica. 
 
Key words: Breadfruit, Jamaica, past, present, future 
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S4-O7 
Morphology, Horticulture and Biotechnology of Root Tonic Non-Timber 
Forest Species of Jamaica Including the Endemic Plant, Chainy Root 
(Smilax balbisiana) 
 
Sylvia A Mitchell* and MH Ahmad 
Biotechnology Centre, Faculty of Pure and Applied Sciences, University of the West 
Indies, Kingston 7, Jamaica. 
*Correspondence to: Sylvia.mitchell@uwimona.edu.jm  
 
 
ABSTRACT 
Chainy root (Smilax balbisiana) is a brambled, woody vine that grows up to 50 m long, 
with paired tendrils for climbing and a basal rhizome. It is endemic to Jamaica where it is 
used as an ingredient in native root tonics. We have found that in a collection of 40 root 
tonics drinks available on the Jamaican market, of which the most are ephemeral and 
unregulated, Chainy root was used in 83% of them. However, increasingly, this root tonic 
plant is hard to find as it is being reaped for its rhizomes and not replanted, mainly because 
a propagation method had not yet been established for this plant. Not much is known about 
this species of Smilax. The morphology of the vine, timing of seed production, timing of 
seed germination and in vitro propagation of this plant has been carried out. Seed 
germination took place after four months and vines formed within a year. In vitro 
micropropagation was carried out beginning with nodal explants (2-5 cm long) taken from 
young shoots straight from the forest which were then sterilised with 10% bleach for 10 
minutes. The best initiation medium was MS plus 0.5 mg/l BAP, multiplication on MS 
plus 0.5 mg/l BAP or MS plus 0.5 mg/l kinetin and rooting on MS plus 0.5 mg/l IBA.  
 
Key words: Morphology, horticulture, biotechnology, forest fpecies, Smilax balbisiana 
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S5-PL1 
Global Environmental Changes with Specific Reference to Trace Metals, 
Nutrition and Toxicological Effects 
 
Bernd Markert 
Fliederweg 17, D-49733 Haren/Erika, Germany 
Email: markert@schlundmail.de  
 
 
ABSTRACT 
Global problems of environmental changes as global warming, ozone depletion, reduction 
of biodiversity, etc, are strongly related to human overpopulation. Extensive and increasing 
agricultural activities are one of the tremendous effects of worldwide human growing. 
Mainly food production (much economically orientated) is responsible –at least in part- for 
ecological and health related problems. For example, an insufficient content of essential 
trace metals in agricultural products can lead to an insufficient daily uptake of essential 
elements, which can create negative health effects. Additionally, negative effects of human 
diet can be introduced by too high concentrations of toxic chemical substances in 
agricultural products. Sub-tropical agricultures in “less economically developed” regions 
of the world are especially influenced by these effects. So called bioindicators/biomonitors 
can be of scientifically and practically sound assistance in identifying these effects. In this 
talk clear cut definitions are given for most terms used in environment monitoring studies. 
From there a comparison of instrumental measurements with the use of 
bioindicators/biomonitors with respect to harmonisation and quality control will be drawn. 
A newly developed strategy -the Multi-Markered Bioindication Concept (MMBC)- with its 
functional and integrated windows for prophylactic health care will be presented. The 
possible use of human milk as a bioindicator concerning its burdening with chemical 
elements will be given as an example in Central Europe. For this study chemical elements 
were determined in food and mother´s milk of nursing mothers living in Czech Republic, 
Poland and Germany. The financial sponsoring –thankfully acknowledged- of this large 
and intensive study came from different national and international organisations. Common 
strategies, especially in the (sub)-tropics, will fill the gap in between single source results 
and integrated approaches related either for human health aspects or environmental 
protection purposes. An interdisciplinary and international scientific collaboration between 
analytical scientists, ecotoxicologists, human toxicologists, business people and the 
inhabitants of the regions under investigation have to be intensified on an intercultural and 
interdisciplinary level. Especially a more intensive collaboration by communication and 
defining common goals in research and education seem essential for a future and global 
success. For this especially the common education of pupils, students, teachers and parents 
at schools, universities and during the day by day business of inhabitants is essential. A 
sustainable education, common production, use of textbooks and practical brochures are 
ones of the ways out of the global ecological crisis. 
 
Key words: Environment, trace metals, nutrition, toxicology. 
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S5-O1 
Integrated Fruit Production Traces Quality and Safety for Brazilian 
Fruits 
 
Osvaldo Kiyoshi Yamanishi1* and Alberto Carlos Queiroz Pinto2 
Universidade de Brasília, Faculdade de Agronomia e Medicina Veterinária, Campus 
Universitário Darcy Ribeiro, Caixa Postal 04508, 70910-970 Brasilia - DF, Brazil. 
1*Correspondence to: kiyoshi@unb.br 
 
 
ABSTRACT 
The world consumer market is getting increasingly discernment and exigent. Besides the 
quality of the fruits and their sources of production, cultural practices used in the field and 
post-harvest activities, including warehousing, transport, type of packaging and the shelves 
in the sales outlet. Spain, France, Italy, among other countries of the European Community 
have adopted the integrated production system since 1980, based on the principles of the 
International Organization for Biological and Integrated Control of Noxious Animals and 
Plants (IOBC) which promote research and Implementation of sustainable 
(environmentally safe, economically feasible, socially acceptable) control-methods of pests 
and diseases of agricultural and forestry crops. The USA enacted the Bioterrorism Act in 
2020, as a response to the possibility of someone uses food as a microbiological or 
chemical contamination weapon. Strict regulations were also established for food 
commercialization and importation. In order to enhance the quality standard and the 
competitiveness of the Brazilian fruits, the Ministry of Agriculture, Livestock and Food 
Supply (MAPA) created the Integrated Fruit Production (IFP) System, which started in the 
70’s as an extension of the integrated pest management program. However, the IFP was 
effectively enacted in 1997, as an initiative of the apple growers and Embrapa Grape and 
Wine Research Center in Rio Grande do Sul State. With the status of an official program 
of the Ministry of Agriculture it was extended to other fruits in 1999, although it was 
legally settled through the Normative Instruction MAPA/SDC no 20 published in the 
government Gazette on 15th October, 2001. IFP’s legal status comprises: General 
Guidelines, General Technical Standards, Internal Rule of the Technical Commission, 
Definitions, Concepts, National Producers and Packager’s Register Form and Conformity 
Evaluation Rule. These documents result from a joint work between the Ministry of 
Agriculture and the National Institute of Metrology, Standardization and Industrial Quality 
(INMETRO). The technical standards comprise the 15 thematic areas, agrochemical list, 
field and postharvest records as well as the checking list (field and packer). Fruit growers 
join the IFP system at a voluntary basis. Process monitoring and traceability are conducted 
from field to final consumer, with great respect for human labor and the environment. Up 
till now, MAPA has published 18 specific technical standards for the following fruits: 
apple, mango, table grapes, papaya, cashew nut, melon, peach, orange, ‘Tahiti’ lime, 
Persian lime, tangor ‘Murcot’, coconut, banana, fig, passion fruit, persimmon, guava and 
strawberry. 
 
Key words: Environmentally safe, economically feasible, socially acceptable, traceability, 
food safety.  
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S5-O2 
Evolution of the Brazilian Papaya Market 
 
Osvaldo Kiyoshi Yamanishi1* and Valmir. J. Zuffo2 
1Universidade de Brasília, Faculdade de Agronomia e Medicina Veterinária, Campus 
Universitário Darcy Ribeiro, Caixa Postal 04508, 70910-970, Brasília, DF, Brasil. 
2Genesis – Planejamento e Assessoria Agronômica, Rua Vitorino Bissoli, 811, 29980-000 
Pinheiros - ES, Brasil. 
1*Correspondence to: kiyoshi@unb.br, 2Email: vjzuffo@hotmail.com 
 
 
ABSTRACT 
This study aims to assess, quantify and analyze various aspects of the papaya crop in 
Brazil, such as the evolution of the harvested area and production, crop returns to growers, 
nominal and real prices, price volatility, competition with other imported fruit and aspects 
of exportation such as quantity, price and destination. 
 
Key words: Papaya, market, Brazil 
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S5-O3 
Vertical Farming for Rwanda Small scale Tomato Farmers: 
COPARIMENA Tomato Growers Cooperative 
 
Jean Claude Ndayambaje 
Youth Entrepreneurs for Sustainable Agriculture and Rural Development (YESARD) 
P.O.BOX 4856, Kigali, Rwanda. 
Email: ndayambajecl@yahoo.fr  
 
 
ABSTRACT 
By the year 2050, nearly 80% of the earth’s population will reside in urban centers. 
Applying the most conservative estimates to current demographic trends, the human 
population will increase by about 3 billion people. during the interim, an estimated 1099 
hectares of new land will be needed to grow enough food to feed them, if traditional 
farming practices continue as they are practiced today. At present, over 80% of the world’s 
land that is suitable for raising crops is in use (FAO and NASA data). With 8 million 
people and only 26,388 km2, Rwanda has an overall population density of more than 300 
people per km2. Farming vertically is a potential solution to this problem, even if it is not 
new. What is new is the urgent need to scale up this technology to accommodate millions 
of people in the coming years. After 6 years working in horizontal tomato farming, the role 
of vertical tomato farming was recognized, and 793 farmers (members of COPAR–
IMENA grouped in 45 associations) are being helped to introduce vertical farming as a 
future household tomato-farming technology. This study presents an environmentally 
sound vertical farming system for tomatoes in peri-urban areas and identifies its potential 
advantage. 
 
Key words: Rwanda, farming, small scale, tomato, farmers 
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Special talk 
Industry – Academia Collaboration: A Test Case for Coconut/Coconut 
Water* 
 
Derrick Reckord 
Grace Kennedy & Co Ltd, Harbour Street, Kingston Jamaica. 
Email: derrick.reckord@gkco.com  
 
 
ABSTRACT 
Probably the most globally recognized and commercially significant liquid endosperm is 
derived from a tropical crop, Cocos nucifera L. This liquid endosperm is naturally rich in 
essential nutrients (sugars, amino acids, minerals and vitamins which provide nourishment) 
and growth factors - for development of the embryo in green coconuts. Coconut water is 
also a refreshing drink and is often referred to as a natural “isotonic” beverage. This 
designation results from the fact that its osmotic pressure is nearly perfectly balanced with 
human blood serum. Coconut water is therefore the perfect commercial vehicle through 
which to develop and market natural and credible functional beverage products, globally. 
Functional beverages are typically fortified with vitamins, minerals or other functional 
ingredients. One of the focal points of our work is attaining a consistent mineral content 
for new products developed using raw material (coconut water) from different 
geographical regions. This is important as it supports the quality aspect of our brand 
image, as well as the nutritional claims and consumer benefits ascribed to the product. 
Strategic research was therefore undertaken to determine how competing products 
compare. This paper therefore provides an overview of the opportunities and challenges in 
our quest to become a significant global player in this exciting industry. In particular, 
emphasis will be placed on the ongoing collaborative work being done with the UWI. 
 
Key words: Marketing, coconut, derived products 
 
 
 
 
 
 
 
*Contributing authors: 
Angeline Gillings1 and Ian Thompson2 
1Grace Kennedy & Co Ltd, Harbour Street, Kingston Jamaica. 
2Dept. of Chemistry, University of the West Indies, Mona, Kingston, Jamaica. 
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S1-P1 
A Description of the Floral Biology Operative within Pimenta dioica (L.) 
Merr. 
 
Frederick A. H. Boyd* and Noureddine Benkeblia 
Department of Life Sciences, University of the West Indies, Mona, Kingston 7, Jamaica. 
*Correspondence to: Frederick.boyd@uwimona.edu.jm  
 
 
ABSTRACT 
The floral characteristics of the bearing (“female”) and the non-bearing (“male”) trees of 
this significant spice tree crop were investigated.  Observations were carried out on floral 
diameter, androecial and gynoecial characteristics as well as pollen grain viability.  
Statistical analyses showed significant differences in the floral phenology among the 
sexual morphs, reflective of a stable gender specialisation operative within P. dioica. 
 
Key words: Floral biology, Pimenta dioica 
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S2-P1 
Detection of Citrus Tristeza Virus and Citrus Viroid Species in Jamaica  
 
Latanya Fisher, Stacy Marie Bennett and Paula Tennant*, and Wayne McLaughlin 
Department of Life Sciences, University of West Indies, Mona Campus, Kingston 7, 
Jamaica. 
*Correspondence to: paula.tennant@uwimona.edu.jm  
 
 
ABSTRACT 
Field surveys for Citrus tristeza virus (CTV) and citrus viroids were conducted in the six 
major citrus producing regions across Jamaica. A total of 57 samples were tested by double 
antibody sandwich enzyme-linked immunosorbent assays (DAS-ELISA) for CTV and 
reverse transcription polymerase chain reaction (RT-PCR) for CTV and citrus viroids. 
DAS-ELISA revealed an overall CTV infection of 30-100%, with incidences of severe 
strains at 50-100%. RT-PCR detected CTV in 10-78% of the samples, while 9-50% were 
infected with at least two viroid species. Citrus exocortis viroid was the most widespread 
species (20-80%), followed by Hop stunt viroid (8-90%) and Citrus bark cracking viroid 
(8-90%). Biological indexing confirmed the presence of viroids and mild, decline and stem 
pitting CTV strains; additionally, mixed infections with CTV strains (13%) and CTV with 
viroid infections (53%) were observed. Nucleotide sequencing of the CTV coat protein 
gene and viroid genome sequences isolated from these samples indicated high identities 
among some of the Jamaican isolates and previously reported CTV and citrus viroid 
isolates from Central and North America and Eurasia (90-100%, 42-100%, respectively). 
The findings suggest the need for appropriate certification programmes and management 
practices to mitigate the impact of both pathogens on the citrus industry. 
 
Key words: Tristeza virus, citrus viroid, Jamaica 
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S2-P2 
Biology and Morphology of Head Borer, Hellula undalis fab. (Pyralidae, 
Lepideptora) on Cabbage 
 
Kamaldeep S. Matharu and Ashok K. Dahwan 
Email: kamlpau@gmail.com 
 
 
ABSTRACT 
Biology of cabbage head borer, Hellula undalis, a pest of cabbage was studied during 2009 
under laboratory conditions (25 ºC ± 2 and 60%RH). The egg incubation period was 2.3 ± 
0.48 days. Length and breadth were 0.43±0.018mm and 0.31±0.01mm, respectively. The 
duration of 1st, 2nd, 3rd and 4th larval instar was 3.5 ± 0.71, 5 ± 0.82, 5.7 ± 0.48 and 6.3 ± 
0.68 days, respectively. The total larval duration was 19.3 ± 2.2 days, prepupal period 
2.7±0.82 days and pupal period 17.7 ± 0.81 days. The full grown larvae measured 
26.09±0.70mm in length and 3.26 ± 0.17 mm in breadth. The adult longevity of male was 
5.7 ± 1.3 days and of female 3.8±1.0 days. The moths are greyish brown, the forewing had 
wavy grey markings with 29.55 ± 0.52 mm wing expanse and the hind wings are pale 
dusky. The average fecundity was 147.9 ± 8.3 eggs/female. 
 
Key words: Biology, morphology, Hellula undalis, cabbage 
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S2-P3 
Horticultural Agroforestry Systems in the Humid Tropics: Analysis of a 
Clove Tree-Based System in Madagascar 
 
Aurélien Bisson1, Thierry Michels2*, Michel Jahiel3, Heritiana Rabemananjara1, Eric 
Malézieux4 
1CTHT – BP 11 – Tamatave – Madagascar 
2Cirad Persyst - UPR Hortsys - BP 180 - 97455 Saint-Pierre Cedex – Reunion Island 
3Cirad Persyst - UPR Hortsys - CTHT – BP 11 – Tamatave – Madagascar 
4Cirad Persyst - UPR Hortsys - TA B-103/PS4 - 34398 Montpellier Cedex 5 - France 
Correspondence to: michels@cirad.fr  
 
 
ABSTRACT 
Agroforestry systems (AFS) are cultivated systems combining several strata, with at least a 
tree storey and a herbaceous storey. In wet tropical areas, AFS are often the only means of 
subsistence for many family farms, but also potentially a vector of development. AFS often 
display combined criteria that are ecologically, economically and socially sustainable. 
However, their economic efficiency can be limited. Designing AFS including high-value 
horticultural crops, such as fruits and spices, thus constitutes an interesting alternative for 
smallholders. AFS including clove trees exist on the east coast of Madagascar. This study 
proposed a regional systemic analysis of farms and cropping systems based on clove 
production in the Fénérive-Est area (Madagascar, 17°22'50.76''S, 49°24'28.71''E). The 
principal characteristics, functions, constraints and effectiveness of AFS were analyzed. 
The types of clove-based systems varied from monoculture orchards to complex AFS 
including food crops, where the clove crop was one of the main cash crops. These systems 
were managed by farmers whose ultimate goals varied between subsistence farming and 
commercial farming. Coffee, lychee, breadfruit, mango, and orange were found to be the 
main associated tree crops. Rainfed rice, cassava and, to a lesser extent, pineapple, vanilla 
and sugarcane were the most frequent non-perennial crops included in AFS. Various 
systems including cloves were found to coexist on the same farm: monoculture, more or 
less diversified AFS, agrosylvopastoral systems. The analysis showed the importance of 
AFS including cloves in the ecological, economic and social balance of the surveyed 
farms. These systems are resilient to both climatic (cyclone) and economic (price) 
fluctuations, and are likely to offer important ecological services compared to traditional 
"slash and burn" systems on hillsides. The potential of these systems to store carbon 
remains to be studied and could be a topic of interest for a Clean Development Mechanism 
(CDM) project.  
 
Key words: Agroforestry systems, clove production, Madagascar. 
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S2-P4 
Alternative Management of Weed Control in Orchards Using Cover 
Crops and Animals in Martinique 
 
Stéphanie Delacroix1*, Eric Chauvet1, Christian Lavigne2, Carlos Mazorra-Calero3 
1SECI (Station d’Essais en Cultures Irriguées du Conseil Général), 97227 Sainte-Anne, 
Martinique 
2CIRAD-PRAM, B.P. 214, 97285 Lamentin, Martinique, lavigne@cirad.fr 
3Facultad de Agronomía, UNICA, Ciego de Avila, Cuba 
Correspondence to: stephanie.delacroix@cgste.mq  
 
 
ABSTRACT 
Improving environment quality leads to reduce amounts of pesticides in orchards. 
Herbicides are the main pesticides used in Martinique. A mechanical weed control is 
therefore necessary, but costly mainly on sloping lands where brush cutter use is the most 
effective. An alternative method to control weeds with low labour costs is to integrate 
animals in the orchard. This integration may be hazardous and has to take into account the 
damages caused to the trees by the animals. We have chosen an integration of sheep 
grazing under trees of the Annonaceae family (Annona squamosa, A., reticulata, A. 
muricata) because these fruiting trees do not present any appetence to sheep. This is an 
example of a method to increase the global productivity of land, adding fruit and meat 
production on a same area. In further studies, we will assess the improvement of durability 
of this new system, taking into account the reduced labour costs for controlling weeds, the 
better organic fertilization by sheep dejections, and the flora biodiversity enhancement. 
However, this system requires a specific skill: the producer must acquire experience on 
both animal husbandry and orchard management. 
 
Key words: Orchard, sheep, weed control, animal integration, Annonaceae, tropical 
climate, Martinique 
 

  

56 
 

mailto:stephanie.delacroix@cgste.mq


57 
TropHort2010 

S2-P5 
Vegetative and Reproductive Relationships of Mexican Lime Trees under 
Tropical Conditions 
 
Victor Manuel Medina-Urrutia*, M. Manuel Robles-Gonzalez, Carlos-Manuel 
Duran-Martinez, Gil Virgen-Calleros 
Guadalajara University 
*Correspondence to: victor.medina@cucba.udg.mx  
 
 
ABSTRACT 
Mexican lime trees (MLT) (Citrus aurantifolia Swingle) are harvested all year around with 
the highest pick between May and September under the tropical conditions of the Pacific 
Central West region of Mexico. It is well known that several vegetative flushes occurred 
during the year. However, contribution of each vegetative flush on vegetative and 
reproductive shoots and fruit development is not clear. This work was conducted to 
determine the relative importance of the different flushes of MLT occurred all year around 
on the time of flowering and the intervals of time from flowering to fruit harvest. Seven 
years old Mexican lime orchard budded on Sour orange rootstock established on sandy 
clay-loam soil was selected. Monthly, ten new vegetative shoots on each one of ten trees 
were tagged. These shoots were observed every week until they bloom. During the most 
important periods of blooming, five flowering shoots per tree were choosing to measure 
the fruit growth until harvest. From the vegetative shoots initiated in January (Winter 
time), 52 % formed reproductive shoots 60-85 days later (Spring) and 25 % also flowered 
sparsely four to six months later. The remained shoots (23 %) repeated their vegetative 
activity during June and July (Summer season). Most of the vegetative shoots emerged in 
February showed vegetative activity during May to July, and only 20 % of them changed 
to reproductive during this period. New vegetative shoots tagged from March to July 
showed mainly a vegetative activity during the next two to six months. From the vegetative 
shoots emerged from July to September very few (15 %) transformed to reproductive (15 
%) during the period November-December (Autumn) and the majority converted in 
vegetative again. However most of them changed to reproductive from January to April 
(middle Winter and Spring). Fruits initiated previous and during to Winter time lasted 130 
to 140 days until harvest. But those fruits emerged during the late Spring and Summer 
months reached complete development 90 to 110 days later. These combined phenological 
characteristics explain the long period of harvest showed by the MLT under tropical 
conditions   
 
Key words: Reproductive, lime Trees, tropical conditions 
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S2-P6 
Evaluation of Beauveria bassiana as a natural control agent of the coffee 
berry borer under two different ecological conditions in Jamaica 
 
Gerald Bryan1,2*, Dwight  E. Robinson2 and Gusland McCook1 
1Coffee Industry Board, Kingston, Jamaica 
2Department of Life sciences, The University of the West Indies, Mona, Kingston 7, 
Jamaica 
*Correspondence to: gbryan@ciboj.org  
 
 
ABSTRACT 
This study seeks to evaluate the presence and distribution of the entomopathogenic fungus, 
Beauveria bassiana, in two different ecological coffee growing areas.  Pathogenic fungus 
of insects known as entomopathogenic fungi penetrate, invade and multiply within insects. 
Their growth and development however, is limited mainly by adverse environmental 
conditions especially solar radiation, low humidity and high temperatures. Although the 
results of the study are preliminary there have been some interesting observations. There 
has been significant difference in the level of H. hampei infestation (p=0.20) and the level 
of B bassiana infection (p=0.007) among the two sites. Over time, there has been a 
significant difference (p=0.001) in the infestation levels among the sites, however, time did 
not seemed to have much effect the B bassiana infection (p = 0.224). The study seeks to 
compliment the management strategies already in place in Jamaica which are aimed at 
reducing the H. hampei infestation levels by reducing its population. 
 
Key words: Beauveria bassiana, control agent, coffee berry, ecological conditions, 
Jamaica 
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ABSTRACT 
Mango is a popular fruit in international trade, but is susceptible to disease infection upon 
ripening, causing considerable postharvest losses. Here disease resistance of two of the 
main cultivars in China before and after fruit ripening was examined and the related 
mechanism studied. In young or commercially mature fruits inoculated with 
Colletotrichum gloeosporioides, “Keitt” was smaller than “Zill” in lesion sizes, and in non-
inoculated fruits harvested at commercial maturity, the disease index of “Keitt” was 
basically lower than that of “Zill”. Compared with “Zill”, “Keitt” showed higher activities 
of phenylalanine ammonia lyase, peroxidase and polyphenol oxidase in growing and ripe 
fruits, elevated levels of H2O2, total phenolic compounds and lignin in developing fruits, 
and more H2O2 and lignin in harvested fruits early in storage. These results suggest that 
the growing mango fruits in the field were consistent in disease resistance with ripe fruit 
during storage and that antioxidant system played an important role in the defense of 
mango fruits.  
 
Key words: Antioxidant enzymes, Colletotichum gloeosporioides, disease resistance, 
lignin, mango, phenolic compounds 
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ABSTRACT 
June-plum (Spondias dulcis), like many other introduced fruits, has become a major part of 
our diets; however, not much is known about the physiological and biochemical changes 
that occur during the development and ripening of the fruit. This experiment aimed to 
investigate the changes in the concentration of reducing sugars (RS), total sugars (TS), 
total polyphenolics content (TPC) and chlorophylls (Chla+b) during three ripening “on-
tree” stages of june-plum: green (A), half-green (B) and yellow (C) stages. The results 
showed that total sugars were 264.95, 477.75 and 478.11 mg g-1 fresh weigh for stage A, B 
and C, respectively, while reducing sugars varied from 379.16, 440.56 and 447.58 mg g-1 
fresh weigh for stage A, B and C, respectively. TPC also decreased from 7.49 to 6.89 mg 
g-1 fresh weigh without significant difference. Content of Chl (a+b) increased and was 
1.14, 0.42 and 0.33 μg g-1 fresh weight for stage A, B and C, respectively. 
 
Key words: sugars, phenolics, chlorophylls, Spondias dulcis 
 
 

  

60 
 

mailto:noureddine.benkeblia@uwimona.edu.jm


61 
TropHort2010 

S3-P3 
Variation of Color, Total and Reducing Sugars in “Cheese” and “Butta” 
Ackee (Bligha sapida) Varieties During Five “On Tree” Ripening Stages 
 
Machel A. Emanuel and Noureddine Benkeblia* 
Department of Life Sciences, University of West Indies, Mona Campus, Kingston 7, 
Jamaica 
*Correspondence to: noureddine.benkeblia@uwimona.edu.jm  
 
 
ABSTRACT 
The variation of the colour, and accumulation of total and reducing sugars were 
investigated in the arilli of two varieties (butta and cheese) of ackee (Bligha sapida) fruit 
during five “on tree” ripening stages. The “butta” ackee exhibited a sharp increase in 
reducing sugars during the final ripening stage reaching a concentration of 22.03 mg g-1 
fresh weight. The “cheese” ackee final ripening stage showed a concentration of 8.69 mg g-

1 fresh weight of reducing sugars at stage four. The total sugars for both varieties showed 
an increase during the five stages of ripening. The total sugars in the “cheese” ackee 
variety peaked at stage four with a concentration of 21.93 mg g-1 fresh weight, while the 
“butta” ackee variety showed a sharp increase at stage five with concentration of 30.13 mg 
g-1 fresh weight. In comparison, the “butta” ackee arilli accumulated higher concentrations 
of reducing sugar with a significant difference with ‘cheese’ variety. The results indicate 
total sugars increased higher than the reducing sugars in the two varieties during the “on 
tree” ripening of the fruit. 
 
 
Key words: color, sugars, Bligha sapida  
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ABSTRACT 
Date palm (Phoenix dactylifera L.) is a crop of increasing importance in the Elx area 
(Southeast of Spain). Since in this area date fruit are commercialized for fresh 
consumption, the most important problems limiting their storability are irregular ripening, 
weight loss, and postharvest decay. Postharvest treatments to uniformly accelerate fruit 
ripening and avoid more than one harvest are economically mandatory for the most 
important date cultivars in the area. In this work, the incidence of major postharvest 
diseases was determined for two consecutive seasons on locally grown ‘Hayani’ and 
‘Medjool’ dates sealed in multi-layer PE bags and cold-stored (CS) at -3ºC for up to 3 
months before or after exposure of non-bagged fruit to induced ripening treatments of 98% 
CO2 at 25ºC for 2 or 4 days (CO2) or air at 25ºC for 2 or 4 days (Heat). Determinations 
were performed after shelf-life of 10 days in an ambient air atmosphere at 20ºC. Fungal 
pathogenic isolates were plated in PDA Petri dishes and incubated at 25ºC for further 
macroscopic and/or microscopic identification. Irrespective of the protocol, all ‘Hayani’ 
dates exposed to CS, CO2+CS, and Heat+CS were infected by Penicillium spp. Although 
with variable incidence depending on the season, other frequent disease causal agents were 
Aspergillus niger, Alternaria spp., and Cladosporium spp., generally in this order. A. niger 
and Alternaria spp. were significantly less frequent on Heat+CS and CO2+CS-treated 
dates, respectively. On ‘Medjool’ dates, Penicillium spp. and A. niger were isolated from 
about 100 and 10%, respectively, of fruit treated with either CS+CO2 or CO2+CS. Severe 
bacterial fermentation was observed on dates exposed to the sequence CS+Heat. 
 
Key words: Ripening, storage, diseases, date palm fruit 
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ABSTRACT 
An investigation was conducted to find out the effect of different concentrations of growth 
regulators (IAA, IBA and NAA) on vegetative growth as well as rooting behaviour of 
Rondeletia odorata Jacq. hardwood cuttings. Adventitious rooting of hardwood stem 
cuttings was improved by the application of growth hormones. The results had shown that 
minimum number of days were took  for bud burst or shoot emergence, maximum 
sprouting percentage, number of shoots per plant, rooting percentage, maximum number of 
adventitious roots and longest root were recorded on IBA @ 3000 ppm treatment. Indole-
3-butyric acid (IBA) found superior growth regulator over Indole-3-acetic acid (IAA) and 
α-naphthalene acetic acid (NAA). Better response in relation to plant height, number of 
leaves and maximum survival percentage were also observed on IBA treated cuttings 
 
Key words: Growth regulators, rooting, Rondeletia odorata, cutting 
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ABSTRACT 
The genetic relationship of 35 Cavendish banana varieties (26 from China, 3 from ITC, 2 
from Philippines, 1 from Thailand, 1 from Australia, 1 from Mexico and 1 from Somalia) 
were analyzed by RAPD and ISSR molecular markers. 890 fragments were produced by 
using 107 random primers in RAPD analysis and 101 bands were amplified by using 8 
primers in ISSR study. NTsys software were used for data analysis and respective 
dendrogram depicted by Jaccard’s similarity coefficients using UPGMA method. The 35 
Cavendish banana varieties had very close genetic relationship. The similarity coefficients 
were ranging from 0.85 to 0.93. The highest similarity coefficient was 0.93 and the lowest 
similarity coefficient was 0.85. In corresponding dendrogram, 35 Cavendish banana 
varieties were divided into 4 groups according to RAPD and ISSR analysis. Disease 
resistance of GCTCV-105, GCTCV-247 and GCTCV-119 (from ITC) were separated from 
other genotypes while Longzhou Zhongba (a special germplasm from China) lay 
individually in a sub-cluster. Three cultivars from China i.e. Nalong Gaoba, Dongguang 
Zhongba, Zhangxuan No. 2 and Thailand (from Thailand) were put in a sub-cluster while 
the other banana varieties were clustered another sub-cluster. In addition, some specific 
fragments were obtained according to the results of RAPD and ISSR molecular markers, 
i.e. one banana variety had one or several specific bands while the other 34 banana 
varieties were absent, or 34 banana varieties had some specific bands while these bands 
were absent in one special banana variety. These results based on RAPD and ISSR 
molecular markers could provide a useful method for identification and classification of 
different banana varieties. 
 
Key words: Cavendish banana (Musa AAA), genetic relationship, RAPD, ISSR. 
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ABSTRACT 
Sarsaparilla (Smilax regelii) is a brambled, woody vine that grows up to 50 m long, with 
paired tendrils for climbing. It is native to South America, Mexico, Honduras and the West 
Indies. Sarsaparilla is a key ingredient in numerous root tonic wines that are available on 
the Jamaican market and are also exported to the Jamaican Diaspora. The main use of these 
root tonics is to promote sexual healing and long life. In vitro micropropagation of this 
important root crop can aid in rapid multiplication of the plant material that can be made 
available to producers of these tonic wines and also reduce and hopefully eliminate 
indiscriminate reaping of the crop from the wild. A method of micropropagation through 
multiple shoots formation from nodal segments of Smilax regelii (Sarsaparilla) was 
developed. Nodal explants (2-5 cm long) were sterilized in 2 % bleach for 30 minutes 
followed by Anvil (5%) and bleach (10%) at ph 7 for 10 minutes.  Nodal explants on MS 
supplemented with 4.7 µM kinetin showed the best response with 100% bud break after 5 
days in culture. For multiplication, MS supplemented with 2.2 -22.0 µM BAP S. regelii 
showed a high propensity for shoot proliferation. The explants exhibited evidence of 
proliferation after nine days in culture. The highest number of shoots (7.2) was observed 
on media supplemented with 4.4 µM BAP. This media also gave the highest mean number 
of potential explants (13.4). Roots were formed within 6 to 15 days after placement on 
rooting media. Of the three different auxins tested, IBA, IAA and NAA, for the induction 
of rhizogenesis in S. regelii microshoots, 2.70 µM NAA gave the highest mean number of 
roots (5.29) and 5.70 µM IAA gave the highest mean root length of 4.57cm. NAA 
supplemented MS gave short, thick and plump roots whereas roots produced on media 
fortified with IBA and IAA were longer and more slender. The rooted plantlets were 
transferred to potted plants with different soil treatments for hardening. Plantlets hardened 
on a potting mixture of soil: ready-to-grow-mix: sand (3:1:1) gave the highest survival rate 
(80%) after 8 weeks. 
 
Key words: Micropropagation, Smilax regelii 
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ABSTRACT 
Inter-simple sequence repeats (ISSRs) and random amplified polymorphic DNA (RAPDs) 
primers were used as markers to assess the genetic stability of  ackee somatic embryogenic 
cultures, which were subjected to three cycles of repetitive embryogenesis (3G). Recurrent 
cultures were established from primary somatic embryogenic cultures, which were cultured 
on MS medium treated with Thidizuron (TDZ ) and Abscisic acid (ABA). Secondary 
somatic embryos were used to establish 3G cultures. The number of somatic embryo and 
the morphological appearance of the somatic embryoes improved as the number of cycles 
increased. The genetic stability of the 3G cotyledonary shaped embryos were evaluated 
using 10 RAPD 10mers (OPB 1 – 10) and 15 tri-nucleotide ISSR primers. Three of the 10 
RAPDs primers and 8 of the 15 ISSR primers generated clear, reproducible and scorable 
bands. The three RAPDs primers produced a total of 141 bands which were all 
monomorphic at an average of 5.3 and ranged in size from 950 (OPB 1) – 2833 (OPB 7) 
bp. Eight ISSR primers produced 400 bands at an average 5.5, ranging from 150 – 1500 bp 
in size. Two of the 8 ISSR primers produced 1 polymorphic band in one of the samples. In 
both instances, the band did not represent a gain or loss but rather a change in its position 
relative to the other homogenous samples. The ISSR primers give a wider coverage of the 
genome and generated clearer bands that were more reproducible than the RAPD primers. 
We concluded that the ISSR primers were more robust and more informative as a DNA 
fingerprinting tool for the assessment of genetic stability of ackee somatic embryogenic 
cultures. We present herein the details of these results and describe their significance for 
the use of the somatic embryogenesis protocol we developed for ackee. 
 
Key words: Genetic stability, embryogenesis, ackee, ISSRs, RAPDs 
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ABSTRACT 
An efficient sterilization and in vitro propagation protocol for the Jamaican endemic 
variety of Piper amalago (var. nigrinodum) was established using dormant axillary buds as 
explants. Bacterial contamination severely hinders the in vitro establishment of Piper 
species and various factors such as phytotoxicity and effectiveness were taken into 
consideration when testing the sterilants. Explants were successfully sterilized using a 
combination protocol of the detergent Tween 20 and 0.2% v/v mercury chloride. Clean 
explants were initiated on Murashige and Skoog (MS) medium containing 2 µM 6-
benzyladenine (BA) and 5% sucrose for 4 weeks. After subculture, the maximum number 
of cluster shoots were generated on MS media containing 12 µM 6-benzyladenine (BA) 
and the most optimal rooting percentage was achieved on MS medium containing 3 µM 
indole-butyric acid (IBA). Examination of inter-species genotypic differences between the 
two varieties of P. amalago (var. amalago and var. nigrinodum) found in Jamaica was 
carried out using random amplified polymorphic DNA (RAPD) markers. Many of the 
primers tested generated profiles showing unique bands for each variety (allowing for the 
determination of variety-specific markers) and polymorphisms within varieties could be 
detected efficiently. 
 
Key words: Micropropagation, genetic analysis, Piper amalago 
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ABSTRACT 
In Kenya, the banana tissue culture technology (TC) was introduced in 1996. By 2001, 
107600 plants had been planted by about 5000 trained farmers. By 2004, the technology 
had been adopted by over 500 000 farmers. This intervention greatly revamped banana 
production, increasing the total yield from 98000 in 1996 to 153000hg/ha in 2007, the 
quantity produced from 250,000 to 1.2 million metric tonnes and area harvested from 
25000 to 77000 hectares. Total annual consumption also increased from 178000 tonnes in 
1996, to 190000 in 2003. Yield losses caused by pests and diseases also reduced 
considerably. However, TC technology adoption remains low, due to limited knowledge 
and inaccessibility to clean planting material.  A recent survey reviewed that only 10% of 
farmers are aware of the technology and less than 5% actually grow TC bananas. Also, 
many farmers who previously embraced the technology have reverted to conventional 
seedlings, with 60% obtaining suckers from their farms and 30% from their neighbours. 
Currently, TC seedlings are sold by 3 private companies and 2 public institutions. All 
except one are located around the capital city. At an average cost of US$1.5, the seedlings 
are out of reach of the majority resource poor farmers. They are also more delicate and 
susceptible to drought, pests and diseases. There are also misconceptions about the 
technology as some farmers perceive TC bananas as GMOs. Considering the economic 
potential of TC, it is recommended that concerted efforts be made to address the 
technology adoption setbacks among Kenyan farmers.  
 
Key words: agronomic practices, in vitro seedlings, clean planting material conventional 
suckers, biotechnology. 
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ABSTRACT 
The antibacterial potential of alcoholic and hexane extracts of commonly occurring species 
of Annona reticulata, Melia azedarach, Parthenium heterosphorus, Thymus vulgaris and 
Solanum torvum were determined through the use of diffusion wells.  At the end of the 
investigation all the extracts showed inhibition, with the alcoholic extract of Thymus 
exerting the greatest inhibition of 63% and the hexane extract of Annona being the least  
effective (20% inhibition).  All the extracts exerted a statistically significant inhibition on 
the growth of the gram-positive Bacillus megaterium. 
 
Key words: Plants, antibacterial potential, gram positive, bacterium 
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ABSTRACT 
Pomegranate is an important agro-industry in several countries and, particularly in the drier 
southern regions of Jamaica, is a potential alternative to traditional crops like sugarcane 
and banana, which are under threat from changing conditions of world trade. Reproductive 
characteristics of local plants (possibly derived from the Mexican variety ‘Francis’ or 
‘Mexican Sweet’) were determined and their propagation from stem cuttings assessed. 
Stages in the development of flowers were described and photographed. Flowers, usually 
clustered, formed terminally on branches, all year-round; development took 27 to 33 days. 
Mature fruit were harvested about 6 months afterwards. Not all flowers were fertile; pistils 
did not develop in infertile flowers, while the numerous stamens appeared functional in 
both types. Abortion rate for fertile flowers was approximately 50%, but for fruits was 
minimal. The life-span of open flowers was 3 to 4 days and pollination occurred readily by 
entomophily. While vegetative and flower features were morphologically similar in the 
Jamaican plants examined, two types of plant were distinguished which differed in 
structure of the fruit rind. Evaluation of fruit mass by proportions of rind, pulp, seeds and 
juice indicated that mass and percentage of juice in Jamaican pomegranates compared 
favourably with commercial varieties such as ‘Wonderful’ and ‘Golden Globe’. Stem 
cuttings from Jamaican plants and seven imported varieties rooted moderately readily in 
either sand or coir and were transplanted into the field after 4 months. The local plants 
began flowering 3 months after transplanting, but after 5 years only one of the imported 
varieties had flowered, ‘Parfianka’ from Turkmenistan at 4 years after transplanting. The 
local pomegranate shows potential for development in Jamaica and merits further research 
to determine biochemical attributes and breeding prospects. 
 
Key words: Cuttings, flower, development, pomegranate  
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ABSTRACT 
This study investigated fruit development in on-season and cross-winter off-season longan 
(Dimocarpus longan Lour. cv. ‘Chuliang’) in relation to the climatic conditions (eg. 
temperatures and the relative humidity) encountered by fruit development. The causes and 
mechanisms of fruit developmental disorders in cross-winter off-season longan, such as 
small fruit size, excessive fruit drop and severe fruit cracking were studied. The results 
suggested that the long cold stress (15 °C) encountered by the early off-season fruit growth 
extended fruit growth period, and caused a underdeveloped pericarp, which resulted in 
smaller fruit size. The low and acutely fluctuating temperatures induced serious fruit drop, 
while dry cold spells during the early fruit development aggravated fruit cracking in cross-
winter longan. Compared with the on-season fruit, the cross-winter off-season longan fruit 
had an underdeveloped pericarp, which was reflected by lower pericarp weight at the end 
of Stage I as well as by smaller pericarp thickness, smaller spongy tissue, less cell layers in 
the periderms, smaller cell size and numbers in parenchyma tissue in the upper mesocarp, 
and larger cell length but smaller cell layers in the endocarp. In contrast, recovery of the 
rigid stone cells was higher in the pericarp of off-season fruit. The underdeveloped 
pericarp of off-season fruit probably caused smaller fruit size and higher susceptiblity to 
fruit cracking. The off-season fruits had a lower ability in cell wall construction, which was 
reflected by lower concentrations of structural polysaccharides (cellulose and propectin), 
structural calcium and lignin, and a lower activity in cell wall loosening mechanism with 
suppressed expression of cell wall loosening genes (DlEXP and DlXET). However, the 
concentrations of wall-bound phenolic acids (ρ-coumaric acid and ferulic acid) and 
hydroxyproline-rich proteins, and the activities of wall-bound POD and PPO, which were 
related to cell wall hardening, were higher in off-season longan than in on-season longan. 
The off-season longan fruit produced much more H2O2  in the pericarp than on-season 
fruit. The treatment of H2O2 releasing agent (paraquat, at 19 mg/L) on on-season longan 
fruit induced serious fruit drop and cracking and reduced fruit size. Exogenous H2O2 
increased wall-bound POD activity and hydroxyproline-rich protein concentration, but 
reduced polysaccharide concentration and DlEXP1 and DlEXP2 expression. These showed 
that H2O2 could inhibit the cell wall construction and loosening, which were similar to the 
modification in the perciarp caused by winter climate. Based on the above results, a model 
of mechanism of the occurrence of fruit developmental disorders in over-winter off-season 
longan was formulated. 
 
Key words: Longan (Dimocarpus longan Lour.), fruit developmental disorders, low 
temperature stress, hydrogen peroxide, cell wall modification. 
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ABSTRACT 
This paper was done to review the situation of mango organic production in Mexico. Eight 
percent of total area is in the process of changing from conventional to organic system. 
Most of it happens in the Pacific Coast. As resistant cultivars to diseases and physiological 
disorders are not yet available, conventional cultivars “Tommy Atkins”, “Haden”, “Kent”, 
“Ataulfo” and “Manila” are used grafted on local polyembryonic rootstocks adapted to soil 
conditions Although, by mean of this technique trees grow and remain vigorous, tolerance 
to negative soil factors and diseases have not been proved yet. Better combinations 
cultivar/rootstock appropriated to organic production and adapted to different soil 
conditions are also needed. Plant density ranges from 100 to 200 trees per ha, but is rapidly 
changing to higher tree densities. As growers have no experience to use cover crops and 
improve soil health and nutrition, tillage practices are still in use. Pruning is applied by 
growers to reduce pests and diseases and promote better light conditions to improve fruit 
color. More appropriated information related to pruning is required to control tree size and 
maintain annually high yields. Several organic products are used to fertilize orchards, but 
beneficial impact on fruit yields and quality remain to be clarified. Diseases are properly 
controlled using products listed by International Federation for Organic Agriculture 
Movements (IFOAM). Furthermore, organic alternatives are needed for those diseases 
affecting fruits at postharvest. Some other important pests are fruit flies, but they are kept 
under control with integrated management programs applied to regions according to 
population levels. Antrachnose disease and fruit flies are controlled by means of 
postharvest hot water treatments. 
 
Key words: Organic production, orchard, status, mango, Mexico 
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ABSTRACT 
In our Caribbean islands, increasing local food production and reducing the negative 
impact of agriculture is of great concern, especially regarding the most recent food crisis 
and the rising costs of imported food products and agricultural inputs. In this context, 
horticultural crops are the main target of the social demand to get access to safe and 
environmentally friendly products. Furthermore, horticultural products are an important 
source of income for small farmers. But currently these crops are still requiring highly 
intensive chemical inputs (fertilizers, pesticides) due to strong biotic (bacteria, viruses, 
insects...) and abiotic constraints (heat, humidity). It has become necessary to consider a 
radical change in production methods to move towards environmentally friendly systems 
and offering healthy products to local people, while valuing biological resources already 
present in these fragile ecosystems but rich because with of their high biodiversity. The 
objectives of the DEVAG project are (i) to develop scientific databases to accelerate the 
development of agro-ecological and organic horticultural productions and (ii) to create a 
regional network dedicated to the development of agroecology for fruits and vegetables in 
the Caribbean. To do so, the heart of research activities is centered on fitting 
agroecological methods to manage pests, diseases and weeds which represent the main 
cause of loss of productivity and use of pesticides. Nevertheless, in order to built integrated 
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cropping systems adoptable in our environments, it also includes researches on (i) 
substitution of chemical fertilizers by local organic resources, (ii) genetic plant material 
adapted to low-input systems, (iii) association with animals and (iv) and a socio-economic 
approach. These researches are driven with permanent links with farmers and agricultural 
development agents who benefit directly by participating to field experiments and 
technical schools. 
 
Key words: INTERREG-DEVAG, regional network, agroecological systems, crops, 
Caribbean. 
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ABSTRACT 
In Martinique (French West Indies), bananas and sugarcane are the main cultivated crops. 
Until the middle of the 90’s, the traditional cropping systems were based on the systematic 
use of pesticides to control diseases and pests of banana. To evaluate the use of pesticides 
in banana cultivation, exhaustive surveys have been realized with distributors of pesticides, 
growers and official custom services. These surveys were repeated annually from 1996 to 
2009. In 1996, 56 % of the pesticides used on banana fields belonged to the nematicide 
category which primarily targeted nematodes, especially the burrowing nematode 
Radopholus similis, but also the black weevil Cosmopolites sordidus. During that period 
(1996-2009), the use of nematicides and insecticides has declined sharply from 84.4 to 6.6 
tons of active ingredients in Martinique. However, as the surface of banana fields also 
diminished from 8,600 to 5,900 ha, the relative consumption per ha regressed from 9.82 to 
1.12 kg/ha/year. This dramatic regression is mainly the result of i) the development of new 
cultural systems based on the sanitation of fields by fallows or crop rotations combined 
with the use of nematode-free vitro-plants and ii) completed by the generalization of 
pheromone mass-trapping against the black weevil C. sordidus. This effort towards a zero 
pesticide in banana cropping systems should i) ensure both consumers and producers of the 
quality of banana production in the French Caribbean and ii) demonstrate the feasibility of 
such pest management to other banana producers. New researches which consist on i) 
using natural and introduced biodiversity and ii) selecting new tolerant varieties may 
complete this evolution toward “zero pesticide”. Thereby, cover crops and sigatoka 
resistant varieties may decrease also the needs for herbicides and fungicides. 
 
Key words: Use. Pesticides Zero, cropping, banana 
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