
General discussion on hot-water treatments indicated that treatment definition, 
equipment, and actual treatment conditions require special attention, as docs commercial 
appreciation of recommended treatments. It was noted that pulp and/or peel temperatures 
are the important factors in treatment efficacy rather than water temperature. 

Mango ripening disorders are a continuing source of interest and speculation. 

Storage and Ripening* 

Chairman: Dr Alex Buchanan, Editor, ASEAN Food Journal 
Rapporteur: Dr Lindy Coates, Queensland Department of Primary Industries, 

Australia 

NINE poster-papers relating to the storage and ripening of tropical fruit were presented in 
this session. 

Mr Kouno from Japan described an online device to detect hollowness and measure 
ripeness of waternlelons by acoustic impulse responses. The device provides an alternative 
to the traditional slapping method for detecting hollow or overripe watermelons. The signal 
produced from tapping the fruit is assessed using a wave-analysing device. Fruit maturity 
can be related to the frequency of the signal produced. 

Mr Kouno also reported on a feasibility study conducted into the use of near infrared 
(NIR) spectroscopy for measuring internal quality of pineapples and mangoes. It was found 
that the sugar content of fruit could be adequately correlated with NIR reflectance 
properties. 

Dr Kadiyala from India reported on the distribution of minerals in Alphonso mangoes 
during ripening. 'I11is was correlated to internal breakdown ("spongy' tissue) in the 
mesocarp. Calcium, phosphorus. and potassium levels varied throughout the peel and flesh 
of fruit. It was found that 'spongy' tissue was low in calcium and high in potassium. 

Dr Kadiyala also described the effect of calcium on the physicochemical changes in 
Alphonso mangoes during ripening. Calcium chloride was applied as either a preharvest 
spray or by postharvest vacuum infiltration. Calcium-treated fruit showed delayed 
ripening, although some internal fruit breakdown did result from the treatments. 

Several papers dealt with low-temperature storage of tropical fruits. 
Ms Yon from Malaysia reported on the effects of low temperatures on the storage life 

and quality of carambolalstarfruit (cultivar B 17)' Fruit storage life was dependent on both 
fruit maturity and storage temperature. Mature fruit had a longer storage life than immature 
fruit. Fruit held at 5 or 10°C had a storage life of up to 4 weeks, whereas fruit held at 15 or 
20°C could be held for only 1 week. 

Dr Mahendra from Indonesia presented the results of a study on the incidence of chilling 
injury in salak (,snake') fruit. He concluded that low temperatures (3-5°C and 7-IO°C) 
extended storage life by up to 15 days, but the treatments caused chilling injury. 

Mr Gomolmanee from Thailand reported on the use of sulfur dioxide fumigation to 
reduce chilling injury symptoms in longan fruit stored at temperatures of -25°C to 2.5°C. 
Chilling injury, which occurred in unfumigated fruit, was observed as dark brown 
discoloration of the fruit peel. The peel of fumigated fruit remained yellow-brown. Ion 
leakage from the peel could he used to indicate the chilling injury symptom. 

Mr La-Ongsri from11lailand presented two papers on chilling injury in Iychee. As in the 

* Contributed poster papers on 'Storage and Ripening' were presented over two sessions in the 
conference program. 
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previous paper, chilling injury could be related to ion leakage from the peel. Chilling injury 
occurred in fruit stored at 0 and 2.SoC, but not in fruit stored at SoC. The symptoms of 
chilling injury could be alleviated by fumigating fruit with sulfur dioxide followed by an 
acid dip. 

Disinfestation and Primary Processing - Storage 
and Ripening 

Chairman: Dr Onnop Wara-Aswapati, Suranaree University of Technology, Thailand 
Rapporteur: Dr Wasim A. Farooqi, Nuclear Institute for Agriculture and Biology, 

Pakistan 

SEVENTEEN presentations were made in this session. The first paper, from Mr Chen, 
outl ined the general status of horticultural crops in the Jiangmen region of Guangdong 
Province, China, giving details of area. production, handling, and processing, with 
particular reference to quarantine. The second presentation was from Dr M.M. Saleh 
(Malaysia), who explained the fruit fly problem and disinfestation research in Malaysia. 
Professor Paull (USA) then spoke on the 'Insect quarantine treatments and fruit ripening'. 
The importance of the quarantine treatment on fruit was discussed, including the 
side-effect of fruit ripening. Since quarantine treatment is mandatory, however, treatment 
must be adjusted so that accelerated ripening of fruit docs not create a problem in fruit 
marketing. 

Dr Sharp (USA) discussed the usc of microwaves as a quarantine treatment to disinfest 
commodities of pests. She noted that microwaves were a safe postharvest treatment 
without health hazard. Hot water and cold treatments to control fruit flies were also 
discussed and compared. In cold storage methodology, the possibility of chilling-injury to 
the fruit was also highlighted. Mrs Yuniarti of Indonesia then described experimental work 
on the effect of pH and sugar content on apple cider quality. Dr Wuryani of Indonesia made 
a presentation on the osmotic dehydration of membrane-coated pineapple. In this paper, the 
benefits of this experimental work on this process in pineapple were described and 
discussed. 

Mr Seberry of Australia described the effects of plantation and postharvest factors on 
shelf life of 'Williams' banana. The use of calcium carbide in ripening was also explained, 
as well as environmental (ecosystem) factors that influence the quality of fruit. Bananas 
from Queensland and northern NSW of the same variety grown under different conditions 
behaved differently, particularly as regards postharvest chilling sensitivity. The fruit from 
Queensland (comparatively warmer climate) were more sensitive to chilling than those 
grown in NSW. 

Next presentation in this session was from Dr Acedo from the Philippines, who spoke 
about the optimisation of indigenous ripening systems for bananas in the Philippines. 

Professor Mizrahi of Israel explained the productivity and postharvest behaviour of 
black sapote (black persimmon) grown in the Israeli Negev Desert. Experimental work 
carried out on this fruit was described and discussed. Professor Imungi then spoke on 
storage and ripening of Kenyan bananas. He noted that fibrous and non-fibrous varieties of 
mangoes were grown in Kenya. Those mango varieties which contained fibres (thread-like 
structures in the pulp) were consumed locally, while non-fibrous mango varieties were 
exported. 
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TIle next speaker was from Malaysia. Mr Karim explained his work on the storage 
behaviour of sapodilla. rollowing storage at various temperatures (10, 15, and 20°C), the 
quality of the fruit was assessed. 

Dr T. Akinga from Japan described fundamental studies on the respiratory properties of 
some tropical fruits grown in Okinawa. He said the cost of an infrared gas analyser (IRGA) 
for estimating respiration was so high that not all laboratories or institutions involved in 
such studies could afford to buy one. He had therefore investigated the chemical estimation 
of gas (C02) released by the fruit and had found this method to be suitable and significantly 
cheaper. 

Professor S. Ben-Yehoshua of Israel, in his presentation, described the methodology of 
reducing decay and thus extending shelf life of bell-pepper and mango fruits by modified 
atmosphere (MA) packaging. He mentioned that this technique works and has beneficial 
effects. Perforation in the polyethylene packaging was found more effective for better 
storage and even ripening of fruit. Dr S. Wilson Wijaratnam of Sri Lanka presented a paper 
on the modified atmosphere storage of bananas at chilling temperatures, describing some 
of the research done in this area. The use of MAs reduces the risk of incidence of 
physiological disorder (chilling injury) to banana fruit. 

Dr Jingtair Siriphanich of TIlaibnd spoke about the factors that influence the ripening of 
'Chance' and' Monthong' durians. The experimental work carried out in his laboratory was 
explained and discussed. The next presentation was from Professor A.K. Thompson of 
U.K. regarding storage of fresh pineapples. He explained the possible usc of modified and 
controlled atmospheres, as well as hypobaric storage technology for the conservation of 
fresh fruit. The economics of some of the techniques, such as hypobaric storage, is a 
limiting factor at present. 

TIle last speaker of this part of the session was Dr Benzioni of Israel. She spoke on the 
effects of ethylene application on fruit postharvest characteristics of the kiwano (Cucumis 
metulZferus). Ethylene application helps to obtain an even colour and accelerates ripening 
for uniform supply. 

Conclusion 

The presentations made in this session highlighted the important problems of fruit 
production, handling. storage, and distribution. i.e. disinfestation, processing, storage, and 
ripening. Disinfestation of fruit by the usc of fumigants (chemical) or even in some cases 
low-level gamma irradiation (~ 200 Gy) is necessary when quarantine regulations require 
it. While using disinfestation techniques there is always a risk of side-effects such as 
accelerated ripening or even skin-injury as, for example, by ethylene dibromide 
fumigation in the past. Similarly, the availability of appropriate storage facilities, 
especially in the developing countries of Asia, is an important consideration. The positive 
effects of MA and CA storage were discussed. This type of storage. as well as extending 
shelf life, significantly reduces the possibility of chilling injury to the fruit. There is a need 
for more research on CA and hypobaric storage of tropical fruit. 

It is the responsibility of the scientific community to do research on postharvest aspects 
oHruit so as to develop a 'technology' which is cheap, technically feasible, and acceptable 
to the consumers, and offer it to the growers and traders so that everyone receives the 
benefits of the research. 
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Controlled AtmospheresIModified Atmospheres 
Conveners: Adel Kader and Daryl Joyce 

Conclusions and Recommendations 

I. CAlMA must be considered as a supplement to (not a substitute for) maintenance of 
optimum ranges of temperature and relative humidity for extending postharvest life and 
retaining good quality offruits. 

2. Successful application of CAlMA technologies will depend upon minimising/avoiding 
stresses caused by physical damage, high temperatures, low temperatures (chilling 
injury), water, and ethylene. Effective control of postharvest diseases [using an IPM 
(integrated pest management) approach, including heat treatments, fungicides, ancl/or 
fungistatic levels of CO2] is essential to maximising the benefits of CAlMA. 

3. Use of CA during transport vs use of MA packaging depends on value of the 
commodity, length of postharvest life desired, and comparative cost, including 
environmental impact. 

4. Even under the best CAlMA conditions, postharvest life of most tropical fruits will 
likely be limited to 2-6 weeks for transport and/or temporary storage at 10-16°C 
(depending on commodity and variety) plus 3-10 days of subsequent ripening (if 
needed), distribution, and keeping at the consumer's home. This will permit use of sea 
transport instead of air transport. 

5. Research is needed to identify the optimum CAlMA conditions for intact and 
lightly-processed tropical fruits, especially those for which little or no information is 
available. The potential for fungistatic and insecticidal CA should be examined. The 
cost-benefit ratio of CAlMA and of ethylene removal merits evaluation. 

6. CAlMA is very promising for lightly-processed fruits and should be evaluated for 
tropical fruits, including microbial safety considerations. 

7. Research on CAlMA requires specialised facilities for gas mixing and analysis costing 
US$lOO 000 or more. Thus, it would be advisable to select one research centre in each 
country to focus on this research area. 
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Postharvest Physiology 
Conveners: Robert Paull and Connie Lizada 

THE attempt was to project future physiology research directions without reference to a 
specific crop. The directions can be grouped in various ways, all having difficulty 
associated with the importance of a crop to a region, and length of time needed to develop 
infornlation or resources. This difficulty precluded us from placing the various research 
areas in priority order. For ease of presentation two research areas can be used to group the 
topics considered. 

A. Information and Technology Development 

The areas falling under this topic were germplasm resources specifically related to 
postharvest characteristics. This overlays with molecular biology, preharvest factors 
influencing postharvest response, water relations of tropical fruit, physiology of the plant 
response to disease, control of ripening, cause of postharvest disorders, including 
responses to heat and cold, physiology of minimally processed fruit, controlled and 
modified atmospheres, and development of non-destructive maturity indices. 

B. Applied Research and Information Gathering 

This is taken strictly from a plant physiology perspective. An area that would enable the 
transfer of physiology data to the commercial sector is the development of baseline data on 
tropical fruit. ll1is would include respiration and ethylene production rates, temporal 
patterns of respiration and cthylene production rates, response tn ethylene at all stages of 
handling at very low and ripening induction levels, and time-temperature responses to cold 
and heat. The crop-time parameter matrix would be usefu I not only for research to 
appreciate the gaps in our knowledge but also to those involved in commercial handling. 

A worldwide network of individuals directly involved in tropical fruit postharvest 
research may take as a prime objective the development of such a tropical fruit crop 
physiology-knowledge matrix. This network docs not necessarily have to be formal or 
permanent. A small ad-hoc group with key members from different tropical regions of the 
world may be more effective. 
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Disinfestation 
Conveners: Nathan Ganapathi and Peter Hofman 

THE working group on disinfestation felt that hannonisation should be achieved locally 
(within the country) as well as internationally (between countries). It also agreed that a 
generic approach to disinfestation could in the long run standardise disinfestation 
treatments. (Generic approach refers to grouping pests and diseases into groups, e.g. 
genera/species offruit flies.) 

The definition of disinfestation must be spelt out clearly, e.g. 
• The old definition or concept in relation to fruit fly disinfestation would be expecting 

100% mortality - zero tolerance - no live larvae. 
• The other definition that needs to be considered would he in relation to irradiation -live 

larvae but nil capacity to multiply. Could we consider probit 9 emergence based on 
sterility or probit 9 emergence based on total mortality of larvae. 

• One of the problems encountered in irradiated commodity is that there is no clear-cut 
way to determine if the larvae have been irradiated. 
A systems approach is needed to ensure tested commodity has nil or very low infestation 

levels. More infonnation will be required for this. 
Disinfestation can be divided into two major areas: 

• preharvest, where not much information is available; and 
• postharvest which is generally associated with plant quarantine treatments. 

It was decided that two approaches are possible, one practical, the second idealistic. 
For a generic approach to disinfestation the following must be detennined. 

Disinfestation of: naked insects; insects in fruits; and fruits alone. 
The concept of generic approach will have to look at the range of doses in relation to the 

pests and the commodity. 
There is a need to build up or collate a database on the tolerance range of fruit tlies to heat 

and cold. 
One question that was raised was 'Can physiological tolerance of insects be grouped?' 
The working group also emphasised the fact that as far as possible there needs to be 

standardisation of rearing media and facilities used. 
In relation to protocols, an understanding has to be reached as to what probit levels we 

are aiming at. 
Toxicological studies and end-point mortality will also have to be considered. 
The pest risk analysis concept also needs to be developed further. There is a need to 

develop more scientific data and, based on these, to make recommendations to plant 
quarantine organisations to accept new proven treatments. The working group concluded 
that to overcome problems encountered in disinfestation there must be a coordinated 
international approach. 
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Diseases 
Conveners: Greg Johnson and Sing Ching Tongdee 

Conclusions and Recommendations 

1. In any research on the storage of tropical fruit, disease control is a primary 
consideration, yet the expertise to adequately address the problems often is not 
available. The move away from the use of postharvest fungicides will require far 
greater understanding of pathogen biology than is necessary for the implementation of 
control techniques based on chemicals. The appointment of specialist postharvest 
pathologists to undertake research on the biology of postharvest pathogens should be 
considered in many developing countries. 

2. Considerable basic research is required to document the causes of disease in many 
tropical fruits. Such work is underpinned by training in mycology. and access to an 
affordable identification service. Workshop participants deplored the introduction of 
fees for identification services, and endorsed the need for the establishment of an 
identification service and central culture collection within the region. Regional 
workshops to train local pathologists in the identification of fungi should be considered. 
A manual of standard methods for culturing fungi for identification, and diagnostic 
test-kits for use by non-specialists are also required. 

3. The development of proposals for the funding of research on the storage of tropical fruit 
should actively involve a postharvest pathologist, to ensure that this important research 
area is adequately resourced. 

4. Fine tuning of disease-control technology may be necessary when it is introduced into 
a country, with attention paid to ensuring that disease-control efficacy is maintained 
and unacceptable fruit damage avoided. 

5. In developing alternatives to fungicides, specific approaches that should be considered 
in the region include the following. 

- Studies on infection processes and other aspects of pathogen biology. 
- The assessment of biological control agents for fruit pathogens, as they become 

available under licence from research programs undertaken outside the region. 
Greater focus on disease-control strategies in the development of heat -disinfestation 
protocols. 

- Evaluation of preharvest control strategies (including copper fungicides) for the 
control of postharvest diseases. 
Identification of preformed antifungal compounds in fmit, and the assessment of the 
disease-control potential of plant extracts. 
Development of standard techniques to assess fruit resistance to pathogens. 
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Biocontrol of Diseases 
Conveners: Lise Korsten and Lindy Coates 

THE two main issues dealt with in the biocontrol workshop were the initiation ofbiocontrol 
programs, and commercialisation. 

As regards the former, the importance of selecting the correct isolate and screening 
assays was highlighted, and the inherent problems associated with these techniques were 
discussed. It was suggested that in vitro and in vivo techinques should be run in parallel, 
even though this is laborious and time consuming. 

A few alternative approaches were discussed, such as selective plating techniques and 
evaluating the spectrum of the antagonist activity against other plant pathogens, which 
would make biocontrol products more attractive for commercialisation. 

The use of industrially important microorganisms currently used in the food processing 
industry was also discussed, particularly in the context of postharvest biocontrol 
applications. 

The second aspect highlighted in the workshop was commercialisation, and at what stage 
researchers should hand ovcr to commercial companies. It was suggestcd that researchers 
should pursue biocontrol beyond the semicommercial stages, in order to strengthen their 
negotiating base with commercialising companies. It was also clear that at this stage a 
specialised team should be established, including a fermentation consultant. 

Specifications giving the exact format of the biocontrol agent should be provided before 
scaling-up of fermentation technology. This must be done in order to provide the most 
effective form of the antagonist. 

The importance offollowing an integrated approach was once again highlighted, as were 
problems associated with patenting of biocontrol concepts. The latter is an issue that should 
be addressed by research groups working in the postharvest arena of tropical crops. 

Finally, it was agreed that biocontrol workers should be proactive and establish a 
working group that can promote alternative disease control options, including not only 
bioaugmentation but also natural plant products, physical and environmental 
manipulations, etc., as dealt with in this conference. Such proactive approaches should be 
aimed at dealing realistically with the public perception of pesticides and alternative 
control strategies. 
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Molecular Biology 
Conveners: Colin Brady and Porntip Chaimanee 

A small group of eight discussed the application of molecular techniques to the advantage 
of tropical and subtropical horticulture. 

The range of techniques available was considered. It was noted that sequence databases 
were expanding rapidly, and the expanded infonnation base was reducing the initial cost 
of gene isolation and gene characterisation. The point was made, and not disputed, that 
genetic manipulation for comIllercial release should initially involve modifications of the 
endogenous genes and avoid the introduction of non-plant genes and homologues of the 
endogenous gene from other species. The need to express genes isolated solely on the basis 
of cross species homology, and, after expression, confirnl the function of the gene product 
was noted. 

There was some emphasis on the advantage of working with plant breeders and, where 
possible, working with in-bred lines. 

cIllC commercial interest in enhanced pest resistance was noted, and the expense of 
research on pest resistance, with its need for statistical evaluation, was discussed. 

There was discussion of desirable gene targets with emphasis on those regulating fruit 
colour, sugar-loading, and maturity. 

A call was made for a registration of research interests in the application of molecular 
biology to tropical and subtropical fruits, and of a willingness to discuss cooperative 
approaches. Registered interests are in the following table. The workshop recommended 
that ACJAR or ASEAN seek to expand and maintain this register. 

Activity 

I. Breeding 

2. Tissue culture 

3. Transformation! 
regeneration 

4. Molecular markers 
-RAPD 
. Targetted 

5. Protein isolation 
- Antisera 

- Sequence 

6. Gene isolation 

7. Gene expression 

Detail 

Papaya ripening variants 
Papaya 
Mango 
.) 

.) 

Mango 
Papaya 
Citrus 

Polygalacturonase -1 manoo 
PME r'~ 
Xylanase - papaya 

ACC synthase - papaya 
13-1 ,4-glucanase - papaya 
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QDPI, Hofman 
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MARDI 

MARDI 
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Hawaii, Paull 
CSIRO, Brady 

Thailand, Porntip 
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Hawaii, Paull 
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Trade and Marketing 
Conveners: David Minnis and Godfrcy Luhulwa 

Marketing of Tropical Fruits 

The market prospccts for tropical fruits in A~ia, Europc, and Japan wcrc analysed in somc 
detail. 

In the short tenn, legislativc changes in thc EEe havc implications for Asian countrics 
supplying thc Europcan markct. They retlect concerns about chcmicals, consumer safety, 
and the cnvironmcnt that will, in the longcr ternl, emerge morc strongly in Asia. 

Key issucs subsequcntly raiscd during the workshop wcrc: 

1. World is opcrating in ncw cra of frcc tradc and opportunitics arc constantly changing. 

2. Lack of markct rcscarch in tropical fruits increascs the risks of ncw vcnturcs involving 
new crops. 

3. R&D and tcchnology transfcr must be industry driven. At present there is a perception 
that it is rcscarchcrs driving research. 

4. Lack of funds for R&D was highlighted as an impedimcnt. This is despitc the fact that 
various govcrnments in thc rcgion arc making claims that cxports arc crucial for thc 
development of their country. 

5. There is technology available that is not bcing uscd bccausc industry is unawarc of it, 
or is unable to commercially adapt it. The tcchnology transfcr proccss needs to be 
strengthcncd. 

6. Industry nccds a vision for thc future. It nccds to kecp setting ncw goals, with R&D 
supporting thc vision. 

Threats to Expanding Trade 

I. Thc market share commandcd by tropical fruits currcntly cxportcd by various countric~ 
in Asia is at risk from South American competition. 

2. Inferior and inadcquatc postharvcst handling proccdurcs arc a constraint to cxpansion 
of trade. 

Advanced postharvcst tcchnology is cmployed in South Amcrica, oftcn directly 
transposed and adoptcd from the USA. If ASEAN countries arc to compete with South 
Amcrican countries in the future thcy will nced to havc cquivalent levcls of postharvest 
tcchnology. 

3. Lack of markets in Asia due to limitcd acccss. 

4. Improvcd sca frcight tcchnology is nccdcd for pcrishable products such as tropical 
fruits. Without this technology cxport volume is restrictcd to air frcight or short 
voyagcs. 
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Recommendations 

I. That a multi-sectoral approach to R&D be adopted, so that research agencies together 
with the private sector are involved in jointly funded studies. 

2. That a multidisciplinary approach to tropical fruits R&D be adopted. 

3. That the commodity focus of R&D be on high value fruit and the marketing focus be on 
sea movement of tropical fruits. 

4. That work be initiated to develop generic disinfestation procedures to meet the 
requirements of major fruit-importing countries. 

5. That a mechanism for continuing and enhanced exchange of infornlation on technical 
issues and market development be established. 

6. That sustainability in R&D work be a matter of concern in developing countries. If 
trends in other countries are mirrored in Asia, the amount of government funds for 
horticultural research will decline. To offset this decline, the private sector will need to 
be financially involved and mechanisms for such involvement need to be developed. 

485 



Education and Training 
Conveners: Alfred Ihekoronye and Colin Bunt 

THE overall objective of this workshop was to identify means by which practical 
infonnation on postharvest handling of tropical fruits could be disseminated more 
effectively to growers and packers. 

A specific aim was to propose structural modules for training fruit growers and handlers 
in methods of handling fruit that will minimise quality losses. 

Identification of Need 

Dissemination of practical infom1ation is a challenge to the scientific community. There 
exists a wide range of infonnation on various aspects of postharvest handling of many 
tropical fruits in the scientific literature but getting this infonnation across, in language that 
is understandable to fruit growers, handlers, and traders is a task-specific problem. A 
mechanism is needed for doing this, perhaps through the establishment of linkages and 
networks among various countries. Participants in this workshop could act as primary 
vehicles for the implementation of such linkages. 

Codes of Practice 

Having identified the need for training and education for growers and postharvest fruit 
handlers, the next task was to detemline the codes of practice needed in this area. Using the 
mango fruit as an example, a code of practice for its handling would need to cover: 

picking 
transportation from the orchard 
treatment and classification 
storage 
transportation to the market place. 

Education and training would have to address issues on proper procedures that would 
minimise reduction in quality of the fruit at each link of the harvest-postharvest chain. To 
achieve this, training/education modules should comprise basic pamphlets, leaflets, and 
videos in simple language for the trainees. 

Recommendation 

It is recommended that a structural module for education and training of tropical fruit 
growers, handlers, and traders be implemented. Such a structure, when in place, will train 
tropical fruit producers on appropriate methods of handling their produce in order to 
minimise quality losses. 
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Research Network on Tropical Fruit Trees in Asia 
Convener: Nazmul Haq 

DR Nazmul Haq from Southampton University, U.K. presented for consideration by 
we,rkshop participants details of an ambitious scheme to establish a comprchensivc 
nctwork covcring all of Asia. The overall objective is to act as an umbrella framework for 
coordination of R&D activities in gcnctic resources, production, postharvest handling and 
processing, and socioeconomic and marketing aspects of promising tropical fruit trces in 
Asia. Initial support has been received from the Commonwealth Science Council and thc 
International Ccntre for Unrccogniscd Crops. Bangladesh, India, Pakistan, Malaysia, and 
Sri Lanka had. Dr Haq said, cxprcssed interest in the schemc. 

Workshop participants wcrc gcnerally supportive but wondered wherc funding would 
corne from and how the cffort nceded would be distributcd among network participants. 
One delegatc pointed out that there was no extension eomponcnt in thc plan, a scrious 
omission. All agrccd to fill in and return to Dr Haq as soon as possible an ICUC-IBPGR 
Questionnairc on Tropical Fruits. 

4S7 



Closing Remarks 

IT is a custom in Chiang Mai to set water containers beside the road so that travellers Tllay 
refresh themselves. Since prehistoric times, fruits have also been wayside refreshers, 
plucked to be enjoyed along the way. As a consequence, the fruits themselves have been 
dispersed. The mango accompanied the spread of Buddhism throughout Asia, and later 
travelled further, with Indian, Arab, and European traders and adventurers. 

Five hundred years ago, the determination and faith of Christopher Columbus in his 
journey to the Americas led to the flow of plants of commerce in trade from America to 
Europe and Asia. Where would Thai cuisine be without chilli and papaya, both originating 
in the Americas? Later there came pineapple, passionfruit, and avocado. In exchange, the 
fabled golden fruits - citrus, banana, and mango - were introduced into Europe, North 
America, and Africa. 

There were yet other jewels: the durian, mangosteen, lychee, longan, and rambutan -
the orphans - remained as seasonal pleasures for locals and intrepid travellers. 

Legend says that, in centuries past, couriers raced across China to deliver fresh Iychees 
to the Emperor. In the 19th century, Queen Victoria of England offered a prize to anyone 
who could deliver to her a fresh mangosteen. No-one claimed the prize. Nowadays, fresh 
tropical fruits, including mangosteen, can be transported by air around the world. 

We have spent the last few days accepting the hospitality of Chiang Mai. We have 
enjoyed the fruits of research on tropical fruit - including the orphans, and the wisdom 
gained in their production, handling, and marketing. The time has COTlle to return to our 
homes with new knowledge, contacts, and inspiration. 

ll1e success of this conference is due to the suppOli of our sponsors, to the efforts of 
many staff and students of Chiang Mai University who attended to local anangements, to 
help from many others in other agencies and, last but not least, to the paper presenters and 
participants who ensured a stimulating and enjoyable colloquium. 

We thank you all. 
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Mr Cameron George. George and Courtier Pty Ltd. Cm Fison Ave and Holt St. Eagle Farm Qld 4009 
Mr Ed Highley. ACIAR. GPO Box 1571. Canocrra. ACT 260 I [Fax: 61 62962256] 
Dr David Hilton. Faculty of Engineering and Surveying. Ilmvcrsity of Southern Queensland, P.O. 

Darling Heights Qld 4350 
Dr Peter Hofman, Horticulture Postharvest Group. Queensland Department of Primary Industries. 19 

Hercules Street, Hamilton Qld 4007 
Dr Greg Johnson, CSIRO Division of Horticulture, 306 Carmody Road, St Lucia Qld 4067 [Fax: 61 7 

371 3946] 
Dr Daryl Joyce. CS IRO Division of Horticulture. 306 Carmody Road. St Lucia Qld 4067 [Fax: 61 7 371 

3946J 
Dr Clem Kuek, Faculty 01 Business and Technology, University ill' Western Sydney -Macarthur. P.O. 

Box 555. Campbelltown NSW 2560 [Fax 61 46266683] 
Dr Godfrey Lubulwa, ACIAR. GPO Box 1571, Canherra ACT 260 I [Fax: 61 6 257 3051 J 
Mr Jim Lyne. Lyne Harvesting, Mail Service, 264 801llla Road, Bundaherg Qld 4670 [Fax 61 71 55 

1303] 
Mr Wally Lyne. Lyne Harvesting. Mail Soviet.'. 264 Bonna Road. BlIndaherg Qld 4670 [Fax 61 71 55 

1303] 
Mrs Jean W. Lyne. LYl1c Harvt.'sting, Mail Service, 264 Bonna Road. BlIndaherg Qld 4670 [Fax 61 71 

55 1303J 
Ms Sarina Lyne, Lyne Harvesting. Mail Service, 264 Bonna Road, Bundaherg Qld 4670 [Fax 61 71 55 

1303J 
Mr David Mayne, CSIRO Division of Horticulture, 306 Carmody Road. St Lucia Qld 4067 [Fax: 61 7 

377 0272] 
Miss Margaret MiIgate. Queensland Fruit and Vegetable Growers. P.O. Box 19. Brisbane Markets Qld 

4106 [Fax: 617213 243g] 
Mr David Minnis. Chairman. Horticultural Research ami Development Association, ANTICO 

International, P.O. Box 2g4. World Trade Centre, Melbourne Vic 3005 [Fax: 61 3387 4537J 
Dr Jane Paton. Department of Food Science and Technology. University of New South Wales, P.O. Box 

I, Kensington NSW 2033 [Fax: 6123136646] 
Dr George Rothschild, ACIAR, GPO Box 1571. CanbclTa ACT 2601 [Fax: 61 62573051] 
Mr Alan Seberry. NSW Agriculture Postharvest Group. Horticultural Research and Advisory Station. 

P.O. Box 581. Gosford NSW 2250 [Fax: (>1 43 48 1910] 
Mr Uouglas Staples. Staples Lind & Co., Brishane Markets. Sherwood Road, Rocklea Qld 4106 [Fax: 61 

71,796988] 
Mr S. Vijaysegaran. c/~ Dr R.A.1. Drew. Entomology Branch. Queensland Department or Primary 

Industries. Meiers Road. Indooroopilly Qld 4068 [Fax: 6173710766] 
Mr Surachat Vuthapanich. Horticulture Section, Thc University of Queensland. Gatton College. Lawes 

Qld 4343 [Fax: 61 7460 14551 
Dr Wee-Chong Wong. Unice! Pty Ltd [Fax: 61737892721 
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Dr Chris Yuen, Department of Food Science and Technology, University of New South Wales, P.O. Box 
I, Kensington NSW 2033 [Fax: 61 2 313 6646] 

China 

Mr Bing Quan Chen, Jiangmen Animal and Plant Quarantine Service. No 158 Hui Long Li Shui Nan 
Road. Jiangmen, Guangdong 529051 [Fax 86750369323] 

Miss Xiadong LL Fruit and Vegetable Training Centre, No. 33 Fuchenglu, Beijing 100037 [Fax 86 I 842 
4256] 

Mr Shurong Liu. Fruit and Vegetable Training Centre, No .. B Fuchenglu, Beijing 100037 [Fax 86 I 842 
4256] 

France 

Mr M.Reynes, CIRAD~FLHOR, BP 5035, Montpellier 34032 [Fax 33 67 617 147] 

Germany 

Dr Klaus Richter, Institute of Tropical Agriculturc, Leipzig University, Fichtestrasse 28, D-7030 Leipzig 
[Fax 49 341 31 3090] 

India 

Dr Hari Babu Kadiyala, Indian Institute of Horticultural Research, 328 Reservoir Road. Tirupathi, 
Andhra Pradesh 51750 I 

Indonesia 

Dr M.S. Mahendra. Counterpart Agriculture, IAEUP Field Office. P.O. Box 704. Denpasar. Bali [Fax 
62 361 36890] 

Mr Djohan Narpati, Pt Ojasula Wangi. 99 JI Garuda. Jakarta 10610 [Fax 62 214244173] 
Mr P.S. Siswoputranto, Chamhcr of Commerce & Industry, Ocpartment of Agriculture. JI Metro Alam 

V-52. Pond ok Indah, Jakarta 12310 [Fax 62 21 3106098] 
1\1rs L. Laksmi D. Siswoputranto. Chamber of Commerce & Industry. Department of Agriculture, Jalan 

Metro Alam V-52. Pondok Indah. Jakarta 12310 [Fax 62 21 310 6098 J 

Dr llardjo Suhardjo, Malang Horticulturc Rcsearch Station. JI Karangplosc Km 4. P.O. Box 188. 
Malang. East Java [Fax: 62341 93047J 

Mr Gocswono Supardi. General Manager, PT Galasari Gunungswadaya, P.O. Box lISY Sidayu Gresik, 
Jawa Timur 

Mr D. Sutardi, Rubber Research Institute, Getas RC, Getas P.O. Box 4. Salatiga 50702. Central Java 
[Fax: 62 298 81475] 

Dr Wuri Wuryani. Indonesian Institute of Sciences, Puslitbang Kimia Terapan ~ LIP!. Kawasan 
PUSPIPTEK. Serpong 153 10 [Fax 62 21 7560549] 

Mrs Malang Yuniarti. Horticulture Research Station, JI Karangplose Kill 4, P.O. Box 18S. 'v1alang. East 
Java [Fax 62 341 93047 J 

Israel 

Professor Shim~hon Ren-Yehoshua. Fresh Produce, Agricultural Research Organisation. The Volcani 
Center, P.O. Box 6. Bct Dagan 50250 [Fax 972 3 960 4428) 

Dr Aliza BenzionLlnSlilUte for Applied Research, Ben-Gurian linivt'l"sity of The Negev. P.O. Box 1025. 
Beer Sheva 841 10 [Fax 972 57 271612] 

Dr Amos Blumenfeld, Department of Fruit Trees. Agricultural Research Organisation, The Volcani 
Center, Bet Dagan 50250 [Fax 972 3 9669583] 

Mr Ram Golan. Quality Coordinator, Arava R&D Sapir Center, MP Arava [Fax 972 57 581235} 
Professor Yosef Mizrahi, The Institute for Applied Research. Ben-Gurion University of The Negev. Beer 

Sheva 84110 [Fax 972 57 27 1612} 
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Italy 

Professor Gennaro Giametta, Via G, Murat, 10470123 Bari [Fax 39 80523 1682] 

Japan 

Dr Takayoshi Akinaka, College of Agriculture, University of the Ryukyus, I Senbaru Nishihara, 
Okinawa 903-0 I [Fax 81 98 895 2864] 

Professor Hirotoshi Kitakawa, Faculty of Agriculture, Kagawa University, Miki-Cho, Kagawa-Ken 
761-07 [Fax 81 878 98 7295] 

Mr Yoshihide Kouno, FANTEC Institute, 630 Sasagase Hamamatsu, Shizuoka 435 [Fax 81 53 421 
7202] 

Dr Hiromu Maeda, FANTEC Institute, 630 Sasagase Hamamatsu, Shizuoka 435 [Fax 81534217202] 
Ms Matsunaka Namiko, 4-1-1 Kakazu Ginowan, Okinawa 

Kenya 

Professor Jasper K. Imungi, Department of Food Technology & Nutrition, Faculty of Agriculture, 
University of Nairobi, P.O. Box 29053, Kabete [Fax 254 2 63 0172] 

Laos 

Dr Nhot Phachomphonh, Director, Hin Heup Research Station, Ministry of Agriculture and Forestry, 
Vientian 

Malaysia 

Mr Mohamad Bin Osman, Director, Fruit Research Division, MARDI, Serdang, Selangor 
Dr Russly Abdul Rahman, Department of Food Technology, Universiti Pertanian Malaysia, 43400 

UPM, Serdang [Fax 603 948 5970] 
Mr Mohamad Abdul-Karim, Department of Food Science, Universiti Pertanian Malaysia. 43400 UPM, 

Serdang [Fax 60 3 948 5970] 
Dr Zainal Abidin B. Mohamed, MARDI, P.O. Box 1230 I, 50774 Kuala Lumpur [Fax 60 3 942 6434] 
Ms Abesah Ali, Pusat Pertanian Negcri Pulau Gadong, 75200 Pulau Gadong, Melaka [Fax 60 6 22 

3458] 
Mr Jamil bin Ahmad. MARDI, P.O. Box 1230 1,50774 Kuala Lumpur [Fax 60 39426434] 
Mr Chong Ho Gan, Perlis Plantations Berhad, P.O. Box 40,01700 Kangar, Perlis [Fax 6049382211] 
Dr Nathan Ganapathi, ASEAN Planti, Post Bag 209, UPM Post 43400, Serdang, Selangor 
Dr Abdullah Hassan, Food Technology Division, MARDI, GPO Box 1230 1.50774 Kuala Lumpur [Fax 

60 3 948 3664] 
Mr Thomas Lee Kok Cho, Agricultural Resource Centre, P.O. Box 2078, Miri 98008, Sarawak [Fax 60 

85412097] 
Mr Marsahid Hj. Maarof, Federal Agricultural Marketing Authority, Tingkat 5-8, Bangunan Kuwasa, 

Jalan Raja Laut, 50350 Kuala Lumpur [Fax 603 291 0494] 
Mr Nordin Marmat, Quarantine Department, Department of Agriculture, Jalan Gallagher. 50624 Kuala 

Lumpur 
Assoc. Professor Suhaiia Mohamed, Faculty of Food Science and Biotechnology, Universili Pertanian 

Malaysia, 43400 UPM, Serdang, Selangor [Fax 6039485970] 
Mr Dhiauddin Mohd Nour, MARDI. P.O. Box 12301, Kuala Lumpur 50774 [Fax 60 3 948 3664] 
Mr Moong Ba, Federal Agricultural Marketing Authority, Tingkat 5-8. Bangunan Kuwasa, Jalan Raja 

Laut, 50350 Kuala Lumpur [Fax 60 3 291 0494] 
Dr Sepiah Muid, Basic Research Division, MARDI, P.O. Box 12301. 50774 Kuala Lumpur [Fax 60 3 

9483664] 
Mr Lee Tiong Ong. Perlis Plantations Berhad, P.O. Box 40,01700 Kangar, Perlis [Fax 604938 2211 J 
Dr Aziah Osman, Department of Food Science, Universiti Pertanian Malaysia, 43400 UPM, Serdang, 

Selangor [Fax 60 3 948 5970J 
Ms Cheng Imm Phang, c/- Commodity Development Branch, Department of Agriculture. Jln Sultan 

Salahuddin. Kuala Lumpur 50632 [Fax 603 291 3758] 
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Mr Khaliludin Ramly, ASEAN, Food Handling Bureau, Level 3, G 14 & GIS Damansara Town Centre, 
50490 Kuala Lumpur [Fax 60 3 255 2787J 

Dr Mohd M. Sallch, Fruit Research Division, MARDI, P.O. Box 12301. Kuala Lumpur 50774 [Fax 60 
39483664] 

Mr Awang Sallih, Rural Development Corporation. Kompleks Ibu Pejabat KPD 9 km, Jalan Tuaran. Beg 
Berkunci 8688998, Kota Kinabalu. Sabah [Fax 60 8842604] 

Ms Norma Mohd Sallch, Federal Agricultural Marketing Authority. Tingkat 5-8. Bangunan Kuwasa. 
lalan Raja Laut. 50350 Kuala Lumpur [Fax 60 3 291 0494] 

Mr Mohd Nuri Sam Abdul LatifT. Syarikat Kamarist No. 85 lalan Setiakasih. Bukit Damansara, Kuala 
Lumpur 50490 

Mr Esa Sulaiman. Agriculture Officer. Commodity Development Branch. Department of Agriculture, 
23000 Dungun. Terengganu [Fax 60963 SIll] 

Mr Swee Kcng Tan, Gatha Agriculture Sdn Bhd, First Floor Lobby A Wisma Segar. lalan Brickfields, 
50470 Kuala Lumpur [Fax 60 3 274 1181] 

Ms Rohani Md Yon. Food Technology Research Centre, MARDI. P.O. Box 1230 I. Kuala Lumpur 50774 
[Fax 60 39422906] 

Mexico 

Mr Juan G. Cruz-Castillo. c/- Department of Plant Science. Massey University. Palmerston North [Fax 
6463505606] 

New Caledonia 

Mr Alain Haury. Direction du Developpement Rural. BP 2386. Noumea [Fax 687 27 0577] 

Pakistan 

Dr Wasim A. Farooqi. Nuclear Institute for Agriculture and Biology. Jhang Road, P.O. Box 128. 
Faisalabad [Fax 92 411 61 9724] 

Papua New Guinea 

Dr Alfred Ihekoronye, Food Technology Program. Department of Applied Sciences. PNG University of 
Technology, Private Mail Bag, Lae [Fax 675 45 7240] 

Mr Merlly M. Kuruma. Dcpartment of Agriculture and Livestock, Highlands Agriculture Experiment 
Station. P.O. Box 384. Kainantu [Fax 675 77 3516] 

Mr Ian Mopafi. P.O. Box 174. Goroka EHP. Goroka 
Mr Levi B. To Viliran. Department of East New Britain. Division of Primary Industry, c/- DPI, P.O. Box 

440. Rabaul. ENB Province [Fax 675 92 1879] 

The Philippines 

Dr Antonio Acedo, Jr. Postharvest Physiology Laboratory. Department of Horticulture Baybay. Leyte 
6521-A [Fax 63 2 58 8692] 

Mr Juan C. Acosta, JCA Manolo Fortich, Bukidnon 
Ms Josephine U. Agravante. Faculty Village, University of the Philippines at Los Banos. College, 

Laguna 
Miss Leonisa Artes. Postharvest Horticulture Training and Research Center. University of the Philippines 

at Los Banos. College. Laguna 4031 [Fax 63 94 3259[ 
Mr Ricardo A.Bartolome. Agribusiness System Assistance Program (ASAP). 3rd Floor, Zeta Building 

II. 191 Sulcado Street. Legaspi Village. Makati. Metro Manila [Fax 63 2972543] 
Mr Rolando G. Bugayong. Crop Protection Department. Bayer Philippines Inc .. 3rd Floor. Equitable 

Bank. Ortigas Ave. Corner Roosevelt Street. San Juan. Metro Manila [Fax 63 2721 9101] 
Mr Jaime Chua, Cebu Legacy Marketing Corporation. Pilit Cabangcalan Mandaue. Cebu City 
Mr Romulo U. Cruz. Agrihusiness System Assistance Program (ASAP). 3rd Floor. Zeta Building II, 191 

Sulcado Street. Legaspi Village. Makati, Metro Manila [Fax 63 2972543] 
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Mr Pcdro Durano Y. Dagatan. DACEBLI TradtTs & Exporters Corp .. Madrazo fruit Ccnter. Davao City 
[fax 63 il2 75969] 

Mr Amalia Datukan. DepartnlL'l1t of Agriculture. c/- Mr Ricardo Frohmader. Agrihusiness Systelll 
Assistance Program (ASAP). 3rd Floor. Zc'ta Building II. I'll Sulcado Strcct, L<:gaspi Village. Makati. 
Metro Manila 

Mr Rogcr Dayis. NAFC'. c/ Mr Ricardo Frohllladcr. Agribusiness System Assistance Program (ASAP). 
3rd Floor. /A.'ta Building II. 1<)1 Sulcado Street. Legaspi Village. Makati, Metro Manila 

Mr Francisco Dizon. NAFC'. d- Mr Ricardo Fmhmadcr. Agribusiness System AssistanCL' Program 
(ASAP). 3rd Floor. Zeta Building II, 191 Sulcado Street. Legaspi Village. Makatl. Melro Manila 

Ms Susan A. Durano. Durano's Farm. Insular Village I. Lanang. Davao City ]fax 63 ~2 7596<)] 
Mr Ismael A. Elcvazo. Dacon Group of Companies. Dacon Complex. Ecoland Subdivision. Matina 

Davao City ]fax 63 82 (,]816] 
Mr Ricardo Frohmader. Agribusiness System ASSIstance Program (ASAP). 3rd Floor. Zeta Building II. 

191 Suicado Street. lxgaspi Village. Makati. Metro Manila [Fax 63 2 '172543] 
1\1s Salud Geronimo. PCARRP. Los Banos. Laguna 4030 
Mr Jaime M. Goyena, Sr. Multi-purpose Coop Inc., Lamot II. Calauan, Laguna 
Mr Grcgorio L. lIufano, Jr. Hufano Agri-busincss & Management Corporation. 55 Lingsat San 

Fernando. La 1I nion 
Mr Alfonso C. Juanengo. Agribusilll'ss System Assistance Program (ASAP). 3rel Floor, Zeta Building II. 

191 Suicado Street. Legaspi Village. Makati. Metro Manila ]Fax 63 2972543] 
Mr Salvador E. Leopoldo. Dacon (,roup of Companies. Dacon Complex Ecoland Subdivision. Matina, 

Davao City [Fax 63 ~2 63R 16] 
Dr Concepcion C. Lizada. Posth,lrvest Horticulture Training ami Research Center. Univt'fsity of the 

Philippines. College. Laguna [Fax 63 2 ~ 1705981 
Mr Benito Mesina, Mesina farill. Bric"wood Building. Km 7 Lanang. Davan City 
Mrs .Julieta Ophulencia. Nati<lllal Agricultllf;11 fishery Council. Elliplical Road. Dilim<ln. QuwlOn City 
Mr Bihano M. Marilag Ramos. Development Corporation Inc .. Brgy. Talangca. Sta. \1aria. Laguna 
Mr Benjamin Roy. Dole TropiFrcsh. P.O. Box 1541. MCPO 1255 Makati. Metro I'vlanila iFax I 415 nlX 

R687j 
Mr Vivencio G. Saludo. Agribusiness System Assistance Program (ASAP). 3n1 FlooL Zeta Building II. 

191 Suicado Street. Legaspi Village. Makati. Metro Manila ]Fax 63 2 97 2543] 
Mr Ernesto TO<jucro. c/- Mr Ricardo Frohmader. Agribusiness SySh'111 Assistance Program (ASAP). 3rd 

Floor. Zeta Building II. 191 Sulcado Street. Legaspi Village. Makati. Metro Manila 
Mr Lcopolao TIllison. EI Coco Mfg and Training Corp. (Phi I foopeJ<.), 17 Victoria An', New l\1anila. 

Quezon City 
Mr Roydl'n B. Tungol. Agrihusiness System Assistance Program (ASAP). 3rd Floor. Zeta Building II. 

191 Suicado Street. Legaspi Village. Makati. Metro Manila (Fax 63 2 '17 2543j 
Ms Irene L. Villapando. Agricultural Marketing Information System (AGMARIS). 9th Floor. Ben-Lor 

Building. 111-14 Quezon Avenuc. Quezon City (Fax 63 2 'i6 1-1966] 
Mr Carlos Yusepeng. Sun Bcam Oil Processor InL'., National Hi-way, General Santos City 

Singapore 

Dr Ka)'c Crippen. Department of Marketing. National University of Singapore. 10 Kent Ridge Crescent. 
05 II [Fax 6'; 7795<)41] 

South Africa 

Dr Lise Korstrn. Dept Microbiology and Plant Pathology. lllllVl'rsily of Pretoria. Pretoria 0002 (Fax 27 
12-'42271-'] 

Dr Lindsey .\1ilne. Mercilsky Technological SlTvicl's. Westl'alia Estate. P.O. Box 14, Duivciskloof. 
Transvaal 0835 (Fax 27 I 52J 9276 ] 

Sri Lanka 

Professor NimaI Adikaram. Departll1cnt of Botany. Univcrsity of Prradeniya. Pcradeniya [Fax 94 X 
32343] 

Mr Saratl! W. Alahakoon. Managing Director. Country Style Foods Ltd. 201 St Anthony's Road. 
Kirimctiyagara. Kadawata [Fax '14 I 440950j 
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Ms Piyananda Dissanayalee, Agricultural Manager, Fruit Project, Ceylon Tobacco Company Ltd, P.O. 
Box 18, Colombo [Fax 94 I 440058] 

Mr Martin West. MARD Project Pimburettewa via Pol\inaruwa [Fax 94 27 2174J 
Dr Shanthi Wilson Wijeratnam, Post-Harvest Technology Unit. Ceylon Institute of Scientific and 

Industrial Research, P.O. Box 787, 363 Bauddhaloka Mawatha, Colombo 7 IFax 94 I 6865671 

Thailand 

Miss Duangporn Amutiratana, Horticulture Research Institute, Pic hit Horticulture Research Center, 
Muang, Pichit 66000 

Dr Kittichai Banjong, Department of Agro-Industry, King Mongkut's Institute of Technology, 
Ladkrabang, Bangkok 10520 IFax 66 2 3269979] 

Mr Emmauuel Bole, CIRAD, Deicgation Bangkok, c/o Franco PacifIc, Rth Floor, Mahatun PlaIa, R88/88 
Plol'nchit Road. Bangkok IOJ30 IFax 66 2 253 68411 

Mr Udom Booncharoen, Fruits and Vegetables Quality Control for Export Center. Chiang Mai 50002 
Mr Piyawat Boon-Long, Institutl' for Scil'nce and Technology Research and Development, Chiang Mai 

University, Chiang Mai 50002 IFax 66 5321 OJ20] 
Miss Chawcewan Boonroung. Pranakronsriayutthaya Huntra Campus, 60/36 Tumbon Huntra, 

Pranakronsriayutthaya,Ayutthaya 13000 [Fax 66 35 24265 j 
Mr Danai Boonyakiat. Faculty of Agriculture, Chiang Mai University, Chiang Mai 50002 
Mr William Bourne, 16 Moo 8 Sankampaeng, Chiang Mai 50130 IFax 66 53 33 10411 
Mrs Wantana Buasup, Department of Agricultural Extension, Paholyothin Road Chatuchak, Bangkok 

10900 IFax 66 2 579 01631 
Dr Porntip Chaimance, Faculty of Science, Silpakorn University, Nakorn Pathom 73000 IFax 66.1425 

5820J 
Mr Pcerasak Chaiprasart. Kasetsart University Kamphaengsaen, Kasetsart University, Nakorn Pathom 

73140 
Dr Piya Chalermglin, Thailand Institute of Scientific and Technological Research, 196 Phahonycthin 

Road, Ladyao, Chatuchak, Bangkok 10900 [Fax 66 2 561 4771 J 
Mr Nopparat Chanchai, Faculty of Agro-industry, Chiang Mai University, Chiang Mai 5002 
Ms Arawan Chanpinij, EAC Export Corporation (Thailand) Ltd, 1168/92-109 Lumpini Tower. Rallla IV 

Road, ThungmahanlL'k, Sathofl], Bangkok 10120 [Fax 66 2 2'1',7 4628] 
Dr Sanguansri Charoenrein, Department of Agricultural Industry, Faculty of Agricultural Business, 

Maejo Institute of Agricultural Technology, Chiang Mai 50290 [Fax 66 534988611 
Ms Chansuda ChongsawaL Faculty of Agro-industry, Chiang Mai University, Chiang Mai 5002 
Mr Alberto Dc la Paz, c/o Population and Community Department. Asoc R, Sukhumvit 12 
Mrs Wallapa Dhirabhava, Plant Pathology and Microhiology Division, Department of Agriculture. 

Bangkok I09(X) 
Ms SlIpatra Dolsopon, Chiang Rai Horticultural Research Center, Chiang Rai 57000 
Mr Natapong Dumrongpavasap, Ni-Tcc Co. Ltd, 25/48 Suanluang Pravet. Bangkok 
Mr Udom Farungsang, Department of Plant Pathology, Faculty of Agricu Iture, Kalllphacngsal'n 

Campus, Kasetsart University, Nakorn Pathom 7-" 140 [Fax 66 .14 -"5 1-"92] 
Mrs Nuanwan Farungsang, Central Lab and Greenhouse Complex. Kamphaengsaen Campus. Kasets«n 

University, Nakorn Pathom 73140 IFax 66 34 35 1392] 
Mr Sompoch Gomolmance, Institute for Science and Technology, Research and Dt'veloplllenL Chiang 

Mai University, Chiang Mai 5{)(X)2 [Fax 66 532227761 
Mrs Ratiporn Harucnkit, KMITL, Ladkrabang. Charongkrung Road, Bangkok 10520 
Ms Methinee H. Charern, Faculty of Agro-Industry, ChIang Mai University, Chiang Mai 5002 
Mrs Rachada Intarakumheng, Agricultural Rl'gulatory Division, Department of Agriculture, 

Chatuchak, Bangkok 10900 I Fax 66 2 579 3576] 
Dr Montree Issarakraisila, Surat Thani Horticulture Rcsl'arch Centre. Department of Agriculturl'. P.O. 

Box 53, Surat Thani 840{)() IFax 66 77 21-\ 69:1-"] 
Mr NopadolMaejo Jarassamrit, Institute of Agricultural Technology, 63 Chiang Mai-.prao Road, 

Sansai, Chiang Mai 50290 
Mr Bundit Jarimopas, r\ational Agricultural MachinL'fj Ccnl<'r. Kasetsart University, Kamphacngsacn. 

Nakorn Pathom 73140 
Mr Somsak Jayasilpin. Horticulturl' Research Institute, Bangkhell, Bangkok 109{)() IFax 66 2 561 

4667J 
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Mr Siriporn Kaewsllriya, Department of Food Science and Technolugy, Agricultural Research and 
Training Center, P.O. Box 89, A. Muang, Lampang 52000 [Fax 66 54 21 8570[ 

Ms Thitikarn Kalmphaslltra, Farm Mechanisation Group, Department of Agricultural Extension, 
Bangkok 10900 

Mr Sirichai Kanlayanarat, Department of Chemical Engineering, King Mongkut's Institute of 
Technology, Thonburi, Ratburana, Bangkok 10140 

Ms Yllpin Kasinkasaempong, Chum phon Horticultural Research Centre, Sawi 86130 [Fax 66 77 50 
2589] 

Dr SaichoI Ketsa, Department of Horticulture, Faculty of Agriculture, Kasetsart University, Bangkhen, 
Bangkok 10900 [Fax 6625796152] 

Ms Sallworat Khunyotyeng, Department of Plant Pathology, Faculty of Agriculture, Chiang Mai 
University, Chiang Mai 50002 

Mrs Dares Kittiyopas, Engineer, Farm Mechanisation Group, Department of Agricultural Extension, 
Bangkok 10900 

Mr Surachart KIadniam, Rajamankala Institute of Technology, Chiang Mai Campus, Hauykean Road, 
Chiang Mai 50002 

Ms Tipawan Klaihanmai. Rajamankala Institute of Technology, Chiang Mai Campus, Hauykean Road, 
Chiang Mai 50002 

Mr Sllrachart KooariyakliL Chiang Rai Horticultural Rcsearch Center. Muang District, Chiang Rai 
Province 57000 [Fax 66 53 714 102J] 

Dr Suraphong Kosiyachinda, Department of Horticulture, Kasetsart University, Bangkok, 10903 
Ms Sura porn Kownarumitr, Chumphon Horticultural Research Centre, Sawi 86130 [Fax 66 77 50 

2589] 
Ms Montip Krachangvej, Agri-Business Promotion Division, Department of Agricultural Extension, 

Bangkok 10900 
Mrs Wilawan Kllmpuan, Institute of Science and Technology Research and Development, Chiang Mai 

University, Chiang Mai 50002 
Mr Pratcep Kunasol, Horticulture Research Institute, Department of Agriculture, Chatuchak, Bangkok 

10900 [Fax 662561 4667] 
Miss Kvanta Kwangvanshiratada, Agriculture Chemistry Division, Department of Agriculture, 

Chatuchak, Bangkok 10900 [Fax 662 561 5034] 
Mr Sanh La-Ongsri, Maejo Institute of Agricultural Technology. 6.1 Chiang Mai-Prao Road, Sansai, 

Chiang Mai 50290 
Ms Srisangwan Laywislldklll, Horticulture Department, Kasetsart University, Bangkok 10900 
Miss Ninlawan Lccllngcllisaticn, Horticultural Research Institute, Department of Agriculture, 

Bangkhen, Bangkok 10900 [Fax 66 2 561 4667] 
Miss Sujitra Lcrtpruk, Macjo Institute of Agricultural Technology, Sansai, Chiang Mai 50290 [Fax 66 

53498151] 
Miss Arllnya Limhanyen, Faculty of Agricultural Technology, King Mongkut's Institute of Technology, 

Ladkrabang, Bangkok 10520 
Dr Yuvadee Manakasem, School of Crop Production Technology, Institute of Agricultural Technology, 

Suranaree University of Technology, Nakhon Ratchasima 30000 [Fax 6644256376] 
Mr Kriang-krai Mekvanich, Head, Postharvest Technology Application Section, Farm Mechanization 

Group, Room 105,2143/1 Phaholyotin Road, Chatuchak, Bangkok 10900 
Mr Clive Murray, PSF Equipment (Thailand) Co. Ltd, 312!30 Ruam Chitr Townhouse, Sukhumvit Soi 

22, Bangkok [Fax 66 2 259 5189] 
Mr Sakmontri Nachaiwiang, Department of Plant Pathology, Faculty of Agriculture, Chiang Mai 

University, Chiang Mai 50002 
Mrs Peyanoot Naka, Chumphon Horticultural Research Centre, Sawi 86130 [Fax 6677 50 2589] 
Dr Sonthat NanthachaL Chief of Postharvest Group, Horticulture Research Institute, Department of 

Agriculture, BangKoK 10900 
Mr Woatthichai Narkrllgsa, Department of Agro-Industry, Faculty of Agricultural Technology, King 

Mongkut's Institute of Technology, Ladkrabang, Bangkok 10520 [Fax: 662326 9979J 
Mr Sompoch Noichinda, King Mongkut's Institute of Technology, 1518 Piboonsongkram Road, 
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