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ERRATA
 

Page 8. Add to first list:
 

9. 	Assisting the Royal Northern Project in technical design of
 
packaging for fresh vegetables.
 

Page 8. Add to In-House Project:
 

6. 	Development of package containers for fresh fruit and vegetable
 
exports.
 

7. 	Improving the handling storage of horticultural crops.
 

Page 17. First paragraph should read:
 

TISTR is coordinating a workshop on postharvest technology of 	fruit,
vegetables and root crops some time in late 1982 in Thailand. The 
Tropical Products Tnstitute will send two of its staff to the 
workshop: one on horticultural crop handling/transportation/
 
stpndardardization and one on packaging. TISTR has requested

financial support from PIP or USAID of Baht 50,000 ($US 2500) to help 
cover workshop administration costs.
 

Page 18. Paragraph 8:
 

Change U.S. $10,000 to U.S. $20,000.
 



I. EXECUTIVE SUMMARY & RECOMMENDATIONS
 

Background
 

The Thailand Institute for Scientific and Technological Research (TISTR)
 
requested assistance through AID/Washington under AID/DSAN-CA-0265 for the 
Postharvest Institute for Perishables (PIP), to identify project needs that 
might be supported by USAID or PIP. 

The 	scope of work was outlined in Cables - Bangkok 09416 and 07869:
 

A. 	Formulation of a project proposal for subsequent AID funding in
 
need areas of the food industry.
 

B. 	Establishment of essential facilities for postharvest work in
 
the food handling and distribution system, and laboratory and
 
research designs.
 

C. 	Feasibility, preparation and recommended assistance for
 
organizing a postharvest workshop or seminar in Thailand
 
on food losses.
 

TISTR is a non-profit, state enterprise that conducts research projects in
 
,ood processing, packaging and postharvest losses of perishable food crops.
 
At present, in Thailand, there are no private sector facilities able to fill
 
the food research gap for improving domestic and expanded export marketing.
 

TISTR charges a fee for private sector research or testing requests and plans
 
to increase substantially the sale of services to such firms in the next five
 
years.
 

Fruit and Vegetable Distribution System in Thailand
 

Fruit and vegetable distribution in Thailand follows traditional ways that are 
common in a number of Asian countries. The produce is collected by middlemen 
for the retail or export market or by agents for processors if processing is 
involved. The produce (other than that processed) is then consigned to 
wholesalers in the provinces and in Bangkok; after which wholesalers sell the 
produce to local retailers, exporters or other middlemen in other parts of the 
country for distribution throughout Thailand. 

Bamboo baskets are the normal packaging units for transportation of most 
perishable produce. A basketful is the standard size unit in which most 
produce is sold and distributed.
 

Grading and sorting on a limited scale is done by wholesalks and retailers at
 
the lower end of the distribution chain.
 



Problem Areas and Constraints
 

In conversations with personnel in various government agencies and with
 
private sector food distributors, some constraints surfaced which were within
 
the normal activities of TISTR. Others were outside of TISTR's general scope 
of work, but these constraints nevertheless had an adverse impact on
 
perishable food marketing.
 

Quality of perishable products
 

There are no particular incentives at the present time for producers of most 
crops to market higher quality produce. A basketful of fruit or vegetables is
 
expected to be composed of both the higher and lower qualities, giving an
 
"average" container of produce.
 

Along with the lack of incentives for marketing higher quality produce, the
 
long and sometimes arduous transportation process, with an accompanying lack
 
of refrigeration, causes undetermined but reportedly large losses of
 
perishable crops.
 

Lack of proper storage facijities also is reported to cause considerable
 
losses in crops such as potatoes, onions, garlic, and shallots. Three months
 
is the maximum storage time that can be attained in Thailand for the above
 
crops with present facilities.
 

Export marketing of perishable produce
 

In the export market, lack of quality has caused rejections of some produce

according to the exporters themselves. In reference to perishable exports,
various personnel concerned with food handling or research mentioned the 
following problem areas:
 

Inadequate packaging containers to meet foreign import requirements
 

Complex and misunderstood quarantine regulations in Western markets
 
pertaining to pests and chemical residuals
 

Excessive handling of produce by customs officials prior to air
 
transport
 

Lack of cold storage facilities at the Bangkok airport
 

Lack of standards and proper inspections for major perishable crops
 
for export
 

Lack of proper equipment to strengthen TISTR laboratories doing
 
experimental work on improving postharvest, processing, and
 
packaging for the private sector
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Recommendations
 

Small growers, middlemen and collectors of perishable produce are usually not
 

in an economical position to finance needed interventions to improve the food
 
do not normally have the
distribution system. Wholesalers and exporters 


technical capabilities to conduct these interventions and they do not seem to
 
The ones interviewed
be particularly aware of how they should attain them. 


the technical research capabilities
thought the government should develop 

needed and the private sector would then rely on government assistance. The
 

private sector firms have not objected to paying for these services.
 

an attempt to define appropriate ways to
Recommendations given here represent 

reduce domestic losses, upgrade the quality of perishable crops and initiate
 

could assist the export market. Correlating and
some basic steps which 

upgrading the cababilities of TISTR with the needs of the food industry, both
 

the large and small elements, was a major endeavor of this study.
 

Specific Recommendations:
 

TISTR Sponsored Workshop - September 1982
 

An expert (or experts) well versed in quarantine regulations, including pests
 

and chemical residuals, should attend the TISTR workshop in September. The
 
be able to cover both the U.S. and European regulations
expert(s) should 


pertaining to quarantine regulations.
 

An expert experienced in setting grade standards for tropical fruits and some
 

vegetables should also participate in the TISTR workshop. This person should
 

with government agencies and exporters on quarantine problems 


be able to discuss in detail the criteria and methods to be used in the 

standardization process. 

The above 
workshop. 

consultants 
In addition, 

would be 
they would 

expected to give presentations to the 
remain an additional ten days to confer 

so that these 

areas can be explained in a more detailed and systematic manner.
 

Storage Research Project for Onions, Garlic, and Shallots
 

A short term consultant is required who is experienced in storage of onions,
 

garlic, and shallots under tropical conditions. The consultant would be
 

required to make recommendations on practical and economical storage
 
extend the storage life of these crops. Although
facilities that would 


potatoes are not as important a crop as the ones mentioned above, it would be
 

helpful if the consultant were familiar with potato storage also.
 

A support fund, estimated at $10,000 would be needed for TISTR to conduct
 

relevant, applied research in recommended facilities to complete the project.
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Equipment for TISTR Laboratories
 

The TISTR staff submitted a list of equir.,ent - to be utilized in the three 
sections of packaging, postharvest losses and processing sections of the 
Agricultural Products Development Division of TISTR. The equipment list 
(Appendixes E, F and G) has been given priorities of 1, 2 and 3. Assisting
TISTR in obtaining at least some of this equipment would greatly expand the 
capabilities of this organization to assist the private sector in improving 
the food handling and distribution process.
 

Advisory Board on Applied Research Projects for Perishable Crops
 

This recomnendation entails the formation of an Advisory Board consisting of
 
both private sector and government agencies concerned with postharvest work on
 
perishable food 
Agricultural Pr

crops. 
oducts 

The 
Develo

Governor 
pment Di

of 
vision 

TISTR, 
end

as 
orsed 

well 
the 

as 
re

the 
comm

head 
endation 

of the 
for 

such a board. 

Government Cold Storage Organization (CSO)
 

More detailed work Ehould be conducted to determine how the 32 CSO 
refrigeration vehicles can expand their activities into the transportation of 
other perishable crops in Thailand. Transporting grapes to the Malaysian 
border might be a possibility. (Grapes are presently transferred to 
refrigerated trucks at the border area.) 

The possibility of the CSO becoming involved in iiproving refrigeration
 
facilities at the Bangkok airport for export of perishable crops should also 
be studied. This organization has or is setting up cold storage facilities in
 
several of the provinces. There appears to be a need for similar facilities 
at the Bangkok airport. 
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II. INTRODUCTION
 

USA ID/Thailand has a policy to assist the country in establishing a more 
prominent part of the international market in fresh and processed food 
products produced in Thailand. The procurement of quality and continuity of 

supply of produce by exporters and processors are major problems that reqi'ire 
the help of technical institutions in a number of areas of the marketing 
system.
 

The Thailand Institute for Scientific and Technological Research (TISTR),
 
through USAID/Thailand, requested assistace from the Postharvest Institute for
 
Perishables (PIP) in identifying needs that might be supported by USAID or
 
PIP. TISTR is a nonprofit state enterpriso that conducts research projects in
 
food processing, packaging and postharvest losses of perishable food crops.
 

PIP was established under terms of a long term AID grant to provide assistance
 
in project identification, assessment of perishable postharvest loss causes
 
and problems and to provide the expertise needed for the resolution of
 
specific problems in many areas.
 

This is a report of a short term project identification mission provided by
 
PIP through the assistance of USAID/Thailand.
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III SCOPE OF WORK
 

The scope of work entailed in this project identification mission was as
 

follows (cables - Bangkok 09416 and 07869):
 

A. 	Formulation of a project proposal for subsequent AID funding
 

in need areas of the food industry.
 

B. 	Establishment of essential facilities for postharvest work in
 

the food handling and distribution system, and laboratory and
 

researcn designs.
 

C. 	Feasibility, preparation and recommended assistance for organizing
 

a postharvest workshop or seminar in Thailand on food losses.
 

days in country was set at no more than 20 according to aThe 	 number of work 
limitation established by PIP for each individual country per any one year.
 

Mr. Harvey Neese was sent to Thailand by PIP to assist TISTR in identifying
 

appropriate projects that may fall within the scope of work designated above.
 

IV. TISTR ORGANIZATION 

Description 

TISTR is a nonprofit state enterprise, under the Ministry of Science,
 

Technology and Energy (Figure 1). This organization is financed partially
 

from the Budget Bureau and partially from other governmental agencies as well
 

as 	 the private sector. The latter is in the form of research grants and 

payment for services rendered.
 

TISTR is entrusted principally with the application of research results in a 

number of fields for the economic and social development of the country.
 

Research is done in the fields of industry, energy, agricultural products,
 

housing and construction, general agriculture, the environmental resources and
 

ecology. TISTR 	is also responsible for testing industrial standards, repair
 

of apparatus scientific
and calibration scientific and procurement of 	 and
 
It is staffed with 185 graduates in
technological information and documents. 


32 different disciplines.
 

this report is concerned withThe 	 project identification assignment covered by 
of
the Agricultural Products Development Division, which consists three
 

laboratories:
 

Postharvest Technology
 
Food Technology
 
Packaging Technology
 

such solving 	problems of
The Postharvest Technology Lab conducts research as 


storage and postharvest losses of agricultural products.
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Food Technology focuses on promotion of agro-industry, surveys of suitable
 
agricultural raw materials and development of high quality acceptable food
 
products for commercial application. This includes economic marketing studies
 
with the aim of consolidating economic and social stability.
 

Packaging Technology is responsible for studies, research and consultancy
 
services for the development of packaging containers appropriate to the
 
resources and requirements of hailand. Some facilities are available for the
 
testing of packaging material for efficiency and quality control.
 

TISTR has completed a number of projects for the private sector and is
 
involved in other on-going research projects. These projects which are
 
contractEd by the private sector are listed below.
 

Postnarvest and Food Technology Labs
 

1. 	To study conditions for drying rice noodles. The information
 
is to be used for building a dryer in a noodle factory.
 

2. 	To study conditions for making Chinese medicinal beverage powder.
 

3. 	To develop a process for makinq instant swiftleL uird nest.
 

4. 	To develop precooked food flakes from soybeans, rice -nd bananas
 
for children. The client is seekinc a joint venture from a
 
foreign company to produce the product commercially.
 

5. 	To develop a composite of wheat and tapioca flour for making
 
precooked noodles to reduce the cost of production for a
 
noodle factory.
 

6. 	To develop a snack food from peanuts, and soybeans for an
 
airline.
 

7. 	To develop 3 types of tamarind products for a factory. 
(Installation of equipment for the factory is almost completed. 
The test run of the products will 'iemade soon). 

8. 	 Storage of fresh longans for export. 

9. 	Dessicated coconut testing.
 

Packing Technology Lab 

1. 	The Siam Kraft Paper Co. Ltd.
 
Products: multiwal.l sack kraft, liner board, corrugating
 
medium, corrugated cartons, and others.
 
Testing for: bursting strength, basic weight edge crush,
 
compressive strength, flat cruish of paper and corrugated
 
cartons.
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2. 	Esso Standard Thailand Ltd.
 
Products: petroleum products and specialities
 
Testing 	for: compressive strength, bursting strength,
 
basic weight of corrugated cartons.
 

3. 	Crown Seal Co. Ltd.
 
Products: crown caps, pilfer-proof caps
 
Testing for: Compressive strength of corrugated cartons.
 

4. 	 C.P.C. (Thailand) Ltd. 
Products: food products
 
Testing for: shelf life of food products, water vapor,
 
transmission rate of plastic film, bursting strength
 
and 	 compressive strength of corrugated cartons. 

5. 	Thai Packaging Industry Co. Ltd.
 
Products: corrugated cartons 
Testing for: bursting strength, ring crush and compressive
 
strength of papers and corrugated cartons. 

6. 	 Merck Sharp & Dohme (Thailand) Ltd. 
Products: pharmaceutical products
 
Testing for: bursting strength, cobb test, compressive strength
 
flat crush, moisture content of paper and corrugated cartons,
 
thickness and pinholes of aluminum foil, WVTR & GTR of PVC
 
sheets.
 

7. 	Seriwat Co. Ltd.
 
Products: food products
 
Testing for: identification and WVTR of plastic films.
 

8. 	 V. Sang Thai Paper Factory Co. Ltd. 
Products: corrugated medium, kraft
 
Testing for: combined basic weight, bursting strength
 
of papers. 

In-House Project 

1. Chocolate powder beverage from soybean (similar to Milo, 
Ovaltine)
 

2. 	Coconut flour product research
 

3. 	Papaya product - candy, instant beverage as Tang, pickling
 

or other uses (Photo 1)
 

4. 	King bean cream soup 

5. 	Fruit juice; preservation of fruit and vegetables (on-going
 
project). 
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V. FRUIT AND VEGETABLE DISTRIBUI ON SYSTEM IN THAILAND
 

In order to complete the scope of work for this project, it was necessary to
 
examine how the food distribution system works in Thailand. This overview was
 
then used in conjunction with the capabilities of TISTR to identify problem 
areas and needed interventions to improve research efforts ill the perishable 
handling and distribution system. 

The time allocated for the project identification mission (20 person days) did
 
not allow for more than a cross-section of the various sectors of the food 
delivery system. The time element coupled with the departure of two of the 
three key section heads at TISTR (one became ill; the other went on an 
official trip to Europe) soon after arrival was another unavoidable negative
 
aspect of the investigating period.
 

Below is given a cursory view of the perishable distribution system in the 
country.
 

From Producers to Market
 

Thai production areas of fruits and vegetables, are on the whole, small in 
size, although some fruit growers may have 25-30 rai.* Therefore, mar:keted 
amounts of produce by individual farmers are similarly small and transporting
 
vehicles are required to pick up produce from a number of farmers in order to 
finish a load. Farmers bring their produce in bamboo baskets from remote 
farms to drivable road sides where open-air, non-refrigerated trunks pick it 
up.
 

Bamboo baskets are the common packaging method and produce is usually sold by 
the basketfull. (Photos 2, 3, 4) In its simplest form, produce is collected 
by middlemen at assembly points, and the produce is consigned to wholesalers 
who then sell to retailers, or to exporters depending upon the crop. Figure 2 
shows specifically how potatoes are marketed from the northern provinces to 
other parts of Thailand and exported. Onions, shallots, garlic and even
 
cabbage may follow this same scheme in the marketing process. Grapes, for
 
example, grown close to Bangkok where the wholesalers, exporters and the
 
central market are situated, may have short cuts in the marketing system
 
compared to other perishable crops some distance from these key elements of 
the system. Figure 3 shows the marketing process of longans that are produced
 
in northern provinces.
 

Grading
 

There is no sorting or grading done by producers for most perishables. A
 
basketful of produce is expected to have variations from the highest quality
 
down to the lowest. The practical reasoning behind trading in this manner is
 
that produce from growers is in small amounts and some time has to be used to 
pick it up and transport it to assembly points. Sorting into grades might
 
slow down transactions at every level of the marketing chain. Since grading 
takes time - and perishable crops are transported with no refrigeration 
delays could spoil or lower the quality of the most highly perishable crops. 

*1 acre = 2.5 rai 
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Grading on a limited basis is done at the end of Lne marketing chain, or by
 
the wholesalers (mostly for export markets) and by retailers in the domestic
 
market. (Photo 5)
 

Domestic Consumption of Fresh Fruit and Vegetables
 

About 90 percent of all fresh tropical fruit produced in Thailand is used for
 
domestic consumption. (See production figures, Appendix A.) Some fruit 
species that are available year round from various areas are: tangerines, 
pomelo, bananas, grapes,* jujube, papaya, guavas, coconuts and jackfruit. 

Seasonal fruit include mango, lichi, durain, rambutan, mangosteen, longan and 
custard apple. 

Except for juices, Thais prefer to eat fresh fruit rather than that which is 
processed.
 

There are no estimates available on t.ie percent of vegetables that are
 
consumed domestically in comparison to what is exported. Vegetables, however,
 
do not have as high an export value as fruit. (See export figures, Appendix 
B.)
 

Thailand produces a large number of vegetables in several areas of the
 
country, although the northern provinces are the most prolific producers.
 
Vegetables include yardlong beans, sugar peas, carrots, tomatoes, potatoes,
 
garlic, onions, shallots, chilis, ginger, sweet potatoes, turnips, sweet corn,
 
cabbage, cauliflower, broccoli, collards and Chinese cabbage.
 

All of these vegetables are consumed in the fresh form in Thailand.
 

Export Market
 

Large exporters are said to purchase up to 70 percent of their produce from 
wholesalers, whereas small exporters are said to buy about the same percent 
directly from farmers. The advantages of buying from middlemen are volume and 
quality. However, the lack of exporter control between harvest and packing 
for export is said to be the principal reasun for the high percentage of 
damage claims by foreign importers.
 

Fresh and Processed Fruit
 

Fresh fruits are mostly exported to Hong Kong and Singapore although Europe 
and Midoie Eastern countries also purchase from Thailand. The principal 
nonprocessed fruit exports in 1980 were: bananas, mangoes, oranges, pomelos, 
grapes, longans, durains and papayas. 

The major processed fruits exported were pineapple, rambutan, rambutan stuffed
 
with pineapple, pineapple juice and longans.
 

* Through a unique pruning process, forcing dormancy, as many as three crops 
of grapes can be harvested in a year by grape growers. This compares with
 
only one crop in temperate climates.
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Total value of exported, processed fruit for 1980 was 393,710,392 Baht.* (See
 
Appendix C.)
 

Value of nonprocessed vegetables exported in 1980, excluding cassava or
 
tapioca ,iellets, was 1,742,691,231 Baht. With the above two products added to
 
other vegetables total exports of vegetables amounted to 15,287,887,951 Baht
 
in 1980.
 

Quality Production
 

The present system tends to hamper export trade in vegetables because it
 
offers farmers no incentives to provide high quality produce. Vegetable
 
exporters have had difficulties in obtaining sufficient amounts of good

quality produce to fill orders. Most of the vegetables are grown for the 
domestic market, where quality demand is not near as high as the export

market. This accounts partially for the lack of incentives for higher quality
 
produce.
 

The system works well in the domestic market but exporters need some
 
improvements in the quality of produce for the international market.
 

Refrigeration:
 

Government Cold Storage Organization
 

Refrigeration facilities are not used to transport vegetables and fruit to
 
domestic or export markets with a couple of exceptions. Longans, which are a
 
highly perishable commodity and a good export earner, are being shipped to 
Singapore from the north by refrigerated trucks operated by the Government 
Cold Storage Organization (CSO) in Thailand. This organization has 32 trucks 
with cold storage units of approximately 25 cubic meters each. (Appendix D)

The trucks are used mostly to transport fish products from South Thailand to
 
Bang<ok. 

The CSO began transporting longans to Singapore two years ago through
Malaysia. It has approval by the Malaysian government to use 15 trucks to 
drive on Malaysian roads. Roads taxes by the Malaysian government are 125,000 
Baht per truck per year.** A truckload of longans hauled from Chiang Mai to 
Singapore costs 7,000 Baht. Although longans have only been hauled to 
Singapore, the management states that other crops could be transported with
 
requests and agreements between exporters and the CSO. The CSO is looking

into the possible purchase of longer trucks with trailers, as these are more
 
economical to operate per MT of freight.
 

Transhipping Grapes in Refrigerated Trucks
 

At least some grapes are transferred to Malaysian refrigerated trucks at the
 
Thai border and then transpo:ted to Singapore. The Malaysian government,

according to a CSO official, is somewhat protective of either Malaysian cold
 
storage transport companies and/or its part of the Singapore market in
 
competitive perishable crops. For these reasons, negotiating cold storage

trucks for Thai firms driving through Malaysia to Singapore has met with some
 
resistance.
 

* Exchange rate calculated is: 22 Baht = 1 U.S. Dollar 
** (Figure given by an official of the CSO) 
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Bangkok Airport Cold Storage Facilities
 

The only cold storage facilities found at the airport that exporters of
 
perishable 
crops would have access to are operated by Thai International
 
Airlines. One source said the facility is about 116 	 An
cu meters in size. 

official of Thai International stated that his firm does not plan to get into
 
the cold storage business. One reason given was that handling and air
 
freighting perishable crops had the smallest margin of profit of any of its
 
freight.
 

The small cold storage facility was only provided as a service for small
 
storage of perishables. Since the facility is of such small size, there have
 
been 	problems with who gets to use the facility, according to one source. rhe
 
exporters interviewed all stated that an airport cold storage facility that
 
was available to all perishable exporters would be a big asset to them.
 

VI. PROBLEM AREAS AND CONSTRAINTS 

TISTR is sponsoring a perishable food crop workshop in September of 1982,
assisted by the Tropical Products Institute (TPI) of the U.K. Part of the
 
scope of work of this project is to identify important problem areas and
 
constraints that might be covered in the workshop which is to be attended by

both the Thai private sector and government officials. The constraints that
 
surfaced in interviews with various government agencies and the private sector
 
were discussed with TISTR department heads to obtain their input and
 
concurrence of the main problem areas. Other constraints surfaced which were
 
somewhat outside of TISTR's jurisdication or scope of work. These are covered
 
in the following pages.
 

Quality of Perishable Products
 

Maintaining the quality of perishabli products is, 
at best, difficult in hot,

humid climatic zones with all the necessary support to the system such as;

good transport and roads, adequate cold storage, appropriate packing and
 
containers, sorting into grades, and knowledgeable producers and food handlers
 
who know the importance of maintaining high quality produce. There must be
 
adequate incentives to supply produce of high quality. (Photos 3, 4, 6, 7).
 

It appears that exporters - and wholesalers that supply these exporters 
realize more the importance of providing high quality produce than domestic
 
handlers. Exporters, according to reports, have experienced some costly

rejections by foreign importers because of poor quality produce.
 

Below arn listed and described briefly some of the more important elements
 
that contribute to poor quality produce which is particularly detrimental to
 
the export market.
 

1. 	Lack of knowledge or incentives to produce quality - Growers and
 
food handlers, by tradition, provide to the market system

basketsful of produce which is of average quality throughout the
 
cortainer. There are few, if any, incentives to upgrade the
 
quality of produce that enters or travels through the system

until it gets to wholesalers who supply exporters or retailers
 
on the domestic scene.
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2. 	 Transportation of Produce - As produce moves through marketing 
channels, bad roads, the long collection process, lack of 
cooling facilities, inadequate packing containers and 
carelessness by transporters insure the produce will most likely 
be less than the best quality. The long distances to market may 
delay produce reaching its destination for up to 50 hours 
although 12-15 hours is more common. However, the lesser figure
 
under the climatic conditions of Thailand can cause severe loss
 
of quality and actual physical losses. TISTR has initiated
 
experimental work on improving containers to withstand the
 
adverse transportation conditions for some crops. Other
 
research work is contemplated subject to adequate funding.
 
Considerable work is being done with exporters to improve on
 
containers for their market.
 

The 	Tropical Product-, Institute (TPI) of Slough, England, will
 
send 	 an expert on packaging to the workshop in September to 
assist in improving packaging. (Photo 8).
 

3. 	 Storage - Inadequate storage in Thailand's climate with some 
crops such as potatoes, onions, garlic and shallots contribute 
to substantial losses. The government has recently put into 
effect curbs on importation of onions. Garlic, onion and 
shallot imports amounted to about 70 million Baht in 1980. With 
restrictions put on imports, better storage facilities become 
more important. (Photo 9). 

TISTR is planning some applied research projects on storage of the above crops
 
if funding is made available.
 

Upgrading Export Quality of Perishables
 

Wholesalers who sell to exporters - and the exporters themselves - are 
beginning to realize the importance of providing this market with high quality 
produce. Rejection of some exported produce by foreign importers as 
mentioned, and lack of adequate supplies of sufficient quality has caused loss
 
of business and revenue.
 

In interviews with exporters and personnel at TISTR, as well as other
 
government agencies, the following areas were pinpointed as major constraints
 
to providing high quality produce for the export market:
 

1. 	Inadequate packing containers to meet foreign exporter
 
requirements - work is on-going by TISTR to assist in
 
improvement of better packaging and containers for exported food
 
crops. Lack of proper testing equipment has hampered TISTR from
 
providing adequate services to clients who have requested
 
assistance. (Photos 9, 10).
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2. 	 Complex and misunderstood quarantine regulations in Western
 
markets - Exporters, generally, are not aware of all the various
 
restrictions placed on fresh food imports in Western markets.
 
This includes regulations pertaining to both pests and diseases
 
as well as residual amounts of various chemicals that might be
 
used by producers. Exporters are many times not aware of the
 
kind of pesticides used by the producers and shipments to Europe
 
have been held up or rejected because of this problem.
 

3. 	Excessive handling of produce by Customs officials - Exporters, 
as well as other agricultural officials, stated that most 
containers of produce must be opened and inspected by Customs 
officials in their search for smuggled items. According to 
knowledgeable people interviewed, this inspection may be
 
excessive and roughly handled. In addition, quarantine
 
officials also make inspections for some prominent diseases.
 

The inspections take place in nonrefrigerated areas before the 
produce can be loaded onto departing aircraft. 

4. 	 Air transport and cold storage at the Bangkok airport -
Perishable produce - as fruits and vegetables - are given the 
lowest priority for shipment by the airlines because of the low 
profit margins involved. Although space can be booked in 
advance on a plane, the shipment can also be cancelled, 
according to an airline official, if a higher priority cargo 
shows up. Since tnere is only one small cold storage facility 
at the airp6rt, the produce remains on nonrefrigerated trucks 
and under adverse climatic conditions as it awaits transport to 
an aircraft. (Photo 6). 

Several exporters stated the advantage of having a sufficiently 
large cold storage facility at the airport - with different 
temperature compartments - where produce could be placed while 
it underwent inspection and awaited transport air service to its 
destination. (Photo 11). 

Important Pest Infestations in Thailand
 

The oriental fruit fly and the melon fly infest parts of Thailand. The melon
 
fly uses mostly cucurbits for its egg deposits whereas the fruit fly lays its
 
eggs in a number of softer fruit'. Because of these pests, fresh produce is
 
mostly banned from entering 3ap-,n. The U.S., of course, also has similar 
regulations on fresh produce frjm infested areas, such as Thailand. Europe, 
the Middle East and other p :ts of Asia do not generally restrict fresh 
produce shipments because of ese pests.
 

Use of ethyl bromide fumigar . has been an acceptable control measure for these 
two fly pests. However, eggs may still persist in fruit after being fumigated 
by ethyl bromide. This fumigant is reported to be banned from use in Japan 
and the U.S. beginning in 1983. 
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Different doses of irradiation are now under experimentation at the
 
Entomology, Zoology and Treatments Branch of the Department of Agriculture in
 
order to find an effective dose which will destroy both the flies and the eggs.
 

Legislation of Standards Development and Inspections for Major Perishable 
Crops for Export
 

There is a move by the government to legislate standards for various fruit and
 
vegetables aimed at improving export quality. Standards for longans are
 
reportedly established or close to it. There are several working committees
 
attempting to develop standards for other exported crops as well.
 

In an interview with the chairman of one working subcommittee, the impression
 
was given that he was not completely aware of steps to take in establishing
 
standards. He requested information in the form of reports which the U.S.
 
Department of Agriculture might have. He also said he would welcome ,any
 
assistance that might be offered.
 

Setting standards for fruit and vegetables for export by government
 
legislation may not be the most appropriate path to take. Some timely advice
 
prior to standards being established by the government might alleviate problem
 
areas before they occur.
 

Equipment to Strengthen TISTR Laboratories
 

The lack of needed equipment for the three sections of the Agricultural
 
Products Development Division has hindered services to private sector clients
 
by TISTR. With the mandate to charge a user's fee for services requested by
 
the private sector, TISTR could increase substantially its fees and not have
 
to depend entirely on an allocated government budget.
 

Research Services to Support the Food Industry by Different Institutions of
 
the Government (Photos 1, 12).
 

The following organizations have been found to be doing some work on
 
postharvest research projects in perishable crops in Thailand:
 

Kasetsart University
 
Horticulture and Plant Packaging Sections of the Department of
 

Agriculture
 
Asian Institute of Technology (AIT)
 
TISTR
 
Chiang Mai University
 

There is plenty of room for considerable research work in the postharvest
 
field for perishables in Thailand. There is also the possibility of costly
 

duplication if there is not some means to coordinate the major efforts in this
 

field. Some means should be established, which would include both the private
 
and public sectors, to coordinate and guide research efforts to the needs of
 
the users. Otherwise, the full efforts of research organizations in Thailand
 
may not be all working in the same direction which is urgently needed for a
 
quicker impact on food industry development.
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VII. RECOMMENDATIONS
 

Recommendations made in this section represent an attempt by the PIP 
representative to define appropriate ways to reduce losses, upgrade the 
quality of perishahle crops and initiate some steps which might assist the 
export market. Correlating and upgrading the capabilities of TISTR units, the
 
needs of the food industry, both the large and small elements, was a major
 
endeavor of this study.
 

It is a difficult task at best to recommend "important" areas of assistance
 
that might be needed in a total food system, thereby downgrading somewhat less
 
important aspects. The scope of work in the project identification mission
 
did not allow sufficient time for identifying problems within the whole system
 
of the perishable marketing system in Thailand. Assistance recommended does
 
generally fall within the research experimental guidelines covered by TISTR.
 

One question persistently asked exporters and wholesalers by the PIP
 
representative was where they thought the responsibility of giving technical
 
assistance should lie. They were asked whether the private sector should not
 
be in a position to provide its own support services for the industry. The
 
answers were not conclusive and generally were answered this way: That they
 
would be willing to pay a fee for technical assistance, but the government was
 
in a much better position technically to provide this assistance.
 

Small growers, middlemen, and collectors of perishable produce are usually not 
in a financial position to finance, for example, research on better containers 
although there might be a very real need for this work. The fact is, these 
sectors of the marketing system do not see a great need for improving quality 
of product within their spheres of the distribution system. The need to 
improve quality - as seen from the eyes of the exporters - has not filtered 
down the links of the food system chain to the collectors, transporters and 
growers. This will no doubt come about as Thais become more demanding in 
their quality of foods and exporters become more proficient in the 
international marketing areas. Meanwhile, initial steps will have to continue 
by government agencies that are in a position to "start the ball rolling." 

TISTR is able to operate as a quasi-government organization, both charging for
 
its service and initiating in-house projects in which the costs will be
 
absorbed by TISTR. This mode of operation enables TISTR to work both with the
 
large segments of the food industry to the smallest elements, including
 
producers.
 

Recommendations are given in the following pages for assistance which would be
 
of benefit to the perishable marketing process in Thailand.
 

16
 



TISTR Sponsored Workshop
 

TISTR, assisted by the Tropical Products Institute, will hold a two-week
 
workshop in September, 1982. Vario,s experts in the postharvest field will
 
give talks at the workshop which will be attended by both public and private
 
sector personnel.
 

There are several subject areas that will not be covered unless experts can be 
brought in from outside of Thailand. The fields of expertise recommended are 
given below:
 

A. 	 Quarantine regulations and restrictions. The person should have 
intricate knowledge of quarantine regulations in the U.S. and 
Europc3n countries as they pertain to the importation of fresh fruits 
and vegetables. The person should be able to explain in detail how 
to prepare nonprocessed fruits and vegetables for Western markets; 
what tests, treatments, etc. are needed for perishable foodstuffs to 
pass quarantine regulations. 

B. 	 Residual effects of chemical on exported fruits and vegetables. This
 
expert will be able to explain the kinds of pesticides that should be
 
avoided on foodstuffs going to Western markets, including recommended
 
withholding periods prior to crop harvest, methods, if any, to reduce
 
the amounts of residuals showing up on perishable foods which are
 
imported by Western countries; and maximum allowable residues.
 

The person should be able to describe the latest methuus used to test
 
for various chemical residues, which are considered too toxic for use
 
in Western countries, but may be in use in Thailand.
 

In review, the person should be able to talk about the broad subject
 
of chemical residue controls and specifically on any part of it.
 

C. 	 Grade standards for tropical fruits and vegetables. This person
 
should be knowledgeable in the methodology of setting standards for
 
tropical fruits and some vegetables to be exported from Thailand. He
 
should be able to discuss in detail criteria to be used for setting
 
standards and the appropriate inspection methods that might be used.
 

Experts in the above fields would spend only a few days at the workshop and up 
to 10 days conferring with government officials and private sector exporters 
on their problems in establishing export markets for Thai food products in 
Western markets. The U.S. Department of Agriculture might be the appropriate 
organization in the U.S. that could supply these experts. Or perhaps the U.S. 
Food and Drug Administration could provide the one in chemical residues. 

The workshop is planned for September, 1982. TISTR officials should be 
informed as soon as possible whether these experts will be available for the 
workshop. 
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Equipment for TISTR Laboratories
 

The three TISTR Laboratories in the Agricultural Products Development Division 

are in need of various kinds of equipment to support applied research for the 

private sector food industry. Potential clients have requested assistance 
from TISTR which could not be given because of lack of the right kind of 

equipment. Also, in-house projects which are initiated by TISTR in response 
to various needs, but not to any one particular request, need the equipment to
 
assist the smaller elements of the food distribution chain.
 

The TISTR staff has submitted a list of equipment - to be utilized in the 
three sections of packaging, postharvest losses and processing - that they 
feel is necessary in order to meet the increasing demands from the private 
sector food industry. 

The equipment list shown in Appendices E, F, and G is given first, second and
 
third priorities.
 

Priority I, Appendix E, is equipment to be used by the packaging section of
 
TISTR; Priority II, Appendix F, is equipment for the postharvest section and 

Priority III, Appendix G, is for the processing part. 

The Belgian Packaging Institute has offered to send an equipment expert to 
Thailand to assist in demonstrating the different uses for any equipment that
 
might be obtained.
 

Storage Research Project for Onions, Garlic and Shallots
 

Since the government regulation which was recently issued to reduce
 
importation of onions, the development of better storage methods for this crop
 
has taken on a new importance. Using present facilities in Thailand, onions,
 
garlic and shallots can be stored for only a maximum of three months.
 

In this proposed project on storage by TISTR, a short-term consultant is
 
required who has expertise in storage of onions, shallots and garlic in warm 
tropical climates.
 

In addition to the short-term expert - of about three weeks duration - a 
support fund of U.S. $10,000 would be needed to complete the project.
 

TISTR personnel will present a formal and more detailed proposal for this 
project upon request.
 

It is suggested that the onion storage expert be sent to Thailand prior to the
 

use of any funds for research on different kinds of facilities. Short-cuts
 
may be recommended by the expert which may be wasted if facilities and project
 
development are too far along.
 

PIP may assist in locating such an expert upon request by the Thai and USAID 

mission. 
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Advisory Board on Applied Research Projects for Perishable Crops
 

Perishable food production, handling and marketing are done exclusively by the
 
private sector in Thailand. Any assistance to elements of the food
 
distribution system must necessarily be directed to the private sector. There
 
are several government institutions involved in research projects on
 
postharvest aspects of perishable crops. Some means to coordinate these
 
efforts should be initiated in order to avoid duplication and competition for
 
similar projects.
 

This recommendation is made for TISTR and other government institutions to
 
consider setting up an advisory board, consisting of both the private sector
 
and government organizatirns concerned with postharvest work on perishable
 
food crops. The private sector might include representation from the three
 
food industry associations (Food Processors, Fruit and Vegetable Exporters,
 
and Packaging). Wholesalers should also be represented as well as food 
transporters. The Government Cold Storage Organizaion should have a 
representative on the board. 

Other government institutions that should be represented on the Board are:
 
TISTR, Kasetsart University, the Horticulture and Pathology Sections of the
 
Department of Agriculture, Asian Institute of Technology and Chiang Mai
 
University.
 

By conducting several annual meetings, government research organizations will
 
be able to learn what each is doing or planning in postharvest research
 
projects. At the same time, inputs by the private sector will tend to keep
 
these projects in line with the real needs of the food industry.
 

Related Issues Beyond the Scope of This Identification Mission
 

During the course of investigation, the PIP representative identified several
 
important issues related to postharvest losses which are outside the scope of
 
work of this identification mission. It is believed that comments should be
 
made on these issues, and perhaps follow-up work directed by USAID for future
 
contract groups which will be involved with projects pertaining to perishable
 
food marketing:
 

Bangkok Airport and Perishable Food Exports
 

Exporters interviewed, as well as some government officials concerned with
 
food handling, stated that there were recurrent problems at the Bangkok 
airport in relation to lack of adequate cold storage facilities, excessive 
handling by customs officials of produce and low priority status attached to 
fresh produce air freighted to foreign markets.
 

Brief discussions are given below for each of the above problem areas. The
 
PIP representative does not have any recommendation other than more basic
 
investigative work to determine more precisely where the problem areas exist,
 
and what action might be taken to assist in solving them.
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A. 	 Cold storage facilities
 
Exporters stated to the PIP representative that a cold storage
 
facility of sufficient size at The Bangkok airport would be a highly
 
desirable asset for increasing exports of perishable food crops.
 
These same exporters stated they would be willing to pay a reasonable
 
fee to help maintain the costs of such a facility to store their
 
perishable goods while awaiting airfreight availability.
 

In a conversation with a Thai International Airline official, it was
 
learned that there is, in fact, a small cold storage facility at
 
Bangkok airport under the supervision of the airlines. However, the
 
reported 116 cubic meters size is hardly large enough to handle 
sizable amounts of produce.
 

This 	problem area, the magnitude of which is not known, was discussed 
with the Deputy Director of the Government Cold Storage
 
Organization. He seemed interested enough in the situation to attend
 
a meeting with Thai International Personnel if such were arranged.
 

It would appear that the situation warrants a closer look to
 
determine more specifics.
 

B. 	 Customs Department handling of perishable foods prior to export
 
Some private sector and government officials mentioned that the
 
handling of perishable foodstuffs by customs officials was excessive
 
and caused some loss of quality and delays in shipping. The
 
inspection process, according to those interviewed, involved
 
physically inspecting each container and removing produce from their 
containers. Again, if this is a problem, it must be realized that 
Customs officials have a responsibility to inspect caigo fcr possible 
smuggling of illicit drugs and other contraband. How much of a 
problem exists in the inspection process is not known at this time, 
or what solutions might be possible if the problem is severe. One 
official mentioned that she thought that "sniffer" dogs were being 
trained to smell out illicit drugs at the airport. This was not
 
confirmed. It is also not known if electronic devices are suiLable
 
and available to detect gold smuggling, thereby lessening the need to
 
inspect food containers so closely.
 

It would be most productive to determine more about this problem
 
area, so that ways could be devised to solve it.
 

C. 	 Government Cold Storage Organization 
The CSO already has, as stated earlier, 32 cold storage vehicles. 
Shipment of fish products from South Thailand to Bangkok is a regular 
function of this organization. It would be very useful to explore 
the possibility of the CSO transporting other perishable foods and 
expanding its services to other parts of the country where it is 
needed. 
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Since transportation of perishables is not traditionally done by
 
refrigerated vehicles, it is not known how much interest there would 
be in utilizing this service or how economically feasible it would be
 
for various perishable crops.
 

Transport of grapes to the Malaysian border by cold storage vehicles
 
might be a possibility; depending on the charges. It would appear 
that exporters of grapes to Singapore would certainly consider the 
use of refrigerated trucks if shipping costs were reasonable.
 

A more indepth investigation of the potential of expanding use of CSO
 
transportation services to other perishable crops might turn up some 
partial 
problem 

solutions to losses that 
in Thailand's warm climate. 

occur because of the transport 

Future Project Proposals to be Submitted by TISTR to AID 

TISTR is planning to submit other project proposals on research projects that 
fall within the funding of the Science and Technology Division of AID. The 
PIP representative obtained guidelines from USAID/Thailand for TISTR to use in 
the submission of these types of proposals. 

Several of the proposed projects were discussed and reviewed for TISTR. Some 
assistance was given in recommendations on how they might be prepared to fit 
the guidelines set by AID/Science and Technology. However, two of the section 
heads were absent, and since the deadline is not until June 1, TISTR personnel
 
were advised to submit pre-proposals, as specified in the guidelines, after
 
the section heads have returned.
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6,714 
11 

Z,650 550,01% 18,186 4,01 ,11 
070124 84-830 SH33TS 

LAOS 
40.JAf 

O41Eo (4G) 
121 
225 

OJ 
01 800

103g,970 1,00 
JNiTLO STATES 402 05 1,419 26,960 4s,15 94,50? 

3,139 26o960 5.281 57,111 
07019 Of454 YEGErABLES OlED OEH4OdATfo EYA03R4AyE

OAAA 14 102 
('G)
01 50 1,050 

24 



P*I ti 

CODE0 7 

0f0S06 

A 

BLACK 

0oo:::s c I r 1 0 
lEANrS 

44rpf eeA-Is (KG) 

Co0 rv UstuI r 

Coot CO.E 

-*...... 

OUA 
(,.1 

OEC, 

trTy 

1980 ........ 

F.o.S. VALUE 

.... .JA-O-C. 

OUANTItY 

1980 

F.0.B. VALUE 

GERMANY FEO REP I1? 03 
rHeRLANDS In It
U141TED8AiOKING0N 11 7,010
dNE 224 OS05 133 69,048q?*020 608,896
CAlNAO A r 148,61S 4,892,473
40I 0$ 
 180,600P$, 
 403,46? 4,614,1UNI7E0 STATES 401 oj 10000 444,063
arH AFRICAN ko 194,500 1#959,816
CITRY 03374,6
69? as
AUSTRALIA 
 701 3,00
OS 10,008 86,394 
 0 18,594


FIJI. 
 103 0550015
 
l3o24tSZ6 10$,90iIl0s 
 115i5?6.587 
 836,300,853
 

0
 
07050? PEAS ( G) .
 

LA3S "I ' 0 
9i 2,096 

99 7,096 
070509 OTHE ODRIED LfOJ4INoUS VEGErABLES (KG)
 

AAHRAIN 
 102 01CHINA PEOPLES REP O0
10? 03 

J3PAONG 
 321,000 1,91,423


109 01 
 48,700
KOREA 286,064

05 '18,360 2,297.3 7115 
 &0,O&O 
 30364,840 
 17,737,311 
 107,598,136
119 Os 
 1,301o0oo
LAOS 1,,031,960 
 4*0'5,O00
121 oj 2,556,8Z5


1,200 
 9,600

OHILIPPINES 1242LA4SA OJ 
 420351 3135M1
1I0 OS 36,000 196,72S 2,140,09?
2.90925
SINGAPORE 216-000 
 1;?F7,799
J t 4SI 
 131 OaS600
o.18,000 


4T,9 1
0 * 
116 03
FAWAN 43040 
 349,401
119
lie,568 0 132,000 553,5'6 3,511,111
656,000 
 3,596,656
 

GERMANY FED REP 
 212 oj

ITALY 3,970
119 OJ 1 61,11
3o990 16,606
SPIN
JPTED srArS 210 oj
402 05 98,900 611,925300,000 1,449,3s
 

2.013,331 22,481,729 
 24.760.317 
 157,244,$89
 

070601 CASSAV4 R33TS (AG)
 
ONG4 OVG 
 log 0J 


40 S445;
 

400 ,5
 
070602 CASS4A S84ED0EO 34 SLICED (3)0


43NGIDN( 
 109 05 
 4,750 
 1034?
dZLGI.J 204 
8,380 26,370
O 


FRANCE 51"0o00 
 127,081,458
210 01

Gf4HAqY FED REP 212 oj 

5,.000,000 7,581,108
 
4ETHERLANOS 10662,600 
 46,17,171
224 Os 
 7,2400000 
 19,502,417 
 90,520,40U 
 273397,?1
 

7,264,?50 
 19,512,164 
 159,191,380 
 '0.,970,578
 
070605 r483 
4T0 A 5 (AKG)
d1j1f1 
 105 03


NJ4KNG 55
109 01 7,883
IALA(SIA 97,440 499,535124 OJ 


400 34,6,141r7 KNG O3 4 
 233 01 18,000 20,16
 

151,401 1,060,831

070604 s4EEr POTATOES (K5)
dl4NE I 10$ 03 
 i000O
VZErNA 111,621 
 20.000
143 131,621
0 200 3,085 
 oo 3,055
 

i0O20 
 134,706 
 O,209 114,06

070605 CASSAVA OR 
IAP13CA PELLETS (100 KG)
 

J4 GA 
 115 05 

S14GAP3RE 40 14,176
136 03 11,000 3*1220S26 51,000 15,692,005
7LGIU4 05 767iS6
t04 
 221,875,501
Ia10 6.677,831 2,.00,.o8.020

GE44ANY FE0 REP 0 121,000 1,788,410212 I0201.100 3231193,O42
 
ITALY 

05 217,200 67,(04.298 3,237,854 
 929,572,605
219 as 
 354,640 92,415,996
LIlEidUR 179,940 197,241,106

221 05,


NETHEqLANOS 27,000 7,608,843 27,O00 7,608q4
124 05 
 5,458,211 1,006,057,087
P3TJGAL 33,755,448 9,531,436,120
22? 05 
20,000 6,074,733
 

S23204AO
.$OND.AS 
 SI 0 10;000 13,780,716514 
 05 300,000 89,218,45
4 lUNN 654 05 20,00 6,181,183 
A'ST,8LIA 100,000 28911,900

701 09 634 05 . 9.9,025 694,193
10 

2,345 

3,006507 1,444,080,37 
 48,112,246 13,1400220735

070609 OTHER OOTS 
AND rBERS FiES4 34 DR1ED (KG)


6RdN E I 10 3 a s 9 S
' LAYSIA 1 ,82S

124 01 

600 
 1,?1I
 

695 
 1,541
 

TOTAL CAPE 
 1106,911,443 
 1,28,887 1
 

030111 CUCOqUrS SRELLED 34
6AHRAIN NOT (.409A0O)
 
102 33 

4OMGKONG 10 9,0
109 I S34
)APAN 1,862?
111 31 17,497 1,!Ii,863
 
60 38,140


K Alt 
 170 3J
LAOS 1 1,111
111 31 1 5 1 ,910
.
SINGAPORE 136 31 52 ',800
 
,916
181wAN Ii 63 41,13?
ISO 35GE4MANY FED REP 
 212 31 50 17,23

SJITI7ELANO 36 11,116
232 11 
10
 

27 7.874 17941 1,312,533
 
080112 CJCOqjTS DESICCATED ((G)O


dAARAN102 
100 900 

lo o 25 



" P * AT P 1 

C3NO4DIff 
co0ol 0 c F c A I P V 1 0 4 

COUWIRT 
CODE 

uNir 
Coot 

........Or. 
OUAqfIfV 

1980 .0..-. .......-
P.O.#. VALUE 

(BAAr) 

JAN..Or. 1960 ...... 
OUA oiY F.0 4B0 VYLUE 

(BAN?) 

080111 CoconutS oetilcCAre 
4URMA 
0ONGNONO 
LAOS 
SAUOI ARAI4 
SINGAPORE 
CANAOA 
UNITED STATES 

(10) 
106 
109 
1M1 
114 
136 
401 
401 

01 
01,50 
.0j 
@J 
0) 
0I 
O 

61160 

4,500 

10#000 

i8,000 

&*SOD 

3,?80 
s0 

100 
161 
41$ 

10,641 

14,000 
0 

tAo00 
ioR0o 
3,42? 

96,ilz 
140M63 
Rip?5 

060114 
" 

CASHEN NUTS NOr SOELLSO (KG)
CHINA PEOPLE; AEP 
HONGKON 
FRANCE 

I0? 
109 
110 

01 
1 

Os 

80960 

105 
9*063 

1050310 

26?p 
109,03? 

408960 
1*0,110 

101 
i*0190Mr 

S,5660110 
14,71S,494 

1,6r? 
Z0,194,111 

O601Z2 CASHEd NuTS SHELLED (KG) 
CHINA PEOPLES REP 
HONGKONG 

10? 
109 

0 
O 

100,000 
11,400 

111,600 

1,365,95 
131,163 

1,302,616 

080126 BANANAi FRESH (4G)
14ON KONG 
LAOS 
4ALAYSIA 
SINGAPORE 
FRANCE 
IRHANI FED REP 
SIIIIERLANO 
UNITO KING0Oo 

109 
1l1 
124 
136 
?I0 
112 
232 
I53 

03l 
0j 
O 
OS 
01 
01 
01 
03 

10600930 

1,260 
30 

3,590 
83 
103 

1,6i4,798 

]oilggz 

18,381 
600 

11,996 
781 

1,0 0 
3,903,851 

1270ZP686 
60 

o600 
*940 

1,595 
S1680 
1,559 

105 
120140041 

28,714,095 
800 
,18691 

101.022 
16,571 
4,83 8 

5M,905 
1,00 

21,92J,013 

0801215 HANGOES FRESH (KG) 
IAHRAIN 
6RUNEI 
HONGKONG 
ALAYSIA 

SINGAPORE 
rAIAN 
U ARAB EIRATES 
6ELGIU4 
OENqAR 
FRANCE 
GARM NY FEO 4EP 
NfINERLANDS 
SdITZERLANO 
AUSTRALIA 

102 
105 
109 
1it 
336 
139 
tA2 
l04 
for 

210 
It* 
M26 

132 
101 

0) 

OS 
oJ 
Oj 

O 
i0t 
01 
O 

1 
Oj 
oj 
O 
01 
01 

201 

t6 
503,011 
997,766 

119500434 

6,000 
78 

200 
6,891 
6,051 

600 
356 

3,061 

6,876 

530 
Z,0,S13 

. 6,141,18? 
12,31,*116 

1,000 
90,000 
l,0s0 
7,344 

96,7t? 
,3,870 

3,041 
5,615 
7,668 

$4,IA679 19,443,864 
0801z2 PINEAPPLES F4ES4 (9G)

BAHRAIN 
JORDAN 
PAISTAN 

SO'oI ARABIA 
U ARAB E4:4ATES 

101 
116 
129 

1t 
142 

01 
of 
OS 

0 
o1 

10164 
1,000 
1,125 

3,S40s 
29,600 

9,839 
1,071 
5,625 

12,3?0 
151,651 

30,101 195,00? 

080129 AYOCADOS GoAYAS I4NGOSTEEMS FRESH 
SAHRAIN 
SRUNEI 

HONGKONG 

EUdAIV 
LAOS 
SINGAPORE 
SRILANA 

U ARAB CEH1RTES 
OELGO104 
OEMMAR 
FRANCE 
GERHANY FED REP 
ITALf 
NEtHERLANDS 
IdEDEN 
s6IriENLANO 
UNITED KING004 
UNITED SrAres 

(KG) 
103 
105 

109 

1Mo 
I11 
136 
13I 

16* 
to& 
0o? 

t10 
212 
219 
7:4 
I1 

a12 
13$1 
602 

03 
OJ 

01 
o0 
of 
o0 
OJ 

Oj 
O 
9j 
oj 
01 
OJ 
01 
01 
03 

0 
' 

ISO 

190 

316 

1,000 
1,116 

VI 
12? 

3,276 

4,114 

3,12F 

10,616 

16,656 
11,469 

71i 
2,530 

69,001 

1,t6 
610 

66,00 

160 
1,55 
3,753 

100 

490 
110 
17 

$3,811 
6,169 
1,000 
19,618 

1,660 
7,014 
2,7Z1 

60 
149,860 

11,260 
11,706 

341,27S 

,0215 
2O,Q6 
44,601 
2,026 

5,17 
2,100 
6,419 

633,951 
110,1$6 
16,656 

211,411 

10,"50 
86,436 
21,1?0 
1,2?3 

1,456,914 

080131 BANANAS DORIED (G)
HONGPONG 
SIPIGAPORE 
fRANCE 
GE1AAf 7(E REP 
IdITZERLANO 
UNITED KINC0O0 
CANA04 
UNITED STARES 
AUSTRALIA 

109 
156 
tlo 
117 
111 
233 
401 
601 
tO 

o 
01 
01 
01 
01 
01 
OJ 
OS 
O1 

s0 

1,1564 

1,106 

900 

119,616 

tZ0,11 

1,3T0 
900 
91 
60 

It8 
oo 

?Do 
12,66V 

t,16 
16062 

8,stI 
16,395 
1,140 
1,77F 
1,31 
8,242 
4,13 

710,306 
?4,191 

860,F19 

080132 PINEAPPLES 0RIED (KG) 
JAPAN 
CANADA 
UNITED STATES 
NEW ZEALAND 

115 
401 
40 
rot 

01 
oJ 
01 
o0 

26,C00 
17,6A2 
61,030 

LOU 

8,555 
576,115 

1,at,7,? 
F,T61 

104,642 3,??6,657 
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P* 18 |I0P00 1I 

C )44001 TY covlr ¥ UNIV --- -OfC. 1980 . ....... ....... JAI.-UEC. 1980 ...... 
COOE 0 ' $ C A I P V I 0 4 CODE cOof OUAqrftII FO.9. VALUE OUANTIV F.O.B. VALUE 

(8ANf) (BA) 

080139 AVOCAOOS lqNaO0 GJAVAS 4
4NGOSrENS DRIO C(KG) 

.RLUNEI lO 03 360 14,340 805 21,3 

.ONGKOIG 109 03 37,642 707, 45 
SINGAPaRE 
FRANCE 

136 
I10 

0j 
OJ 135 2,7? 

?,20 
30 

39,stg 
.4s9 

J41TEO STAVES 402 01 35o 7,104 
695 12,117 61,53. 796,777 

080201 ORANGES (X ) 
dP1UNEI 103 0i £00 Z,638 1,42) 11,3?8 

t0NGK34G1"09 O 1?l,052 1,047,697 617#461 5,33.1770 
LAO! 
IALAfSIA 

S14GAP)RE 

II1 
124 
136 

@1 
03 
01 

l,100 
17,350 

14,300 
1,02,4 23 

23,750 
16,850 

736,001 

238,91 0 
167,060 

6,120,767 
SRILA49A 13? OJ 125 848 
V IETTNA4 01 440 7,959 
FRANCE 
GERmANf fEO REP 

210 
21? 

O 
03 

102 
10 

2,600 
2,169 

93d 
311 

11,740 
6,1q3 

ErHERLANOS ?24 OS Soo 9.400 
JNITED KINGOO4 23 O 213 5,911 

2I012L 2,102012? 1*4080042 11,971,436 

080202 RANDARI4CTS rANGE4INES SArSU,4AJ CLEmENiEi (KG) 
dUllE 1 103 03 700 4,63 900 6,345 
OMG93NG 109 03 i2,82 370,063 143,27/ 1 238055 

LAOS 
4ALAYSIA 

121 
124 

03 
03 I.250 8*7!0 

18,870 
1.230 

219,695 
6,750 

SINGAPORE 136 OJ 4o070 511,930 121, 56 10.23,317 
VIETNAI 143 03 140 1,653 
NETHERLANOS 224 oJ 520 s,105 

R8,e8z 921,578 286#221 2*763,619 

050M0 LL-4343 AND 1,14ES CKO) 
AIRAIN 10z 03 ?0 1,754 
,4ONGK3NG 109 01 1,463 Z1,844 39,969 110,445 
LAOS 121 oJ 1,170 13,050 
GERIIA1Y FEO RE 2 01 30 5'07F1 
Sg!TZE4LANO I1 01 16 651 
C4ANOA 401 0j 84 ?7,599 

1,465 21,844 41,289 491,5 1 

0801 GRAPEr~ulrV CG) 
POONG9OG 109 OS 89 1,2 

80 .1,325 

080205 PUiELOS (KG). 
dlq4A I1 102 01 37?,371 
dANGLADES" 10$ 03 so 750 
4ONG(O4G 109 01 79,230 431,15 1,670,275 10,869,795 
LAOS 121 OJ 100 1,000 
SAJOL ARABIA 11 01 4 1,147 
SINGAP)RE 
f4APCCE 

136 
210 

03 
O 

15,000 
38 

176,805 
9.138 

553,895 
1,090 

7,508,09 
18,55 

GE4R FEO E P 212 05 110 3,?00 
4frHELANDOS 24 01 1'145 13,425 
JNITD KING034 133 oJ 80? 14,747 1.310 20,99? 

5l$l 4 635,805 2,228,906 18041,5S5 

080209 OTE4 r jS FC rJF4ESH 3 OR IED (9G) 
A3 GK4G 109 03 683 23,395 1,530 29,353 
IALAfSIA 
F4 ACCSE0 

124 
210 

03 3,300 19,517 
611 

NETHEqLA4OS 24 O 100 600 

680 23,395 5,960 50,293 

080301 FIGS F4ES4 ' O) 
HOG3,iG 109 03 1,800 Z8, 72 

1,800 ?8*67? 

080110 GRAPES F4ESM (9() 
84RAIN 102 O1 1,650 11.007 
dRUNEI 105 oj 1,910 25 891 6,9?9 144,89 
14OGEONG 109 OJ 1,528 118,567 1,139,559 13,694,619 
JAOAN 115 oj 52,006 1321 ,811 
KAr11T '120 0J 630 A,000 
LAOS 1M1 oJ 9,65d 176,0?0 
4ALAVSIA 124 03 500 6,000 6,850 106,870 
SINGAPIRE 1J6 01 140,401 2,558,s 
SAILA44A 137 01 405 4,910 
J ARB E41Arfs 14? Oj 1o200 11,0 0 
FVANCE 210 OS 50 ?,??; 

GEQ4A4Y FED REP 212 01 124 30826 1,58? 20,959 
NETHERLANDS 12 01 40 815 
$,JITIERLANO 22 01 

14,061 151,21 
?5 

1,361051 
1,050 

18,078,51 

080420 GRAPES 0RIEO (G) 
MONGKO3G 109 OJ 680 23,394 2,360 id'.1N 
AALAfSIA 124 O 900 8,493 11,970 106,711 

1,380 j,887 14. 60 144,652 

080510 BETEL NuTS (KG) 
AONGKONG 109 03 37,490 470,453 
JAPAN 115 Oj 10,000 156..Q;S 
XOREA REPUBLIC OF 119 01 38,00U 609.717 
KJJAIT 12O 03 59,800 751,952 

27
 



Luot ----------------------------------------0 E s I ' r a 4 uc * 1rYo------ .. - -.. o-C0OE C0' JAN .-1LC, 19110 ,°-utol). . VALJE 
 ;5A 
rlIy F.O.L. VLtfI
 
c( A~ r ) 
RIA!r
 

080510 BETEL NUrS
1ALAOSIA(KG) 
1 as03127 0s 1.446,000 3,512,71 5-'AKISTAN 
 1129 OJ 970SAUD I AR A 011 4 
 I s & 0 1Z 956,04J
SINGAPORE eS O3 11 ,676.q721 *
156 01 


rAPR 10,580 310,106,ANrAINCN 
 3
119 
 01 110,000 2,0'8,2A0
4,100 
 12,61S2;
 

CONAD4 210 ,211
as 190,912
uqyo0ASrArES 401 OJ
L ITEo 40 530 70,619
AUSTlILlA Ot 28 2.410 ?08,121
9?6
701 0 10 317 1,052
230094 996 19'l,? 

080529 sE4 706 94,639 2,018,011 210 8a,6S5O NUTS NEs 5k)

A3OS3SG 
 10? 01JNITEO X14G)OA 0, 31,520
15 $?a 601,1556 11 3 5 
JNITCO STATES 
 S0 Ci 2)0 

14E
P 4 ((3)1A PLES080601 

LAOS 

1 O 4 VEAA14j 121 0)OS 60 5,,30
10 0 R2,40 

080800 8OER1ES FREStI (5) 
JAPAN 
SlIGA0p 113 0se 

Sh00 3E 1, O 
0O 24,000 41,3? 

50 

4,50o 
 49,8117
080901 
 L lIA'4S FRESw (4G)
l4J<3E 103
O 0 

4,110 1I3'm
LAOS 12120S1 0 1 S 14OA 7 0 1, 2 , 2 2 0 , 879 S5 1 71 25,OjI 55, &11,1SLJOS
34Lr4S 14l OSi13 01 59,04/ '41,9It

4J0
S[4:AP3RE 136 0 

do021,0ta$64w&N101 3, 
59P 

*12 01 11,125 7 ? JVr 133S 
 124 01 300 
030 
 1,530
 

710 
 7,71! 5'584,7512t~,m
 
080902 a4rE:.ELONS rE S 5G)
 

MONG404G
3 A RA4,A IO 0$01 1] 3 ,100 t2 1,sO t1p,,57 401,578LAOS 1,1l5'11 
 01 a00S0
F 
 ?GE 0 0

GE9MAr FEO 

10 102 2,600
412 212 03 102 1,600 
18,494 107,680 
 50V 1,0,
 

080903 444aJTA4 (KG43 v 10
 
aquA1 

102
02 Os804GKONG 105 03&11
KUdAlr b,?

SI0 109 OJ
1 
 2,459 51,'s2
(StJGAI OS 

0 24,010 11,.1'31120 
 660
1,1rSNl OR3 
 11 01 
 6,l0 ";z
 

fL50I* I s oI 1;0
 

10,7 ,0

SC E R 159 0 $ O1 0
2 0 4 a J 1 ",1 

175 6,2,43dCLGI U 411 203 O 

G 1 9 1 1 hsi 202 , 6 1 7 21 2 
?20? 
 I I , s216,05 09 1142O 3E 1 SS,?z,15

59I10 4 0 23 1 03 
 I ,2 .
 

6qNE l oS
S~~ 14AO252 
iNIlO 10EN2S22 Olci4, 7,95 )4,73~ I33i213 

7,2235 15,01o
 
080904 ou 

5,024 2 0 
86,410 I lo10
4ONG(ONG 105 03as 1 005 15 ,S35 1,1
 
q1 Tn:S 10?11 O0

LAOS 1 2 8a5 132 414 S 13 , 4 4' M 
1II 01ALAYSIA 
 11 65 2,71

15,00,
SI12 
 4 
 6,66 1 43

SaLGIJ 
 136 oJ 


41,510 1Io0 
$RANCE. 204 as01,S9
G f R 1111 40S EP? 25NEr4a LAJ 0 01 16 0 ,4 70 64 , 4.3 3? 2? aO 969

721 17
 

S.0E Dc N 4 aJ213 56 519?1. o3S
J11TEO
J22I 1 srAIS ?01213 0OjJ 90 1,388 l1,i1?1,541
213 

0 0 9 0 5 S u5 4) A P O L E i ) 4 0 0 14 0 1 2 5
 

dA RI I
 
104G230G
140 0 

JA PA N 1 1 1 0 1 1 1 1 , i l 5 , 
U.4AIr 11 01
SAJD l ARABIA. In 0 as 161110 01 5,210 15 5

20 72320 
1,13 
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C344001TI, ,, * , ouA~rr.,~lt .01 ALUE OJANTrlfY F.O,. 4AL-jr 

c0oc 0 e S C 4 1 r I 3 C Coo 48414r) l T ) 

080905 SvGC4 APPLE 
SI GAP3AE 156 05 

104 
SaA93 

1,50 

F*NCE 
GE44 MA FEO 

NETHERLANDS 

REP 
210 
21a 
224 

Oj0,1, 
O 
O1 ,101650652,io 

28 
?:6,690 20,69550516,965 

080906 PAPAYA (16) 
6AHRAINMOd6 ON6 

102109 
0103 

156M,957
414,420 1,502,680 

999 
5,5O80p,$ 

171 
15,509,519 

03,400 
,AYSIA 

PAKISTAN 
SINGAPORE 
dELGIJ4 
AfsAR( 

F.&MCC 
GE44ANY FED 4E 
900NERLANOS 

129 
136 
104 
20? 

210 
212 
Z24 

Oj 
01 
03 
01 
OS 
01 
O 
sr 

150 

IS0 

600 

14,734 

3,086 

11,904 

2,50
3,990 
3 

500 

20149 
1,758
4,565 

L&O 

9,6
55,15 
50."75 
18,8,5 

20,540
35,056 
4,51? 

24,,456 1,541,61 S533T101 1 , 61,6S$ 

080909 DINE4 FRUIT 
dAHRA1I 

FRES4 4C0) 
l0 03 1,032 20s,4O 17,94d 203,150 

dANGLAOESH 

agi401 
904'GK3dG 
103NESIA 
JAPA4 
U0JAIr 

L4OSL4SIA 

10 s0,) 
los 
'09 
Ili 
115 
to 
121
14 

0 
0$ 
OS 
01 
0 
Os 
oJ 
03 

S5 
t,980 

470 
180 

4,504 
16,745 

11153s 
1,851 

3,6004,~ 
1,440.796 

10 

4,275 
3,495 
2,100 
s, so 

5o?10 

1,7,1 
0 

66,215 
28,774 
27,12) 
56,441 

P4SLYSIA 129 Os 1,000 5,000 

PAILIPaINES 
SAUDOI ARABIA 
S14GA03oE 
A48 EM14 tfS 

150 
34 

136 
14104 

05 
05 
03 
00,O 1060 16,703 

10 
3,50 

199,564 
5,334 

99 

1so 
61,97 

S 

2,594,I65 
60,IY? 
1,903 

F4i1Cc 
0C94A11 FED 

Nf(8ElLANDS
S.1000 

4EP 
I10 
212 
*4
231 

o 
01 
01 
03 

30743 
1,585 
1,725 

66,895 
zs,601 
80,111 

45,985 
9,101 
58,44

300 

&39,213 
15,211 
748,278 
15,000 

S(IYZELA? 
JNITED KINS0 
UNIr stAEsDO0 

AJStYtLIA 

232 
z 
s 

701 

01 
01 

.05 
01 

1,1510 
195 

80645 

15,80z 
1,802 

267,087 

8,201 
89f 

4, 90 
1,250 

1,816,736 

129,021 
16,e44 

219,139 
73,953 

18,945,020 

081000 FRUI r 6*0Z(N Nor 

JAANJ0DA1 

ADDEO SJGA4 (,G) 

115116 0503 43084 5,874#142 096500 62,497,4692,433 

.JT34A 203 Os 1,200 2,663 

10ANCE 
IfALY 
NErHERLA4OS 
JNITE0 sTrEs 
J1TOPA I4 

210 
219?i 
224 
402 
01 

01 

0A 
03 
O 

4,515 183,661 

59,13 
119,985 
40,855 
4,641 
8,I , 

6'5,11 
1,123,334 
1,40, 99 

358,5(s 
79,941 

4q7,599 0,057,803 6,531,078 66,162,755 

081100 FRUIT PROVISIONALLY PAESE~vE 
434GK34G 

CANA0A 

F0 TRANSPOIrATIO 
109 01 
01 Oj 

(G) caOU 
5,00 

12,3'S 
189,55 

051201 LUNGANS DRIED (CG) 
NITE D STArES 

AJSTYALIA 

402 

701 

0$ 

03 

7 
2?00275 

32. 31 
31,95054,501 

081209 OrHE4 FRuIr 
dd4A106 

0RIED lES (KG) 
0 60.) 5,403 

,434G34r 
4ALAfSIA 
SAUDI AABIA 
SINGAPORE 
JNITED [NG0II 

UNITED SrATrEs 

10, 
124 
14 
156 
233 

402 

03 
01 
03 
Oj 
OJ 
01 

8,700 

8#900 

O7,600 

60,862 

129,115 

190,037 

5 5 
35,45 
6,6F6 

63,170 
10610 
4OZ72140 

190,191 

& 49?5991 
251,613 
236,213 
751,221 
72,759 

2,417,6?6 

rorAL 3V CHAPTER 14,897,884 593,7t0,SQ. 
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APPENDIX C. - Processed Fruit and Vegetable Export for 1980
 

200111 FRJJt 
PREPAREO 3 PfESj4VEr 61 V14EGA4 O4 ACETIC ACID IN
MONGOG 4iRrlGnT coirAINERS C(G)
109 
LAOS 


121
1ALArSIA 
 1?4 

SINGAPORE 136
PRlAPC[ 210 

GER4Af FED REP 
 ilz
PlErseLANOS 

CANADA 

uamo srkrEs 

AUSTlALIA 


?00112 VLGErABLES PREP4RED 

8AMRAIN 


M34GK34G
JAPAN 

LAOS 

4ALAYSIA 


124 

401 

402 
Fol 


Of P4ESE,1E0 By V1I1GAR 

102 


109

115 

121 

124 


OS I&9,Z71 
0A
01 
 '50 S%50O
OJ 2 so 1, 0

05 
 14,60v 16,635Os
OJ 1,T3U 6,6340 1 ?179
 o 
 1,421 0,49703 o6 2,375o ?50 ?395
 

170,989 &41,049
 
1M AIRIGHT CONTAI"LES (G)

01 
 124 Z,674

O3 450 4,119 170,71v 2,41,q9?
03 
 '6,080 346,40?
01 
 2,146: 326.7
O 10750 1?,929 64,04 
 51P,204
 

Note: Continued on following pages
 

Source: Thailand Department of Customs
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88P087$
 

CJ"4ODI r 
 cOJ 
 u0Ir .. ...... DEC 198 ........ ...... JA4-DEc. 1980 ......
.

CODE' 0 c 4 1 0 ! 1 it C30E CODE 
 ouwiry F.D.B. VALUE 
 QUANTITV F.O.S. VALUE
 

OO1z 


200121 


2001Z2 


Z0020 


200202 


Z00203 


?020A 


VLGErAOLES PACA4EO 04 
PRESE4tED 
 f VINEGA4 I AIRrIaT CONTAINERS ((G)
SAUDI ARABIA 
 134 03 
 3.7S2 1?3.621
SINGAPORF 
 136 03 
 12,24? ?24,048
AUSTRIA 
 Os 

O(NN4A4 
 20? 3 
 "170 ,60
FRANCE 
 Z10 01 

GERMANY FED NEP 212 03 

NETHERLANDS 224 01 

NORAAVSVIrZERLANOD M?M2 os
SdrIOR A4D 
 O$
J3Z OS 

UNITEO KING3 
 23 90 

CANADA 
 01 05 
 9-1,61
 
UNITED STArES 
 '01 4,692 

AUSTAALI4 40Z Ci46Z 4*134,3
0I 01 


$0181 
 37Z.404 


FRUIT PREPARED 34 PRESERVED 6y VINEGAR 3R ACETIC 
ACID NOT IN 
AIrIGHT CDntAINE5S c'r
6AHRAIN  102 03 

HONGSONG 
 109 03 
 1zp930 107,312
JAPAN 
 I11 01 

LAOS 
 121 O$ 

4ALAfSIA 
 124 03 

SAUDI ARABIA 
 134 01 

SINGAPORE 
 156 01 
 740820 501,150
FRANCE 
 210 03 

GERIAsy FED 4E 
 212 0? 

N EHERLAN DS 224 O $ 

UNITED KIGJ3 
 M33 0$ 

CANADA 
 A01 Ol 
 21? 90121

UNITED STATES 
 402 Oj 951 
 25.14?
AUSTRALIA 
 701 01 


18,918 643,330 

VGETABLES PREP4AED D4 
P4ESERVED 
BY VINEGAR NOT IN AIRTIGRT CO' AINEOS (CG)
IARRAIq 
 102 03 
 300 ?,405
CHINA PEOPLES 4EP 
 10? 0s 
 108 4.427


AONG(ONG 
 109 OJ 
 19,000 311,65? 
I N D I A 1 1 0 0 3 JAPAN 
 110 03 1?6#030 638,6??

4ALAYSIA 
 17& O 
 44P650 253,565 


127 0?
SAUDI ARABIA 
 13 4 0 4#24? 117,38

SINGAPORE 
 136 0 1091000 612,579
SRILANXA 
 IS? Oj 40210 114,30?

AUSTRIA 
 203 03 

dELGIJIq 
 ? 05 

FRANCE 
 210 03 

GE4A'4Y $Eo REP 212 Oj 
 189 7.116

ITALY 
 219 OJ 

NETHERLANDS 
 2n O|

NOwAY ?23 OJ 

SdITIERLANO 
 232 Oj

UNITED KINGO03 
 ?33 O 

CANADA 
 401 O5 
 444 ?4#003
UNITED STATES 
 402 03 
 97S1 439,892

AUSTRALIA 
 701 Oj 
 1?? 14,109 


3S8,106 2,345,090 


rowol IN AiRiG'4T CONTAINERS (KG)
 
SRILANKA 
 13? Os 


AUSHROOiS TRUFFLES 
 N 4IRTIGHT CONTAIERS (KG)
 
'OM.KOHG 

4
 

109 03LAOS l i 03 

SAUDI ARABIA 
 114 01 
GERMqA4 FOD REP 
 z12 0 

UNITED STArES 
 402 01 


BAMSOD-SDOrS 14 AIRTIGHT 
CONTAINERS CEG)
BNRAIN 
 102 O 
 260 2,0880
MONGKONG 
 109 O 
 40,000 308,501
JAPAN 
 I11 oJ 
 9,900 114.136 

LAOS 
 I21 0 

SAUDI ARABIA 
 IS& 03 
 o696 58,032

SINGAPORE 
 136 0 
 2o000 194,673
AUSTRIA 
 ?03 03 

FRANCE 
 210 OJ 
 ?,280 22,217
GERMWA FED AEP 
 212 01 
 436 9,11?

NORAy 
 725 oJ 

SdEDEN 
 231 Oj

SWITZELA40 
 232 O3 

UNITED XING000 
 2 OS 

CANA0A 401 0 2,160 ?6,47?

UNITED STATES 402 oJ 0R,93 218,858
AUSTRALIA 
 101 03 
 to0 4,2?7 


122?623 1,119,190 


ASPA4AGUS 
IN AIVrIGHT CONTAINERS (KG)SINGAP3RE 
 13S6 0 


Gofi[ PEAS IN AITIGmHr CONTAINERS (KG)
LAO5 
 171 03
SAUDI ARABIA, 
 114 03 


3.658 

302,339
01
 

40S 

11as01 


23 

612 

99
6996-1
1,043 


1*660
40 


log,813
47,43 


4,936 


6830421 


7KO
 
3?3,583 


45 
?2 


4,Z60 

644 


I12,872 

Ih,135 


2 

5 


1,040 

1,671 


16,?6514a, 

492 


$46,204 


834 

108 


344.926 

S o 

3?7,05 

3360A00 


30 

13,81$ 


94A,10j 

4410. 


94S100
 
599 


6,152 

595 

If
3,61
 

200 

43 

4 


321 

3,093 


44,641 

?.316 


2,444.70d 


ISO 


20 
43 


640 
I ,?A0 
1,$35 

14.498 

1.022 

78,996 


1.013.104 


i1 

4.03S1 


7?,69U 

?51 


34,536 

703 

?z
7.6
 

66 

210 

140 


5,000 


145,047 

42,314 


1,451,685 


90 


90 

2'1 

170 


818,041
 

403 169
1.43
 

1M,134

1o5,310
 

01
 
1A,01)
 
1,61
 

12,3930
 

2,663
 

I
 

134,517
 

10,62?.N6
 

3,244,169
 
405
 

740
 
A6,ASY
 
15,4?5
 

1,86S, pi
 
3?6,RMP
 

1,770 
?o
 

y0,?07
 
64,6?2
 

5; 
1 . ?;
 

6,041,052
 

la'$1s
 

,477 
2.304,904
 

9 1 

4.745,4%4
 
1.P12I.6 

91
 
10 ,SI
 

4's?,011
 
114,302
 

1J.As
 
2 6,T?)
 
l,?2
 

0
 
900
 

1,4?
 
1,3S
 

19,:c3 
73,14N
 

10,AS,1ql
 
1Z, A7
 

16,1!N, 1 i? 

1,4 1
 

A6Z
 
1.540
 

11,36
 
7?S,197
 
1,1,?7
 

341,641
 

'2,41I
 
547, 1
 

9.611.466
 

A,Oq 5
 
3I1,431
 
331,8?
 

I
 
1,055
 

413,71?
 
13.81S
 

It6
 
1,714 
3,A/2
 

1,710
 

1,86,913
 
e5,??6
 

13,73,?7I
 

1,941
 

1,247 

,to0o
 
ki 1
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00201 

http:10,62?.N6


Co0oorv 
CODE 0 I S C 4 I P rI 1 0 

coi-rqy Ulm 
CODE COf)E 

....... . DEC. 
oUAVTY 

1980 .. ... 
F.o.. VALUE 

.... JAN.- IOEc 1980 
OUArIrY F.0.0* VALUE 

OO206 fUUNG CORNS IN AIRTIGHTAHnRAIN 
004GKOqG 
JAPAN 

SAUDI 4RABIA 

04fVAIN(RI cXO)101 
109 
11 

34 

O 
OJ 
01.9 

03 

(CApir) 

5, $4 401 
607 

7,69 

(BAHT) 

iOois 
103078 
123,rr 

S I GA P O ESAILANKA 

dELGIU4 
F0ANCEGERMANY FED E0 

NoQiJAr
CANADA 
UNitcO STATES 
AUSEOALIA 

1 18 
17 
2134 
?0 
12 

?21 
'01 
(02 

701 

Di,84 
01 
Os0 
OJ 
03 

.01 
03 
03 

03 

4,088 

180901 

0 

86,3,0 

809 6 

638,441 

??Si4 

"2,?011 6034 

136466 
30 

463 
314.1099 

1,329,01 

R I6" 564 

2,, 

,16,3s 
3s,0 

3,gSsos 

200107. SIRING SEA S I 
AUST4ALIA 

AIRTIGHT CONTAINERS fig
11 0DI 

713903 1,337,9 916,491 

4011,00 

71,370,703 

14,6%4 

200219 OTHER VEGETABLES 0 
4EPAREONOi NG 

IRA3 
JAPAN 
4ALAfSIA 
SAUDI ARABIA 
SINGAPORE 
FRANCE 
UNITED STATES 
AUSt4ALJA 

PRfSC VED IN AIqrIGHr
09 OJ 

13 os11$ 03 
124 01 
13A 03 
136 Dl 
110 05 
40? oj 
?01 O1 

CONTAINERS (CG)
13,500 

S00 

i2,500 
1i701 
1,3s9 

36,304 

15,098 

115,808 
41,928 
44,2?3 

s0?7,6 
37,30o 
27,55 

.64,95d 
1,701 
6,790 

6 15 

1,1022,815 

164,41Z 
13J,631 

1 401,5 S 
4*7,73 
17,995 

2ZOM SALT CA98AGE DA;EO (XG)
S4ONG0&G 
LAOS 
SAUDI 4RA814 
SrINAP)4E 

VI Er,1a'
GEAM44f FED 4EP 

SCIYZCLAO,fLWA4 

UNITEI9 STATESAUSIRALIA 

" 
1l0 
1l1 
134 
136 

14 3
212 

225Is402 
01 

Os 
OD 
03 
03 

03
03 

0301 
01 

&0.360 

54 

759,363 

1001 

35,707 

1,34 

26n,213 

6,850 

4,10k 
3,965 

10 z
1,01 1 

SO 
13sr91,741239/ 

17,734 

2,679,506 

96,660 

336,O 
F6,398 
56,0 j 

1 35S
3,477 

65? 

A3; 63 1614,077 

2002?1 

700?29 

ruRNpS PRESERVEO NOT IN AIRr1GHT CONTAINERS (SLAOS 
II1 03ALArSIA 
124 01SAUOI ARAOIA 
1s& 03?0GE44A'd FED REP 12 3JNITED STATES 402 OJ 

0 1 E VEGEtABLES 04ESE4VED Njr I AIrIGHT CONIAI'dERSdANVA I (KG) 

1.678 

260 

Z60 

55,28 

9,520 

91520 

29,994 

200 

A30 

651,1 
6,S5/ 

50,74 

5)0,767 

2,500 

Z10,004 

491,777 

q3NG904G
JAPAN 
1ALAYSIA 

SAUDI ARABIA 
SINGAP3PE 
fRANCE 

10? 
109 
115 
124 

134 
156 

Os 
01 
03 
OJ 

03 
o 

47,OS0
?11,460 

4,000 

I'M 

366,411
1,$64,058 

123,354 

62,340 

60
71l,444
458,450 
32,44 

9,144 

1,200
3,453i,OR
3,0664,77 

303,91S 

311,45S 

GE 'A~ f FEO EPSVEOENf 

No 
SWDES"ITIE4LANO 

CANA , 
J4ITED STARES 
AUSTRALIA 

?10 
71
25 

1A1 
11211 
401 
'02 
F01 

03 
0

09 

O101 
03 
oj 

Os 

90 

M 
907 

01,016 

1,05115 

20164 
20,14 

S7, 51 
1,s5I0A5115, 

250 
2??? 
01 
60 
68 

36z, s15 
55,$A13A 
4,793 

7,560 

1,744 
1 50?2 
59,012 

309,0901,793 

?00300 FRUIr FROZEN S GAq ADOEDvl mE SA ES (G) 
402 O320 

249,100 2,150p364 1'794,0 8.162.111 

1 1 

200401 FRIIr PRESERVED 8f SUGA4dURN-4AnOmGgOqG 
JAPAN 
LAOS 

N4ALAISIA
SAUDI ARABIA 
SINGAPORE 
SRILAq9A 
AUSTRIA 
FRANCE 

GERMANY FED RIP 
1ETNELANOS 

S ITZE LANO 

CAOAUNITED STATES 

AUSTRALIA 
NEd ZEALAND 

(KG) 
106
109 
115 
111 

1?4
134 

136 
137 
203 
210 

21 

224 

21 ? 

401402 

701 
r00 

0Sj
OJ 
00 
OS5 

01
01 

oJ 
of 
OJ 
O1 

Oj 

01 

oj0,3s1 

O0 

OJ 
03 

to
4,736 

i40000 

10410 

1.701 

i2o760 

14,000?3,461 

&17 

1,800
11,140 

690,800 

19,996 

54,310 

396,147 

170,33771,1?1 

130019 

230 

6,900
64,940 

146,010 
10,7 

4,030
11,71 
41,040 

277 
2q 

40,931 

?54 
17,020 

68,33527,?0/ 

1,744 

61,700
t?9,9 9 

479°,917 

91,310 

zz,oss
356,749 

74,73 
1,7 ?8 
1,774 

1,100,353 

0,096 
396,747 

60 

?,305,5156,861,904 

3,710 146,032 

20040 FHuI r PEEL PARTS 
AONGKONG 

oF PLAN1S P14SERvED Of SUGAQ I9GI 

iz.687 ?,162,0F6 60.37J 17,355,807 

l09 03 
633 1371 
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CODE,u 0 cUrqY unIr ... oc 
C30' C0ic QUA4TITY 

004 oz Ru I PEEL PARrs 31 PLA'rs P ESeRvEo 6Y SUGAR IAIG 
SAUDI ARABIA 

114 O 

0;0510 
 FRUir 
PUREE FRUIt 
PASteS 
FOR INDUSTRIAL USE
. . UNITED srAfes 	 (KG)1o0 03 
 -11

13 

200720 
 JAMS FRUIT JELLIES IARNALADE OTHER
#RUNE 	 FRUIT PUREE 
A010 PASTES (Kg
103 
 0
.BURMA 	 100 

106 
 03 
 210
' O N O K O N G
JAPAN 	 1 09 0 1 


LAOS LAS13*795 	 11$ 0) 

121 Oj
SAUDI ARABI 	 122 

131. OJ
SINGAPORE 

136 
 05
SRILANKA 	 is-750 

IIO?
AUSTRIA 

IDS 01
FRANCE 

10 


4EtHERLANDS
SdITIERLANO 	 22 Oj 2 

521 07 


ANA DA SP 
 l Oj 

UNIT0D STA0ES
AUsrRALIA 


402 03
?01 
 01 lol1
281 

16.766 


700601 
 PINEAPPLE 
IN AMIRTGHT 
CONTAINERS
CAINA 	 (KG)
PEDPLiS 
REP
CYPRUS 
 I08
107 01
03
 

OPUS35,?50 

111 03 110198


INDONESIAH3GOG109 

OS 


JAPAN 

ISRAEL 


111 03 

IIS 
 03
JORDAN 	 564.00 

116 
 IDS
KOREA REPUBLIC OF 
 11 03
d A I r 	 A6P61A
LEBAN 
 7 
 Io 03 


LEBANO 
 1?2 03 140360
SAUDI ARABIA 
 1725 0 
SINGAPORE 
 134 03SY4IA 	 136 03 74101.74 


138 O3
U ARAB EMIRATr 
 146 03
YEMEN oEMDC4ArjC 
 142 Oj
E E1 OS 
 ISP66 

AELGIU1 
CZECHOSLOVAKIA 	 201. 03 
 jlP?3?
03
DENMARK 


706 03
FINLAND 	 1910 

op OS
FRANCE 	 01,793


?09 03 
 l139
GERMANY 
rfD REP 
 210 01 15*194
GREECE 

711. 03 
 291som 


I rALYIRELAND 
 I?18 0,134,
MALTA 	 O1 

Z19 
 03 
 lq1o976 


NETHERLANDS 
 271 OS1 

NORWAY 

)PAlS4EoEN 	 Z?6 OJ S177105
j 	 6o6,5,669
q	 225 03 	 46#612710 03 
 321 '5?7 


M 
 0
SWIT!ERLANO
UNITED KING0O3 	 231 03

717 03 I3s71l 


USSR
ANADA 	 Oj
CSI LE 	 734 03 53,0010234 Oj
0367
0 0 

UNITED STATES 	 1.01 TDTE119 

107 
 03 
 7.173. 


EGYPT ARAB 4EP 


* 


61 
 Os
SIERRA LEONE 

SUDAN 
 638 03 


64 Oj 


"Ed ZEALAND 
 A01 03OT
AOAllo 110.173
708 01 


130619,006 

0060 RAIBUrAN 
IN AIRrISNr 	CONTAI'NERS (XG)
OONGKONG
LAOS 


109 03 

MALAYSIA 

SAUDI ARABIA 	 1 03 6 

SINGAPORF 1,05
114 03 


116 01 

VIETNA4

DENMARX 
 03
FRANCE 	 143 Oj 
 11O
to 03
GERMANY FED 1.6 


0p 0Io 


GERMANY
EO REP
NETHERLANDS 
 12 01712 03 

S.JEOEN

S111TZERLAND 	 731 OS 


2)2 Oj
UNITED KIJNG034 
30
CANADA 
 1.0 0,gq?
UNITED STATES
UAITI 	 401 OJ
NAItI31 	 107 Oj 

608 

03 9166
4,068 


AUSTRALIA 
 SOI 03 1.77,l
71,773 


700603 
 LICMEE IN 
AI*TIGHr CONTAINEgS (¢G)
LAOS 

UNITED STATES 
 I71
1.0 031
OS 


O )1.6 


10060 LONGAN IN AIRTIGNr CONTAINERS (KG)INDONESIA 


11 
 01.
 

33 

190---.......-----...... JAN..LJEC. 
io .....
 
F.O.8. VALUE
(ANT) ouANrltY F.O.B. VALUE


(IANTI
 

3,030 
 99,075
3,60U 1,16 6 

1,366 
 II
5oe6	 1,026
1,3I5S6 1J 

1,769 
 .660 
 17,017

1920 
 255
1 # 6 i , mo0
 

1,19 
 lS6,77?
 
3,600 


1|6,01
 
1,676 
 40,400
 

r ZO,5o01oJ06 11 
 110.06) 
 1.308,8,;
 
,s 
 0,071
o 

1.U34,1.6
600 
 7.231 
 1,65
 
,6
 

1,104 
 36,95S
 
3ss 60,3!9
 

83,693
2A,149 13,095 
 7i3,711
971 
 7o,337
301,1'' 
 1L60730 
 7.70OI0q5
 

95oO21 	 1,51006?6
 

313,199 	 421,755
157,523
7 1,816,6,3

100 0J 
 53199

61,99S 
 1?S,504


9,787,137 
 1,766,61,
 
,6 
 164,2ql
 

$0931,856 ,"812,096
,86a 	 161,9?
5*4 23 3 4 sio
 
175,060 
 1991,776
 

61,123 9,91 361,9
13.695 

166,6il
3,60, 1;
 

?,738,28? 
 5#306.064
101,077 4U6,91,1.19,6,3

103,09 
 1,sui
 
1, 69
150,7?,) 16, 1,51
Iot910'53
Z96,618 
 199,)$5 
 4,20,176
 

618o899 

,06 698,54/ . ,7,~

71121,14?
 
.t7,111
 

:.0,010
1.5,10 
 10,77,101

4A010 
 S99,1.6 
 6,?79,1qe

114071 
 ?0,94,140, 
 26,1A,01
31i,0 
 15,3
 

16,1, 723 110 ,96, So?is 
?,161,r1.9 790,718 
 16,47
5, 43 
 65,?S79 B 7,O16,qol
 
S,14,232
524,414 ?98,554 27,198,5?1
3,983,30 	 9

,61,399,
 

23,16,745
1SL,089

197,37	 1,318,065


1 	 181,009 
 2,178,4 l
597,500 	 1
627,268 
 7168, R,6,
250.381 
 2,601,245
128,50! 
 7,008,071
 

4,941,9l2 
 ?0,494
0
91,1.3,s7 	 93,910,?95
61,467,90 
 7?9.0,1
 

6830942 
 737,.9 13
 
1,87 1 
 1,195


1,8?1 
 10,197

31,893
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C0,4D0TfI 
CODE 0 E S C A I P 3 4N 

COUNTRY UNIr 

CODE COOt 

. . DE..19O 

2UA4TITY 

........ 

FO.8. VALUE 
(iAmr) 

...... JAN.-ULC 1960 .... 

OUANTITY I.O.U. VALUE 
(BAAT) 

200604 LONGAN IN 
LAOS 
SAUDI 

AIRTIGHT 

ARA8IA 

CONTAINERS (90) 
121 
154 

03 
OS 

961 
7,40 

4 ,544 
510,515 

SINGAPORE 156 05 13,560 W,zoo 

VIETNAA 143 Oj 811 10,16? 

FRANCE 210 03 33,151 1224. 7?2 

NETHERLANDS 12 Oj 15O255 4'R,017 

4ORWAY 225 01 . 41 1,565 

SWITIERLAND 
CANADA 

252 
'01 

01 
0 271 .13349 

*4 
1.08 

4,459 
46,95? 

UNITED STATES 4 0 as 12,e85 1,058,770 83,36i 3,8Z9,598 

AUSTRALIA 701 03 406 20,906 3,?51 1M119 

5s1s29 1,093,025 1F2,954 6,80,696 

200605 RA48JrAN WITH PINEAPPLE IN SYRUPS ((G) 

INDONESIA 111 03 20841,589 

JAPAN 115 03 155 5,060 

SINGAPORE 136 03 Z5,628 749,854 240,51n 6,356s,54 

FRANCE 210 01 19,zl 599,A04 

GERMANY FED REP 212 OS 19,073 SR4,L9 

NETHERLANDS 124 03 13,554 340,71? 

NORWAY 225 Ot 29 7,3W 

JNITED KING034 233 OS 1,50 53,815 

CANADA 601 03 408 15,428 408 15,478 

UNITED STATES 402 03 1,155 44,589 25,151 870,065 

AUSTRALIA ol 01 £06 15,860 1,491 53,454 

3tA OCEANIA CNTRf 799 03 16,?72 .98,970 

cNrRY FOR SJNOAY 899 01 2688 69PS60 
j?,777 82S,731 548,656 12,389o639 

200606 4ANGJ3 IN AIRrIGHT CONTAINERS (CG) 
JAPAN 115 03 18,406 270,491 

dFLGI, 204 03 1,356 4,$19 
FRANCE 210 01 15,978 312,018 

GER'iA 4 FEO REP 212 0J 9,010 189,504 
NETHERLANDS 224 OJ 11,780 274,176 
CANAOA 401 O 406 12,141 

UNITED STATES 402 05 18,607 299,86£ 19,844 331,549 

AUSTRALIA 101 03 29,05Z 4A3,25 

.18,407 299,86£ 107,502 1,895077? 

200609 BANANA IN AIRTIGHT C3NTAINEAS (KG) 
FRANCE Z10 03 6,780 106,91? 

GERMANY FED REP Z12 03 9,492 146,396 

IETHERLANDS 22£ 0) 16,278 2sB01 

UNITED STATES 402 03 2,?12 £2,850 

AUSTRALIA 701 0 165 5,500 16 5,500 

165 5,500 35,421 61,M 

200610 OTHER FRUIT 
8AHRAIN 

IN AIqTIGHT CONTAINERS (KG) 
102 03 209 3,091 

ONGKONG 109 03 654 14,745 
IRAO 115 03 67,800 1,275,000 

JAPAN 115 03 64.273 660,79 

LAOS 121 CA 96 ,0896 
SAUDI ARABIA 154 03 670 11,139 
AUSTRIA 201 03 746 73,641 

aELGIUM ?04 Oj 1,356 .?,9sI 

DENMARK 
FRANCE 

107 
210 

OJ 
03 

54 2,335 5f. 
109,861 

2,31) 
Z,71 

9 
,A? 

GERMANY FED REP 212 03 21 1,6A6 

ITALY 219 03 121 1,97? 
NOrwAY 225 Os 4,189 6?,515 
SOITZERLANO 232 oS 2,712 46,275 

CANADA 401 Oj 1,043 13,794 

UNITED srtEs* 402 01 17,738 21,249 67,90d 1,390,351 

AUSTRALIA 701 03 4,236 118,szo 

I7.92 423,582 S05,951 6,396,046 

200611 ALMONDS GROUNONjrS 
AONG3O G 

AND OTHER NUTS ROASTED (KG) 
109 03 9,700 139,204 117,841 1,973,756 

SAUDI ARABIA 154 03 20 1,102 

FRANCE I1 03 2,220 7R,766 

AUSTRALIA 701 01 1,400 64,547 

9.700 159P204 121, 49 2,078,17I 

200619 OTnER FRUIT PREPARED OR PRESERVEO NOT IN AIRTIGHT C04TAINIRS (XG) 
HONGKO4G 109 0i 57,780 631,703. 

SINGAPORE 1 6 03 1,404 139,617 66,500 1,15A,106 

SAILANKA 157 03 136 8,945 

FRANCE I10 01 411 11,721 
SdITZERLAND 212 OJ 100? 58,007 

UNITED STATES 
AUSTRALIA 

402 
701 

Oj 
Oj 

599 
10571 
5,324 

12,085 
15,633 

161,335 

1,552 
1,321 

123,t13 

66,350 
15,655 

1,945,612 

200710 NATURAL FRUIT FLAVOURS ((G)
 
UNITED STAfES 402 0i 
 1,6AI
 

Z00111 ORANGE JUICE (XG)
 
dANGLADESH 
 105 05 294 5,040 

d4UNEI 105 03 1,'600 1,141 

LAOS Il1 0j ,575v q?2,O0 
PAKISTAN 119 oJ 160 6,240 560 6,240 

160 6,140 ,01 3 106,17? 
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P. 45F APOR I 


'OoI rI 
CODE 

IBAr) 

.0 E S C A I P i 3 I 

caJNtry UNIT 
CaDE COUE 

...... .DEC, 
QUAfrITY 

1980 . 

F.O.B. 
. 

VALUE 
..... JAN..UEC. 1980 ...... 

QUANTITY F.O.B. VALUF 
(BAHT) 

200712. PINEAPPLE JUICE (KG) 
dAHRA14 10? 03 2331U Z16,903 

OANGLADESH 10 0 58 10s0? 

dAUNEI 105 1o 3o996 T IR!I 

0ONG904G lO9 03 17,082 ??6P602 

JAPAN I 15 0 130608 210,172 

(OREA REPUdLIC OF 
KUdAIT 

119 
10 

O 
03 

216#256 
8165 

2,5A7p?63 
89015? 

LAOS ' 121 05 6.n6l P.4,?O0 

LEBANON 122 Os 369,094 S,91,192 

J4N''iza Os 4590811 5941.182 
PAKISTAN 129 05 180 z400 640 ?,?o0 

SAUDI ARABIA 134 03 160,#68 1,5Q6,768 

SYRIA : 18 0$ 1,356 $,?0 

U ARAB E414ATES 1W2 03 10*A6 143,716 

YENEN DENOCAAfIC 145 0 101086 100#691 10,086 100,691 

dEA.OIU4 204 03 31,241 WPM91 

FINLAND 109 O 96p30s 1,119,605 

GEENANT FED EP 1? 01 $56,811 3,361,042 

ITALY Ml 03 46,?7Z 490,651 

IALTA Z?2 01 5,443 57,oIq 

NETHERLANDS 224 05 520.62U 4,749,281 

NJR 0Af 25 Oj 18,713 205,50 

SPAIN ?10 Oj 1,656?86 18,65,7A5 

SdEDEN 231 01 78,080 9?P,815 

SOITIEPLANO 22 0 28,994 318,415 

NITEO X14GO04 253 01 150,137 1,6W1,715 

CANADA 401 Oj 549,994 6o334,694 

JNITEO STATES 402 03 I,7$4,86Z 23.253.00Z 16,660o29 201,#06,967 

. Ei ZEALANO 7O 05 465,00 518,715 
1,Wi5128 23,336,093 21,133,A95 251,66,%q 

200716 JUICES Of ANY OTHER CITAJS F-UIt (G) 

SAUDI ARABI 134 OS 552 30,567 5!2 10,561 

552 30,567 551 00,56? 

200r19' OTHER FRUIT. JUICES (KG) 
dRUNEI 105 OS 931 1,e1 

LAOS i1 03 263 3$600 27,761 54, 0 

UNITED KING)JI 23 03 446 ,4 
CANAOA 401 OS 163 5,495 

J1iITED STArES 402 03 24,52) 610,9?; 

AUSTAALIA 101 Os 1,06d 15,?m 

263 3,600 54,A?5 1,07S,944 

200721 TOMA03 JJICE (9G) 
MOHGK3NG 109 05 122 5 

PAKISTAN 
SINGAPORE 

129 
136 

05 
03 4 

6 
o234 1,32,72 

110 
A6,23, 

j6,234 1,3?22722 66,473 ,?,%l 

200729 01ME4 VEGETABLE JJICES (|G) 
J4ITfO STArES 402 03 50d 11,105 

TOTAL BY CHAPTER 10,348,884 1,829,2 ',5?6 
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VIII. APPENOIX
 



APPENDIX E. - Needed Equipment for TISTR Packaging 	Laboratory
 

PRIORITY I.
 

..rice
Euientin 	 baht Reason for request 

1. Compression tester 5 T. 1. 850,000 	 To test comrression and stacking stren-t: 

of various packaging materials such as 

corrugated fibreboard container, ba-.boo
 

basket, 'ooden crate, metal uail and :a'et 

2. Concora medium tester 1 261,000 1. 	To measure crush resistance of ccrrugate-_" 

fibreboard and box for the determination ZI 

flat crush strength. 

2. These measurement is imortant in establishi_

standard of the corrugated fibreboard.
 

3. Controlled environmenttal 1 1,800,000 	 Two Environmental chambers equipped ;ith 

room, 	 capacity 20 cubicmetre temperature and humidityr controllers are 

used for the si.ulated effects such as 

weather or storage, or warehouse condii-:n.
 

1. Controlled environmental 2,700,000 	 Controlled condition at 10°C, 90% RH; 20C, 
chamber, 	 1 cubicmeter 85% RH. These facilities are also utilized 

in aging test. 

5. 	 W.-ater permeation tester for 1 405,000 To measure rate of vapor permeation thrcugh 

film and foil, high sensitivity plastic film and foils. 



Frice
 
io. Equipment 1o. in baht Reason for request
 

6. Floor model universal testing 

instrument, 25 kIT. max. 

capacity, includes graphic 

recorder and accessories, 

1 h,861,SC0 1. Basic instrumentation unit to be used in 

measuring physical prcperties of pakagng 

material such as plastics, fibre, wire, 

strapping tape, cushing material an: 

corrugated fibreboard. 

2. Examoles of tested physical properties are: 

- tensile strength & elongation 

- adhesion traction of adhesive 

- compression of cushioning materials 

- compression of small containers 

- bending of board 

- etc. 

7. Gas permeation tester for film 

and foil, high sensitivity 

1 660,000 To measure rate of gas permeation throufh 

plastic film and foils. 

8. i.pact shock machine for cush-

a. instrument ioning 

b. accelerometer & amplifier 

c. oscilloscope 

1 

1 

1 

100,000 

5h,000 

279,000 

1. Losses fragile or brittle products ziue to 

incurrected packing method, handing and 

distribution. 

2. To test physical properties of cushionizg 

material used in packing products. 

9. Falling dart tester (local) 1 111,000 To test the effect of impact - on plastic A: 



--

1o. 	 Equipment 


10. 	 Water permeation tester for 

package, high sensitivity 

11. 	 O:Tc-en analyzer, portable; for 

soft and had oacling including 

accessories
 

12. 	 Revolving drum tester (local) 


a. material 


b. 2HW.-motor 

13. 	 Temerature recorder 

1l. 	 Hu i Ity recorder 

15.. 	 Anemometer 


16. 	 Frogranunable timer 


17. 	 Forklift - stacker 

. Pricein baht 

1 210,000 

1 135,000 

1 47,000 

1 3,000 

1 200OCO 

1 5,000 

1 35,000 

1 60,000 

60,000 

Reason for request
 

To measure vapor permeation rate -through
 

package.
 

To measure the quantity of oxygen gas in
 

the head, Pace of the packaging 

To test the rigidity of the container durin; 

rough handling 

A multiooint dataiogger for recording roduct 

temperature fluctuation in the container 

during thansportation 

To measure and record relative hunidity of the 

-roduct in the container during transtort.aticn 

To measure air velocity in the storage room
 

and through the stacking pattern of containers
 

To program sequence of time designed in
 

simulation process. The timer is interfaced
 

with other control equipment.
 

To handle stacks of container and gallets h-y 

lifting, carrying, moving and pushing the load. 



14.
 

ITo. 
I 

Equipment 
I 

No. 
Frice 

in baht Rea:son for request 

1. Relative humidity indicator 1 h,500 To measure relative 

resolution. 

humidity-. th hiher 

19. I-pact-o-graph'.s 3-stylus 

brack.:et 6 x 15 x 6", 
15 15" x 151: 

C,700 To measure degree of impact affecting 

container during transrortation 

20. 3eam projector 1 55,000 To measure can scems such as double seam, 

seam, overlapping, countersink waves, and 

defects 

cod

0 

21. Glass bottle pressure tester 1 4;5,000 To test resistance and strength of glass 

bottles against hydraulic pressure 

22. Blister pack machine 1 20f,000 To mak.e 

1 ethod 

packing pattern and blister racking 

23. Tall thickness gage 1 20,000 To measure the consistency of the plastic 

and glass bottle wall thickness 

24. Iumidistat 2 4,000 A relative humidity controller 

25. Thermostat 2 7,000 A temperature controller 

26. Dynamic stiffness determination 

of packaging material 

1 135,500 To measure stiffness, flexibility and bending 

properties of paper, cardboard, plastic, and 

other similar materials. The measured result 

will be used in the determination of d.namic 
mor!dulu of elrlsticit--. 



Frice 
Eqo. No. Reason for requestEquipment 	 baht 

27. 	 PATLA crease stiffness tester 1 120,000 To test folding quality of the solid cardcar. 

220 V, 50Hz, sin;le phase or kraft paper used in making container. 

complete with sample cutter 

28. 	 .. eicase and adhesion tester 1 90,000 To measure acqesive and releasing trot erties 

of the sealing tape.
 

29. 	 Package and product vibration 1 2,500,00O To measure the cohesive property of sealing 

test system and accessories 	 tare on corrugated fibreboard container.
 

30. 	 Thermal conductivity measuring 1 200,000 To measure thermal resistance of the 

instrunent 	 packaging material used in making container 

and box. 

Total: Baht 18,079,000
 



APPENDIX F. - Needed Equipment for TISTR Postharvest Laborator 

I. 
PRIORITY II. 

Postharvest Technology Lab Equipment 

1.1 Quality evaluation 

1. Size and shape measurement 

Sizing ring (sizing of various 
fruits) 

Relative Cost 

1,000 

Banaaa dial reading caliper 
(to measure diameter of 

banana fingers, or other 
fruits less than 2 inches 1,000 

2. Color 

Agtron M-500A & M300A Reflectance 
Spectrophotometer (to measure 

light reflectance in the blue, 
green, red and yellow modes 

150,000 

3. Texture 

Tension-Compression Force Gauges 
capacity 0.5 kg x 5 g graduation 3,000 

1.0 kg x 10 g " 3,000 

10 kg x 100 g " 4,000 

25 kg x 250g " 

(present available gauge at TISTR 

with capacity 5 kg x 50 g is not 
able to cover other ranges) 

5,000 

4. Light capacity Universal Test Stand 

(motorized Model, to accommodate 
above mentioned gauge) 50,000 
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5. 	 Other quality factors 

2,000Potato 	hydrometer (to determine 


specific gravity of potato 

related to starch content)
 

1.2 For measurement of temperature,
 

relative humidity, air velocity and
 

pressure
 

I. 	 Solid state "Digi-sense" digital 30,000 

thermometer (-300 to + 10000) 

2. 	Thermocouple senser to accommodate 30,000
 

exisiting multipoint temperature
 

recorder
 

3. 	 Portable digital temperature and hu- 10,000 

midity indicator 

4. 	Hot ire anemometer (for measure- 50,000
 

ment of air velocity during
 

transportation
 

5. 	 Pyranometer (for measurement of
 

solar radiation)
 

6. Temperature probe(' Kfor temperature 	 50,000 

range 	from -20 to + 800C) 2
 

7. Humidity probe(coverage from 0-100% 	 50,000 

relative humidity 2
 

8. Humidity and temperature transmitters 	 20,000 

to accommodation above temperature
 

probe and humidity probe.
 

1.3 Instruments for gas sampling and analysis
 

1. 	 Gas sampling supplies (syringes, septa, 
10,000pressure gauges) 
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2. Gas dotector and detecting tubes for
 

ethylent, carbon dioxide. Carbon
 

monoxide, sulfide dioxide
 

3. Infrare CO2 analyser 250,000 

4. Gas chromatograph (with thermal conduc- 400,000 

tivity detector and porapak, molecular
 

sieve and silidagel columns for 02, N2
 

and CO2 analysis, and with flame ionization
 

detector and alumina column for ethylene
 

determination)
 

5. Precision flow meters 6 30,000
 

6. Gas cylinders (02, standard 002, standard 1O0,O00 
ethylene, nitrogen, helium for the gas 

chromatograph) 

Total: 1,289,000
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APPENDIX G. - Needed Equipment for TISTR Food Processing Laboratory
 

PRIORITY III.
 

SPrice Rao o eus
 

Io. Equipment Quantity inch Reason for request
 

-1. 	 Fluid bed drye- 1 800,0C0 For preserved fruits and vegetables by 
L- zen, Type N 30 drying. 

Caacity 	30-35 Kg. 

2. 	 Freeze Dryer 1 1,2C0,000 For development of agricultural products 
Lab t.:p-e capacity approx 1 litre 

13- Moisture tester balance 	 1 1C0,000 For testing moisture content of the 

nroducts 

1 60,000 For mining and grinding products4. 	 Commercial blender, 2h0 V 


-.aring, model 2h0 CB-6
 

(ca-'acity 5 litre) 

.olorimeter (Nlippon model 1200,000 For testing the cclor of the products 

N_: 101D) 

6. 	 Fressure teste-. 1 50,000 For determine density of fruits.
 

Total 2,h10,000
 



APPENDIX 11. - Partial Listing of People and Organizations
 
Consulted
 

Dr. Smith Kampenpool 


Mr. Narong Chamlong 


Mr. Robert W. Resseguie 


Dr. James Chamberlain 


Mr. John A. Tennant 


Mrs. Pivan Varagoon 


Mrs. Amornrat Swatditat 


Mr. Neungpanich Sinchaisri 


Dr. Surapong Kosiyachinda 


Mr. Chanoot Sriprab 


Dr. Charles Yang 


Mr. Ampol Senanarong 


Mr. Chamlong Chettanachitara 


Mr. Riksh Syamananda 


Mrs. Dara Buangsuwan 


Mr. Anthony M. Zola 


Mrs. Phichitra Thanajvanich 


Mr. Chao Chotivanich 


Mit Chaw Suan 


Mrs. Kessiri Sukkapinda 


-" Governor, TISTR
 

- Deputy Governor, TISTR 

- Asst. Agric. Officer, USAID 

- President, Pragmatics, Int. 

- Capital Develop. Loan Officer, USAID 

- Director, Agric. Products Div., TISTR 

- Head, Packaging Lab., TISTR 

- Insect Toxicologist, Kasetsart Univ.
 

- Horticulture and Plant Physiologist,
 
Kasetsart University
 

- Chief of Office of Commodity Standards,
 
Ministry of Commerce
 

- Director/Resident Scientist, AVRDC,
 
Kasetsart University
 

- Dep. Director-General of Research,
 
Dept. of Agriculture
 

- Chief, Entomology Zoology and Treat
ments Branch, Dept. of Agriculture
 

- Dep. Director-General, Dept. of Agr.
 

- Chief of Seed and Postharvest
 
Pathology Branch, Dept. of Agri.
 

- Economist, Royal Irrigation Dept.,
 
Ministry of Agr. and Cooperatives
 

- Director, Pisitichai International Co.
 

(Exporter) Bangkok
 

- Tang Han Kee Co. (Exporter) Bangkok
 

- Exporter Firm, Bangkok
 

- Senior Trade Officer,
 
Export Service Center
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Appendix II. (Cont'd)
 

Mr. That Zin 
 Regional Agriculture Serrices Officer,
 
FAO Regional Office, Bangkok
 

Mr. Cameron Clark - Small Farmers Development Program,
 
FAO Regional Office, Bangkok
 

b-r. Thamnrong Gongmance 
 Grape Grower and Exporter,
 
Nakorn Pathom
 

Mr. Sidh Chudsuwan 
 Dep. Director, Government Cold
 
Storage Organization, Bangkok
 

Mr. J.P. Baker 
 Chief, Chemist/Consumer Products
 
Manager, SGS Far East Limited
 

Miss Orajit Singkalavanich 
 -
 Senior Trade Officer,
 
Export Service Center
 

Miss Chantra Purnarisha 
 - Senior Trade Officer,
 

Export Service Center
 
M-r. Noravat Suwarn 
 - Director, Export Service Center
 

Grape Grower 
 - Nakorn Pathom
 

AIr. Pairoj Polprasid - Director of Horticulture, 

Department of Agriculture 
miss Benjamas Ratanachainakorn- Scientist in Postharvest Branch,
 

Dept. of Agriculture
 

Mr. John Nanagara 
 - Thai International Airline, 
Cargo Section 

iMrs. Sing Ching Tongdee Acting Head, Postharvest
 
Technology Lab, TiSTR 

Mlr. Sampao Pataragetzit Research OF.ricer, Fermenta tion 
TCchnology ILab, TTSTR 

(Saml)ao too]< timie from his regul11r 
assignment to guide the PIP Consultant 
duringIiMost of the project time 
period. His assistance was greatly
appreciated.) 
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FIG. 3 - MLARKETIUG PROCESS FOR LONGA,,S
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X. PHOTOGRAPHS
 



Photo 1. Instant papaya beverage that is being 
developed as a TISTR research project.
 

Photo 2. Bamboo packing baskets commonly used 
in Northern thailand. 
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Photo 3. A small truck carrying basketsful of fruit
 
and vegetables. Note the wooden board spacers used to
 

support the upper layers and to prevent compaction of the lower layers.
 

PhA I 

Photo 4. Growers carrying produce to market in bamboo baskets.
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Photo 5. Grading machine being used for tangerines.
 

Photo 6. Longans awaiting air transportation at Bangkok Airport.
 
This highly perishable crop is sitting in the hot, tropical sun
 

awaiting Customs inspection.
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Photo 7. Mangoes being packed in wooden boxes at a
 
collection center for shipment to market.
 

GA
 

Photo 8. Different types of containers used to transport
 
perishable produce in Thailand, and For export.
 

TISTR is doing research and testing on impc'oved packaging
 
For perishable crops.
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RioL, 10. Papayas ueing packeu in cardboard boxes fOL export. 
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Photo .1. Longans packed in cardboard cartons awaiting 
air srnipment to Singapore or ong Kong. 

1447)crinl.f&o 

Photo 12. lamarind products, high protein cookies and snack food 
from soybean; are uing developed by the rISTR Proces ,ing Laboratory. 
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