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by 

Ta-noo Vicharangsan ** 

«1. kingdom of Thailand i. striving to .Ubili., her 

.«rioultural output..    Surplu. production in agricultural 

crop. i. a nomai occurrence,  and the nation's economy .uffer. 

- a co„.equence.    With all of liquid fuel requirements m.t by 

i-portation,  this country face, heavier payment deficits a. oil 

price n.e..     Power alcohol  from agricultural materials will 
help solve this country's plight. 

Suitable raw material, for alcohol production,  e.g., sugar 

can.,  cawava, etc., are abundant and more of the.e could readily 

b. cultivated for alcohol production .hould power alcohol industry 
be .«tabli.hed. 

The view, and opinion, expressed in this paper are tha.« *f «h. .,.*w i 
do not nsces-arily reflect the view, of t* a^^u^K îotment 
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At prient, the government is seeking appropriate MMurei to 

promote this new industry,  and an official engine and road teat 

program if under way to oomfirm the compatibility and to «certain 

the applicability of the alcohol blended fuel  in all areas of the 

country. 

An alcohol-famoline blended fuel containing 20^ alcohol for 

domestic consumption would require 400 million liters of alcohol 

per year immediately, riaing to 1,000 million litera per year in 

ten years. Further demand might arise ahould the uae of alcohol 

in diesel engines become practical. 

The rural economy would improve if power alcohol program 

could be inatituted successfully.    Local investors and grower- 

groupa would be ready to iavest once they could be convinced of 

the feasibility of the program. 
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The energy crunch of to-day li affecting the kingdom of Thailand 

at well aa many other developing nations.    Having no aourcea of liquid 

fuels of her own, Thailand is totally dependent on importation for supply 

of fossil fuels in ti e form of crude oil.   With the perpetual rise of oil 

price in the   arid market foreseen, Thailand faces increasing payment 

deficits as oil price continuos to rise.   This country is now spending more 

than a quarter of import expenditures in energy bills. 

Search for oil on land and off-shore is underway.   So far, »one 

OOMolation has been derived in the form of natural gas fou,    in the Gulf 

and large sums of money will be invested to pipe the gas to be used as 

fuel in power stations, ae feedstock for some heavy industries and for 

hoae consumption. 

At the village level and in the rural areas in general, wood 

and charcoal are the main fuels for cooking and other heating aotivities. 

Considerable amount of foro at lnnd is denuded each year for firewood and 

oharooal making, and now only 37 por cent of Thailand remains forested, 

and this is below the safe minimis ecological level.   Re-afforestation 

programs cannot reploi ish the loss of forest land by firowooa -utting, 

oharooal making end illegal logging, if theme activities are allowed to 

prooeed at the present day ratos. 
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POWER AMOHDL i DAWM OF HOP1 t 

The advent of aloohol-blended futi ac automotive fual 1A many 

oountriaa baa baun vntohed intentir by Inland a« thaaa oountrlee 

applying thio energy oonaarving oonoept uaa agricultural materiali to 

produoa aloohol.   Sucooasful implementation of aloohol-blended gaaoline 

in Brasil and tha United Stataa of America in praeant day oonditloM hai 

irstilled hopa in Thailand'a quest for naana to aaia har imported fual 

burden.   Thii country ia now conaiuaing mora than 2,200 million litara 

of c^aoUns annually, and oloaa to 4,000 aillion litara of diaaal fual 

aiuually.   With    nearly   a million motor rahiolaa on tha road, plus 

frtrn» machlr.3ry end other prima novara, the oonauaption inoraaaaa 8-12 

per cant eaeh year.   If a portion of thaaa fuele oould be produaad 

dossctioally, ae in tha oaaa of aloohol from agricultura, it would ba a 

bloasing, and it would giva an iapatua to rapid aoanomlo recovery. 

Adding aloohol to gasoline vould laaaan harmful affaota of 

autcnobilea exhauat,   Bangkok troff io haa Canead eonecntratlone 

or tosdo elementa in the exhauat aaiaaion to rlaa fat above aafa mejdaua 

lávela in many areas, thúa oudütigoring life and health of tha population 

coeordlngly. 

Total oonauaption of wood for fual in Thailand ia aatimatad 

at 60 million oubio atetare per yenr, of whioh half goea to commercial 

oharooal.   Virtually all fuel-wood ia for reeidential oooking and 

heating« 

A voodfuel au >atitute ia needed immediately, and aloohol, 

from auger oane pnd other aourcaa, might be part of the anewer to halt 

forait deatruotion, *lloving replanting to take hold.   Aloohol-fuelled 

oookirg atovei oould bo developed «nd in oaaa of karoeena ihortage, 

aloohol oould give li-ht to the villagara1 lampi. 
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THE OOAlfl 

The Thai Govornmont is initiating the development of an 

agro-alcohol industry to próvido n liquid fuel supplement for the 

consumption of the notion» • motor vehidos, and to provide a nuclaui 

for related industries utilizing co-praduots and by-produots of the 

agro-alcohol industry.    The primrry goals of tho development progrès are 

to utiliss over-producod agricultural crops auch as sugar oane and Masara 

in a gainful production of supplementary fuel thus helping to stabilii« 

the equilibrium of tho agricultural sector, and easing the heavy burden 

of the nation's imported fuel costs.    Other important goals include 

reduction of toxic elements from the motor vehicles»  exhauat and provi«ion 

of income to the population in rural areas« 

PMSBJT gTATm 

Pgoj -tctlon of Alp^oJ 

Until recently, nil nlcohol produced in the country vne for 

human consumption.   Ye*r]y distilled liquor    consumption has reached 

75 million litere in nloohol 95 v/v equivalent.    Alcohol is produced 

in some tf> distilleries ac*tterod throughout tho Kingdom.    RaW materials 

aie sugar cano molrsses and rice.   Surplus molasses is also an important 

•xport item. 

Demand of alcohol for liquor blending overseas has resulted in 

«stnblishaent of tvo dietill.riee processing molasses for exportai echo 1. One 

hss    a   capacity of 60 KL per dr.; ,nd is exporting its alcohol to Japin. The 

other     is of 200 KL per day enp-.city ^nd is under construction at a 

location nsnr Bongtok, 
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Powr Alcohol Soan» 

Since the beginning of tho worldwide oil criai«, there hai been 

an awakening in Thailand for the need of alternative yfuels, end aloohol 

hai been regarded as n renewable fuel with a promising future.    Toward 

the end of 1973, the Factory Division  if the Ministry of Industry was 

assigned to study r.nd investigate the possibility of using alcohol-blended 

gasoline to fuel motor cars.    In 1976 - road test was mnde employing 5 

sedans, using 95 v/v alcohol from cno molasses is the fuel blcr/!.    It 

was found in this tost that, with the onginos tuned to tho premium grnde 

gasoline (95 RON), alcohol-blended fuels (83 WON base) containing from 

15 to 25 percent of alcohol could bo usod satisfactorily without altering 

engine adjustment» 

Following t.io encouraging result of this primary test, an 

attempt was made to conduct, by foreign assistance, a feasibility study 

on power alcohol production.   At tho same time, objections to implementation 

of such * plan w«rs forwarded by many organizations 1n the ffovernmtnt,  and 

•any more oxprcsaed doubts as to the feasibility of alcohol-gasoline 

blend.    In 1977, the Ministry of Industry 3ent a 5-man study team around 

the world on a fret finding mission.    The team witnessod the production 

of power alcohol n.d its us'-.o «g cor fuel in Brazil.   The team's report 

has resulted in a continuing study and assessment of this fuol. 

TBI RHMIAIfl 

In the private sector, thoro has been evon a keener interest 

in this matter.        Rurplu«  production in agricultural crops is a 

normal occurence in Thailand, and tho rooults are invariably the SOM I 

the grower« suffering from the low priosi of their crops, and 

often onmnol 1ori   in BWtch ovpr +o /*r^winp olhoT" nropp,   onlv  to 

find out,  to   .heir dismay, that tho t  w crops arc now a 30 ovur-produced. 

Such occurunce has dono considerable enmaro to thT- arri ml-turai 

-based economy»    Su^ar cane and casa .va -irò oxamples of those crops plagued 

with problems of over-production,  as dowands for these crops depend on 

world market situ; tions and prutoctivo policies of importing nations. 

Prosently,  the grovors as well as the government aro searching for an 

outlet for a 3table demand for these crops,  and power alcohol industry 

may be one ancwer to thoir problema. 

Evon if there is not yet a definite government policy on power 

alcohol, a few investors and csne-gro-rer groups, deeming that implementation 

of this ronev.-blo fuel is inescapable, are pros3ing ahead with plans to 

establish distilleries for this purpose.    One cano-growcr group intends 

to convert their semi-finished su«ar mill to a 120 KL per day alcohol 

distillery from crno plus a bc.;;>-îi3c particle-board plant, tho project 

will be cxp.-.ndod to pr aduce 100 uillim litera of power alcohol par year. 

Moro plans aij on drawing boards to    aid alcohol diati lorie3 for fuol 

and for chemical feedstock. 

Those investors are rcquuatini* the government to givo guidance 

and assistance to thoir operations, viz: issuing of ar ajoohol-M<»nrird 

gasoline implementation pro-rara, pricing and distributing systems, 

allocation of appropriato raw mrtori-Is, exemption from excise tax on 

ethyl alcohol, etc. 
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At preeont, nn nloohol-fuel teat-program, conducted jointly by 

th« Miniatry of Industry and th« National Research Counoil, ii being 

oonduottd.   A dosen motor cars end a number of stationary engin«! or» 

employed In thia teat program.    Tho teat inoludoa uaago of alcohol-gaaolii*« 

bl«nded fuol of various ratio« in tost cnra for doy-to d*y uae in th« 

traffic congoatod Bangkok, and in crosa-oountry driving! leverai tripa 

of more than 2t000 ka, have been m-de. The alcohol uaed la of 95*, v/v quality,sinoe 

anhydroua       alcohol in aubatrnti^l quantity is not availabio.    The resulta 

ao for are onoourr^inc.   However, it remains to be aeen if the wur and 

tear of the engines in thia case will be oompatibl« to those run on pur« 

gasoline* 

ûisaksl «1°* Rwi Mnterirl Ryj 

Should it '.eeome fersible for Th Hand to adopt adkutio», of 

alcohol from agriculture to caolino to fuel her motor vehicles. 

at an average ratio of 20   per cent    aloohol    by    volume in 

the blended fuel;  it util require mae 400 million liters per year of 

nloohol immodiatoly to blond, -11 gasoline oonoumed rising to som« 1,000 

million liter« per year within lo ye^rs. 

Cane and onssnva are designated as th« main raw mntoriala for 

aloohol production with enne moins»es at n reserve raw maturisi.    Fiv« 

million tons of enne per year could readily be obtained for thia purpose 

from normal aurplua condltiona in au^or industry,  and more oould be 
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obtained with improvad cultivation pivot i ce.   An «quai snount of oaaeava 

roots might ciao be obtained for alcohol production,    Together with on 

expected ftiaoun-t  of half a million taris   >f cane molas eoe aUooated to 

energy production or eli year thoac raw materials would have a potential 

yiold of more thrn 1,000 million liters of alcohol per year.   Taking 

scattered growing are-3, varying outputs due to climatic conditions, 

prnatioal locntiona of distillerioo -md other factors into consideration, 

at least half of thooo quantities could still be obtained for Immediate 

feeding into diBtillorios, 

Distillery fyp«a 

Throe typos of power alcohol distilleries are envisaged, vit 

ß) Pifltllloriop attached to sugar mll^s 

Taking advantages of losa expensive raw material (molasses), 

tapping of steam and eloctrical po'rora from the sugar mills for their 

operation, the first typo of power nlcohol distilleries may be those 

attached to th3 su^rr mills.   This rather limited but low oost operation 

could be expanded by f,1r",*",*•4','' "Ino ca."»o Juice directly l'rora the sugar 

mill during crushing ooaeon, and aleo fermenting   molasses during slaok 

season if desired. 

B) Piftillsrlos,, P«tog Qm JvAtt 

In some cane growing areas, surplus enne from sugar industry 

and oano thrown spocir.lly for alcohol could oe fed into large sisad 

distilleries completed with enno crushing or diffusing equipment.    This 

arrangement would help foster rural economic development as steady inoosjs 

would be re-diptributed directly to the agricultural sector.   However, 

to off-set comparatively high coat of cano, the distilleries of this typ« 

would have to rely on the ability to produce salable goods from 

by-produots, o.ft«, bréese (by rar» king particle board or paper pulp), 

C02» etc» Off-season   tho distilleries might also fermant stored anas 

syrup and/or pureté nod molasses. 
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c) Diatillerica vaimi 0" no  -nd Cassava 

Whei. ouch combined oiwtio.   using theee two r .w materiali 

become« practical,  it x'ould ho one of the most suitable types of 

operation for the semi-arid land of ibrtheastorn Thailand.   Sugar crune 

would provide juice for forme at.-1 ion and baçaaoe as fuel for operations 

during crushing season,  as well ns during off-season, when cassava would 

be used for furmcr.tc tion.    If a »um >cr of "production units" of this 

category could be Jcvclooed in various regions,  impacts on rural oconoraic 

development would bo considerable,  as well as on socio-political issues. 

oviparo m PUNNING 

While reports on success of power alcohol programs and several 

prospectivo ones are making headlines at present, there appear equally 

conflicting reports on problems of implementation in technical and 

economical nspectB of r lcohol-blended fuels. 

Therefore,  it is commend"ble to ostablish, on an international 

scale, guidelines royardin^ appropriate   ¡.Icohol technology for developing 

nations who intend to embark on production of this renewable fuel and 

versatile chemical.    Regional feasibility studies as well as country-by- 

-country feasibility studies of promising producing areas should be 

conducted to appraise rrw material availabilities,  capacities of 

distilleries, suitable processes, by-product utilization, waste treataent 

and utilisation of residues so that guidelines could be established for 

developing nations in planning to incre .so their energy independency. 

In these aspects, international development agencies such as 

UNIDO and industrially advancod countries could foster the development 

of power alcohol industry in developing countries by making available 
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informatici..} an¿ datr. on implomentatisn  )f alcohol-blended fuel and 

sharing oitpoi    ries of those countrios  /hich have auccee,   ully installed 

povov alcol ol pr^rrus.   Systamnic fuol, engine and vehicle road teat» 

using alcotiol-blondcHl fuels and posaibly i>wu ulcohul should be conducted 

in an *r.U.\-:aiioM¿d LC^IU in ihu rodions of the world whore fuel fro» 

agriculture han c promising futuro,    To facilitate technology transfer, 

small pilot plants for fermentation, distillation and de-hydration, as 

well aa waste trortment .-nd by-product racovory processes could be 

constructed into nobila unita and arranf.uraonts made to havo thorn shippod 

to dovolopinc countries,  stoppine in oach country ovor a period of 

sufficient tima to demonstrate abilities to utilise indigenous raw 

»ateríala nr.¿ tu effectively trort distillery vastos or process then 

into profitable by-products.    Such demonstrations would help convino« 

local entrepreneurs of the feasibility of the program, and help 

governments«  planners draw up incentive and control moasuro for this 

industry, 

Tha  «.and, with hor sito, to, o^mphy and econo, .c and social 

structures,  hrs nu opportunity to devolop fuul from agriculture without 

altering agriculture i >ifrr structure or pattern, thus minimiiing costs 

orinine ryrr. c-t.ablisa.nnnt >f tho poi-or alcohol industry.    With inherent 

flexibility,   the sericultura]  sector could erpBnti to supply  ooth food and 

fuel demandi:.    Fuel from a,;ri culturo,  thoroforo, has a good prospeot 

in this country. 
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THAILAND i TIL! COUNTRY AMD ÏHE ECONOMY 

MCAL COMDITIOMS 

The kingdom of Thailand is on the Southeast Asian peninsula. 

It has an aren of 51/+,000 square kilmetcrs, and a population of aoae 

45 million. 

Situated betrroon 6'r.nd 20* N, and 97* and 106*1, Thailand's 

olimnte is trop i er. 1. ilverr/.e monthly temperatures range from 32.6'C 

(90.7*F) to a low of 23.6'c (74.5*F) 

The year is divided roughly into threo seasons. From Novembor 

through February, the northeast monsoon bring a cooler, drier period. 

During this season, c-rly morning tocinera turcs may drop below lo'C. in 

the north and 1'; - 20'C, in the centra] region. March thj uj;h June 

usually is hot and huraid, with the temperature range of 35 - 40*C, 

during tho day. 

Qeoprqnhy 

Terrain ran-os from the sandy beachc3 bordering the Gulf of 

Thailand, through the -treat central plains, to the rugged mountains 

and jungles of the north.    Mountain ran ;c3 run along the border between 

Thailand and Burma, extending down TJ far a3 Malaysia.    The Chao Phaya 

River, with its tributarios origir^tinr; in the north,  flows through tho 

oountry, providing water for agriculture as well as communication. 
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* 

Thailand is primarily tn r.'.riculturnl country, one of Asia's 

lending food producine; "nd exporting aro*\s.   Agriculture employs ovor 

65 % of the country's economically "ctivo population and -icounts for 

an estimated /*2 % of the ODP.    M"nnf*vcturirv» ruvl mining iceount for ooao 

yy % of the GDP    r.nd ia boooming more important,    Currontly, por capite 

income ii about IB $ ¿20. 

Important crops    ro rico, corn (maiso), natural rubber, oassavn, 

ksnnf and vocetr.bloo.   liuch r»f Thrilrnd's induatry is related to thoso 

primary products.    Thoro ~ro man-, rico mills, corn mills, factorial 

processing rubber products,  tnpiocr. products, gunny bags, vegotable oil«, oto, 

A wide range of conawner foods is fiso produced, for the domestic market 

and export» 

Thailand's brlnnce o* +r*le is generally unfavorable du« to 

laportatior of cnpitrl goods for it  ustrial dovoloprae t,and fossil fuel«. 

lUoently, the country h*s bojun to faoo increasing payment défiait« dus 

to oil price hikes end general price rise worldwide. 

^ 
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AHPENDIA B 

SUGAR CAW. PRODUCTION   r   THM MNP 

Tho Thai ou¡jar industr},- «rs  lovelopud primarily to supply 

cano sugar for the doucoLic market j   However, (¡rowing demand in the 

world onrkot durimj lie I960's and o~rly 1970's has brought about 

contidornble growth to thio industr;  who 3e expansion currently his been 

genred mainly for export,    Oririrrlly,  the axport of sugar bogan with 

n aodost quantity of H,000 tuns in 1967.    Ton year later it peaked at 

1,640»000 tons.    During the s^rac ;>eriod, domestic consumption has rison 

fro« 200,000 tonn per 'OT to some 500,000 tons per year. 

The qurril.il    o£ 3u?j?r cvio increased ycar-by-ycar due mainly 

to expansion    f cultivlud TO-3.    '••'ithin a span of ten ycrs, tho total 

area plintod to erne increased,  frjn 7^,000 Ha.  in 1967/2 3cauon, to 

566,000 Ha.   in 1977/8 :ji,-.3on.    Crào tv vest  increased fr. :i 2.38 million 

metric tons in 1967/8 to some 26 million nitric ton3 in 1976/7, dripping 

fduQ to slump in w-rld r,a-;-r market Ho 19 million tons in 1977/8 season. 

There TC Un nain CT.^ TO au in Thailand,   i.e.,   the central 

region whore 70 per cont of cane output is hnrvustod, and the cistern 

region where aome 15  ^cr cent is hTvcnted,    The remaining* quantity 

of enne is produced in the northern - nd north-eastern regions.   Map I 

illustrates cane growing areas nf Thailand. 

Thailand's U5 sugar mills avo a combined cane crushing 

capacity of 250,000 metric tons per day, and noorly threo-fourths of 

their production is -vilaol© for oxp n*t.    Raw sugar is produced for 

export only, while <L>r.blo-sulp! it^tion and doublc-carbonation white 



-1*- 

•ttgnr il producod TOT domoeUc conounption.   Some refinod au#;ir ii 

producod for f:>od and jcvorv.c indus Lriea. 

3TI0N 

Betvoen 4,5 - 5.0 per cont cano by weight of molneaes ii 

MtaiMd in tho BU^T mr.lcinc procooB, -\nd molaaaoa produotion is around 

1.0 - 1.2 million metric tons per au^aon.   Prêtent domuatic consumption 

if half n million tone por ye-.r «a r.iv mr.torinl for liquor distillation, 

food ««once, r.nimrl feod ina aorao yorot production,    Incretainß quantity 

of molataea is uaed to produce oUiyl -lcohol for export, and gome 1« 

million litera per yemr of oxport rlooliol ia currently produced.   Thm 

remnining quantity ia exported r» raw miterinl to vorioua oountriem. 

Qâimiifli||| 

During or oh crumhing tor ton, 6-8 million metri o toni of frmtm 

OAM brinete ia rale-.eed from the «nam frutmlig fir nam,   toe ta laok of 

organised colleoting prooodure, K.lmoat nil of the relmAmmd «uarntit»* It 

burnt ai boiler fuel in augnr milla, and lees than 100,000 mitri«, tonrn 

per year ia collect od for uao in p~per pulp manufacturo. 

l.Netayrxak, 1'.    "Imorml, of Jainlm, Infrnntlnhnl m^^ 

âgreoment". Eaar.y on current probloraa, Bangkok, 1978, 

a.Thai Fr-rmora Dank, "Sua-r". Toohnical dooumont, Bangkok, 

1978. 

i 
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APPEHDJA C 

CASSAVA PRODUCTION IN THAILAND 

Cassava, „hile crown predominantly in the eastern and northern 

ftToni of Thailand (neo map II)  io - common' crop throughout the oountry, 

Ofiaor.vn <wu« itj wido popularity to ita extraordinary characteristic«. 

It it a tropical zone er >p, • nd -riva voll botween tho lHitudos of 30 

doaroüg north -nd ooutL of tho onr tor, and will thrive   r.t altitude« 

of up to 1,000 noterò« 

Cassava i« drought rauistant.    Thus no irrigation il necessary 

for tho planting and (growth.    Another of oas«ava»s attribut«! i§ th.it it 

dooi not matter very much where it is jrown, and in Thailand iti prime 

importance is thr-t it can preduco roaulto in soili whore no othor crop 

will grow.    This morns soils which ere either vary low in nutrient« or 

which havo i hi^h dc:roe of acidity, 

Althuufh in somo countries cassava U nffectod by a wide variety 

of di«oa«ee,  in Thr.il-nd it is curiounly free of iny disease so far. 

IVon in those couvris« where dia«-se is known, cassava is oonsidorod a 

disease ro«ietnnt crop» 

Cassava h-s no set h«rvuo!. soason, nnd tho planter can de aide 

when to harvest hio crop.    Thin c-n oo dotcrminod by high prices for 

cawnva roots, tho nood for cash by tho plantar, or «imply because it 

happen« to bo the most aonvoniont  time.    Thoro  are, of course, limit« 

to tho harvest poriod.    If the cr ¡. is loft in tho ground too lon^ it 

will booomo too lrrijo, too fibrous and lacking in starch, while if it 

i« harvested too orrly it vil? bo too «mr.ll to generato ßood financial 

return. 
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Probnbly tho «ro^Luot ccnl-rovuroy concoma tho uffuot of 

o*»snvn on tho land it -rows in.   Sono agronomists ohnrge that anaarwi 

leo ohe g the ioil of ita nutrionta n.a demonatr-tod by declining yielda. 

They aoy thnt if aufficiont foptiliior 1B ridded to «ho soil to maintain 

it« quality, crssnvr hocomos uncompotitively oxponaiva, and th*t th« 

growers nre merely robbing the soil to etrn a short term avantage. 

Caéeavr's proponunta, whilo not denying the chargea, point out 

that oil crops nrtur'll;   extract nutrionta from the «oil, and that tho 

process is moro noticeable with coasavn because it con grow on very 

poop lund with little nutriunts if my, 

Anothor of their «jvuiaonta ia that tho declining yiclde do 

not continuo indefinitely, but yiolrta will ro-ch i stable level -Stor 

•om yoaro.    Further, rocont roner.rch Urn ahjwn that yiold CQn b> 

inoreaaod by following normal .«»ranomio practices. 

( "nsoav- Root induction 197Q-1Í 

Tonx Plrntad /.ron Roots Yield 

(Billion H%) (million tona) (tons/lia.) 

1970 0.22 3.43 15.25 
1971 0.22 3.11 H. 06 
1972 0.33 4.95 14.75 
1973 0.43 6.a 15.00 
1974 0./.B 6.24 13.00 
1975 0.59 8.11 13.63 
1976 0.72 10.00 13.94 
1977 0.84 10,25 12.19 
197Ì 0,96 12.37 12.* 

8ource i Ministry of S.grlaulturo 

1 
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ThfìWnfld1! finijTYfì -Jïylwt fcwrt 

1974 1975        1976 

tonti 1,924,647 2,036,110 3,252,439 

flow 254,969 141,676 241,200 

Chip« and Wottu, 105,711 67,989 63,721 

Totnl ;\ 285,327 2,245,775 3,557,360 

toioroo i    Thai T;'.pijcr. Tr-vlors i.sat», 

Uhlt     i   Mtric tons 

Mftjor mrrkot3 jf Thr-.ilrvr.d c-.fip.ivÄ-product» .or« ÍSC and J-ipnn« 

1. Shrrp, T, "Tr.yioca." B^njjkok Poit, Bar^kok, Thailand, 

TlirilAnd,    u,;uat 29,  1977 

2. Ministry of  Vjriculturu,  "Ç-xgsayn,, ftp vlk Ufi! BB flMfttá 

ícn -.od Production." Bnry;kok, Thailand, Migust, 197* 
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