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Ci: 8 May 1973, * fu - licóri9 * ■ S3C\ior ■■f
pie' 3 Repubiio 0f cnin a r. • tuairis ¿:ine . a e.ni hU
sent•'it ivo to Uhi130, r.u bi. .k. iU;r.r. r• • -y 1 vJtJ_. V _i.0 Director
of UNÌDC sig.. _n i-L;u in Vil'-'V-l the '.•groomont :n 'ti'1j Utili sa-
tion of the Volu.nta•ry Conoribution -n.de? *~'*s ? Govoi’n-**
moni of the loople's Ropubì ic of CriLn t t : j he Unilod
Natione Industri.al Devel0 print Fund (ut ¡.DF) Xa 19 A3 l’or
the EgcablishiaDnt cf a Rice Mill in a Developing Jo.ui- 
try.” On 30 April I960, the China National Complete 
Plr.nt Export Oorpuraticn (hereinafter ve ferrod to an 
the Contractor) and the Unii-,ai Nations Industrial lie ve -
iepnent Organi nation signed in Vienna the Centra at for 
the Provision of Services Relating to Conducting a tech
nical and Economic Feasibility i- tudy for the Establish- 
.iTient of a Combined Rico Mill in The Hand (UNIDO Contract 
No. 79/52). In accordr •.nee wit:i the above-mentioned Agree
ment and Contract, a Feasibility Study Team for the Es
tablishment of r. Combined Rice Mill (hereinafter referred 
• 0 as the Study Tear) dispatched by the Contractor ar
rived in Bangkok, the cayivl of Thailand, on ¿9 II,y i 980 
and from then on, conducted a feasibility study for the 
establishnont of a combined rice mill ir. Thailand for

—1 0».



eight weeks„ The Study Team completed its study on 25 
.Tilly and returned to Beijing, the capital of China, on ^ 
51 July.

In the course of the study, with the arrangements made 
by Mrs. Sriwai and Mr. Kaitrie, officials from the Di
vision of Agricultural Engineering of the Agricultural 
Department , the Study Team -isited 5 rice mills of 
varied types located at both the urban and suburban 
areas of Bangkok, and also 2 rice-milling machinery ma
nufacturers. At the same time, the Study Team collected 
some basic data for technological design which was 
dcrcd essential to the establishmen of a rice mill.
The Rice Division of Agricultural Department also gave 
the Study Team some introduction in detail about paddy 
production and standards of rice in Thailand. On 22 July 
the Study Team and Department of Agriculture reached un
animity of views on the size and location of the pro
posed rice mill, and exchanged views on the work divi
sion in the executinn of the proposed rice mill project.
On 25 July Mr. Samnao, Director of Agricultural Engi
neering Division and Mr. Ma Bingquan, Deader of the 
Study Team signed " Recommendation on the Division of
Work in the Execution of tho Project".
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During its stay in Bangkok, the Study Team was accorded 
cordial and friendly reception as well as effective sup
port and cooperation by Mr. Praderm, Director-General 
of the Agricultural Department, Mr. Riksh, Deputy Direc
tor-General of the Agricultural Department, Mr. Somphot, 
Agricultural Expert and other officials at all levels 
in concerned departments, also support and cooperation 
given by Mr# Prattley, Regional Representative of UNDP 
in Bangkok• Mr. Patten, Assistant Regional Representa
tive and Mr. Newman, Senior Industrial Adviser, UNDP.
In result, the Study Team smoothly completed i ' study 
on time though study activity had been delayed 2 weeks 
owing to failing to inform Thai Government of the Study 
Team's arrival in advance. So the Study Team would 
like to take this opportunity to express its thanks to 
all of them.
Because of time limitation the Study Team could not 

find a chance to visit the rice-growing areas in the 
Northern and Northeastern parts of Thailand, and to col
lect informations on paddy varieties planted, paddy qua
lity and rice mills in the said areas so that it should 
be stated in particular that the data quoted in tho 
Report might be somewhat incomprehensive•

- 3 -



T. Evaluation Summary

Thailand, is a irL;o>-producing coun try with an annually 
white rice production of 10,000,000 tons (16,000,000 
tons for paddy), approximately, 3,000,000 tons for 
domestic consumption and 2,000,000 tons for export.

There are now existing 55,161 rice mills in Thailand, 
including 52,676 small, scale rice mills and workshops, 
occupying 93.5% of the total. The rice-millin& equipment 
used in most of those mills are comparatively obsolete, 
showing poor technological effectiveness, .1.e. much 
brokens in processing, iov; milling yield, and heavy 
processing ions. Therefore ir.c Government sh.uld consider 
it necessary to work out and put into effect the oroyrar 
of modernizing Thai rice-milling industry to assist u > 1 
the rice mills throughout the country in realising 
technical transformation in batches step by step. The 
Study Team suggests, on the basis ox above-mentioned 
conditions, that tne establishment of an additional 
pilot rice mill in Thailand will be feasible, which 
would be of help to technical transformation to realize 
the modernization cf Thai rice-milling industry.

The total capital investment for the Pilot Rice Mill
A -



~ - . 1

Project preliminarily estimated would be 619,500 US 
Dollars, including 460,500 US Dollars provided by UNIDO 
and 159,000 US Dollars paid by Thai Government.
( The factor of price-rising has not been taken into 
consideration in the above capital investment estima
tion)

II. Comprehensive Survey
1. Raw Material
Thailand, with a fertile land and a wet tropical 

climate, is situated at the centre of Peninsula of Indo- 
China at a geographical location of 5-21 North Lati
tude and 97-1Oif East Longitude. Natural conditions are 
favourable for growing paddy. Consequently, paddy is 
the major grain plant, two crops a year , in Thailand.
Thailand has a total territory of 518.000 sq,km, di

vided into 72 provinces in 4 geographical regions, 
namely, the North, Northeast,Central Plain and South. 
Paddy-planted area covers totally 8,900,000 hectares, 
producing about 16,000,000 tons of paddy and averaging 
1.8 ton/ha. per year.
Paddy varieties planted are mainly nonglutinous and 

glutinous. There still exist in this country more than 
7,000 paddy varieties among which RD variety has been 
at present recommending by the Government.

-5 -



TV.i f.'-:; scli •■■11 a.ddy to the aiduicnen cxeo.-t
that reserved for seeds -uid family consumption - In the 
.interest of formers the Government has fixed minimum 
purchasing price of paddy and put into practice the- aid 
program for farmers. The Government purchases paddy di
rectly from the farmers by the Market of Farcer (№0F) 
and the Department of Agricultural Promotion. In this 
way fanners may sell out paddy at the guaranteed price.
References to paddy planted area, production, varie

ties. quality and purchasing price are shown in ¿attached 
Table 1,2,3,4,5,6.
2. Finished Product
Thailand is one of major rice-export countries in the 

world. It produces 10,660,000 tons of white rice calcu
lated at average milling yield of 66.75#. Approximately, 
8,000,000 tons are domestically consumed ana 2,000,000 
tons exported. Rice trade keeps the first place among the 
exports of six agricultural products v(rice, maize, cas
sava, sugar, kenaf and rubber), amounting to 20# of 
total value of Thailand's overseas trade.
According to the standards of white rice published by

the Rice Inspection Committee, Board of Trade of Thai
land in 1978, white rice processed by conventional mill-

-6 -



ing tiackinos was divided into 11 grades, white brokens 
m o  7 grades, glutinous rice into 2 grades, glutinous 
brokens into 5 grades, parboiled rice into 5 grades 
and parboiled brokens into 2 grades.

References to the standards of white rice, white 
brokens, rice expert, wholesale price, export price 
are given in Attached 'table ?, J, 9, 10, 11, 12.

3, C irront Situation of Thai Rice-Milling Industry
1) Productive Capacity

1'hore are now 33,161 ri.ee mills of various types in
Thailand. Then- . capacity mages from 2 tons
to 650 tons. Of ah' them are 124 large scale rice
mills with daily capacity over 6(5 ton paddy, 561 medium
scale rice mills >.-itL rail; oa:.ncity iron >0 to 60 tons,
and 32,676 small scale rice milts and workshops with
daily capacity less than 30 tons. Large- ana modium-
scale rice mills arc concentrated on the outskirts o:
the city while small-scale mills and workshops are
scattered in villages and small towns in the countryside.
Genei-ally speaking, lar,,e~ and medium-scale mills would
go into operation about 200 days per year. The total
daily capacity of processing paddy in all those mills
is estimated about 200,000 tons calculated on the basis
of 24-hours operation in three shifts-,

-7-



1

Refere-neo te number of milling units cf various types 
is indicated in Hable 13.
2) Technical level of Rice Mill
Thailand has 32,000 small-scale rice mills and work

shops./,. great number of them arc still using hullers 
that process paddy directly inte white rice vj.th infer
ior quality, much brokers,low milling yield and heavy 
processing loss.. For the sake of export menium or large - 
rice mills have to apply a comparatively perfect techno
logical process, generally show as follows: Paddy-Clean
ing -Husking-Paddy soparation-whitening~Grading-Finished 
product,
But some problems concerning productive techno.! ogy still 
remain as follows:
a. Obsolete production equipment with a relatively lew 
efficiency» The finished product contains more brolsone, 
and milling yield is campa,natively low. The facilities 
used in large-or medium -scale rice mills wore made in 
poor quality by some small machinery manufacturers, *.or 
instance, disc sheller, with a husking efficiency only 
about 65$, would produce a lot of huác * broken3 and 
en£ill brokens during operation. Due to low husking ef
ficiency a great deal of unhusked rice returns to husfcer

- 8-
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again in process. With the result that load of flowing 
material both on the husking equipment and paddy sepa- 
xater has to become heavier and brokens contained in 
beaked rice has to increase, too. Much brokens con
tained in husked rice cause much brokens in milled rice. 
Furthermore, husked brokens make lots of starch mixed 
with bran in the whitening process. This results in not 
only lower milling yield, but also effects bran quality 
(reduction of oil content). According to data investi
gated by Bangkok Metropolitan Bank, in large and medium 
scale rice mills milling yield in processing 5 i» white 
rice is 66.75'2£, including quality product 40.139^» 
brokens 26.614 '. The peicentage of quality product 
covers only 60fo of the to ta l, and 405*» brokens.

Reference to milling yield of paddy is given in 
Attached Table 1A.
b. Unsatisfactory conditions for safe operation and 
poor sanitation. For driving force needed by faciliti^'c 
in large and medium scale rice mills, except a few rice 
mills that use electric motor, all rice mills are still 
using steam engine to drive all equipment by main shaft 
transmission. The device is usually structured quite 
complicated, hence affecting arrangement of facilities
tad bringing about inconvenience in maintenance and
Repairing.

«
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In addition, the facilities such as cleaner, paddy 
separator were designed and made in uncovered style*
Cloud of dust were flying up in operation. Things are 
still going on like this up to now*
c. A bit too larger power needed in operation and buil
ding area. With a comparatively lev? mechanical efficiency 
and technological efficiency the production line has to 
extend'longer.Consequantly, the production sections have 
to be equipped with more power and required larger floor 
space to cover all these facilities and machines. IVdcing 
capacity of processing one ton of paddy as a calculation 
unit the power provided in rice-mill jug sections requires 
1.5-2.5 kw/ton in large-scale mills and 2.0-3*0 ̂ v/tor? 
(paddy) in medium scale ..hlls. if calculating electric 
consumption, to process one ton of pr. S y  would consume 
•o-6o\ The building area required for rice -milling 
section would be in general 8-'iOm/ton(paddy).
3) Multipurpose Uses of By-product of Rice Mill

Satisfactory *.suits have been obtained upon multipur
pose utilization of rice mill’s by-product in few 
large-scale mills in Thailand, for example, extracting 
edible oil from rice bran; using defatted bran meal and 
small brokens to feed poultry and pig; burning husk as
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ruoj. ¿reduce stem: ;.s driving force in operation;
making unfireJ brick by nixing husk-burnt ash with ciay, 
then baking '/ burning husk, etc* But by-products 
such as brer and small brokons in most of the rice mills 
are produced in small amount, there must be some eontia- 
diction on management and size if rice mills directly 
make use of then*. Therefore most rice mills sell by-pro
ducts as raw material straight to vegetable oil plant 
or feed mill, ibid husk is burnt to ash by farmers at will 
for making fertiliser e x c e p t  a small amount utilized as 
fuel. Mixed bran ocmc from smo11-scale rice rails and 
workshops which process paddy immediately into white 
rice with OliO p?.l£53 f 000il IauxJ. isiiig 33 animal feeds 
in the rural areas.

III. Analysis on the Fen 
a Rico kill

Thai rice-milling industry at 
by obsolete facilities and low

sibiiity of Establishing

present is characterized 
technological efficiency

though the Ministry of Industry published in 1975 the 
regulation that small rice mills, which process paddy 
immediately into white rice with one pass, were prohibited 
from settiu. np0 The Government, in order to change the 
face of Thai rice-milling industry and meet the needs of

■11



exp.und it>3 rice export and doveicoing product! vr. (pain.mg 
more paddy by increasing- unit yield) us woll as to im
prove milling yield and minimise processing loss, should 
further formulate the program of modernizing rice—miling 
industry and assist all rice mills to go in for technics• 
transformation in oatc-iî s stop ov hn.‘0; Foil on-rug points 
relating to technical transformation should be taken 
into consideration for program-making :
1. Introduce advanced technology and facilities from 

abroad that suits Thailand's actual condition.
2. Erect several rice-milling machinery plants equipped 

with advanced facilities and skilled workers- and 
with a considerable capacity.

J* Utilize by-products economically and reasonably. With 
respect to taking husk for energy -utilization the 
Study Team suggests that the old husk-burnt boiler 
and shaft-driven steam engin would be replaced with 
an unit of husk-burnt gas generator-gas engine-elec
tric generating set and husk-burnt boiler(steam).
In order to assist rice-milling industry in realizing 

technical transformation, Thai Government established 
in 1977 Pilot Rice Mill No«1 with a daily capacity of 20 
ton paddy . Some achievements have been made in training



and improving technical competence ex T'roiesjicnn.l per
sonnel since then. At present the technological process 
used in newly-built large or medium scale rice mills 
in Thailand i3 on the whole to follow Pilot Rice Mill 
No.1. That is the reason why those newly-built mills have 
a more effective technological process and process white 
rice in better quality. But unfortunately, most of those 
rice mills are still operating the same old facilities 
as disc sheller and vertical emery polisher made by small 
rice-milling machinery manufacturers. Therefore, the 
problems occurred on productive efficiency , which dis- 
cribed in "Technical level of Rice Mill" Paragraph 2 , 
Chapter III, are still seriously existing. Tr solve these 
problems, the Study Team thinks that, as a pilot rice 
mill,it should adapt itself continuously with new achieve
ments in international rice-milling technology by renew
ing old facilities, and to further raise rice-mill's 
technical level and set an example in technical trans
formation for Thai rice-milling industry. So the Study 
Team suggests that it should be quite necessary to in
troduce advanced technology and facilities from abroad 
and to establish Pilot Rice Mill No.2.

Based on above reasons the Study Team and the Depart-
-13
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of filot nice Mill Ho.2 as. follows:
1. Purpose?

(1) Studying., researching and popularizing advanced 
rice-milling technology*

(2) Training rice milling technicians
(3) To do milling toots of different varieties of p^cay 

cultivated and improved by agricultural experiment sta
tions

(4) To mill rice for low salary government officials.
2-, Requirements

0) ‘rho type of this mill should be of advanced tech
nique.. It will give an impetus to carrying out technical 
research, and as well, enable Thai rice-r.illing indus
try to improve and develop continuously.

(2) Each unit of the milling machines should be com
paratively easy to be operated and not so difficult to 
be mastered by a person who ha3 a few knowledge in rice 
milling, Each operation step,e.g. cleaning, husking, 
whitening etcsshould be controlled separately. All unit3 

are driven by electric motors,
(3) Subjects of Research: On purpose to improve rice- 

milling technology, followings are suggested as research

. H I C I ' 0 : * 3 ' :a.L >'OC' Ull w - i l — ¿'v. -
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subjects i
a. To probe, study and test the mechanical structure, 

properties, and technological principles on each one of 
milling technological processes and facilities; deter
mine technological efficiency of unit machine at- varied 
working conditions o»g, processing various varieties
cf paduy and milling different standards of white rice; 
knew well the optimal operation point of each equipment 
(in operation).
b. To study and analyse characteristics r£ various 

varieties of paddy technological process in processing; 
work out reasonable operation system which suits 
Thailand’s actual condition through rico milling experi
ments .

c. To study, approach, adopt and popularize the te
chnique of ventilation and dust-removing, and do a better 
job in rice mill’s sanitation.

d. To probe , study, popularize and utilize new tech
nique and facilities in making use of hu3k (waste pro
duct) as one possible source of energy.
4. Proposals on Training Course 
A. Por Primary Training Class
a. Period of training? 1-2 month/course

-15



b. Trainees Those who graduated from high school; 
operator of private rice mill; farmer who owns small 
rice mill

c. Training course;
(1) Technological operation;
(2) Maintenance and repairing of rice-milling facili

ties;
(3) Testing of paddy and rice;

B. For Higher Training Class
a. Period of training: 1-2 year/course
b. Trainee: Those who graduated from university or

college; government officials whose duty 
concerns with rice and paddy ; persons sent 
by other developing countries for rice
milling training in Thailand.

c. Training Course:
(1) Rice milling technology;
(2) Rice milling facilities and installations;
(3) Ventilation and dusting in rice mill;

(4) Economical and technical management of rice mill
3. Alternative of rice milling facilities based on

economy and capability
In accordance with requirement of the proposed rice

-16- ,
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mi 'hie S'iiuey r \. . . rv■ de analysis by C ..V::•.rison on
M: ,'ei 30., a ceimkX* set of equipment (daily capacity
0 processing 45 ton paddy)and Model 50, a cempiete
ict of oguigr-ent (daily capacity of processing 75 ton 
r.ddy), both made in Chinn, The Model 30 is considered
,,nly saitable to processing rice in intermediate milling 
degred©(The nilling workshop and snail rice mills
prefeprto use it because of less capital investment, 
less floor space to arrange all facilities and easier 
operation). The Model 50 , having a larger technologi
cal suitability, is considered able tc process rice 
both ill high or inter*iicclinto milling degrees. In con
sideration that the proposed rice mill ns '.’Gil as all 
large-and modi un-scale rice mills .in the- future will 
command higher requirement on quality control* the Study 
Team recommends Model 50, a complete sot of equipment,
1, Model 50!s Technological Properties 
Model 50 has the following advantages in production

and technology :
(1) faddy cleaning is carried out through aspiration

integrated with superati.vi, 
has a high efficiency in r< 
with a stoner, hence satis-

The vibrating screen, which 
.eving impurity, is coupled
tory insult may be achieved



in processing paddy ¿nixed with stone- or cuu identical 
to size of kernel,

(2) Husking process is equipped with a rubber roll 
husker which can adjust speed and narrow the gap bet
ween two rolls automatically. Husking efficiency us
ually ranges 80?6-.90#f producing less husked brokens,

(3) Rotary paddy separator is used in separation of 
paddy from husked rice to obtain better efficiency and 
easier operation.
(4) Horizontal emery polisher is adopted in whitening 

process with two passes so that milled rice contain? 
less brokens an'’ obtains high milling yield. In the 
case of processing rice in low or intermediate milling 
degree, this machine also can be operated with one pass 
in this way, production cost reduces and capacity in
creases .

(5) To control broken content of fininshed product, 
a whitened rice grader is accordingly arranged prior 
to bagging.

(6) To ensure safe operation and prevention of mixing 
metal into the flow, some magnetic device is arranged 
in the course of hu3king, whitening and bagging.

(7) ft paddy bin with a storage capacity of 7 ton is
■'» T •



installed in the section. Some holding hoppers are 
also arranged in process of husking and whitening to 
adjust the flowing rate of throughput during operation

(8) The mechanical fixed-quantity weigher is arrangf 
at both ends to weigh paddy and finished product at 
constant quantity.

(9) huring operation all the raw material , semi
finished product and finished product are moved by coi 
veyers. In combination of paddy separation husk is b.lc 
straight to husk-storeroom or husk storing ground-

(10) There is an air duct and dust remover specially 
arranged at the machine that emits a great deal of dus 
With a result sanitation within the section is realize 
worker:s operating conditions are improved and cleanl:. 
ness of finished produe; (milled rice) is ensured.

(11) The packing of finished product is done by 
bagging-3ewing machine,
2. Power Required and Construction of the Section
Because Model 50 has a higher efficiency in unit ma

chine and simplified technological process, the power 
provided in the section would be only 100 kv and builc 
ing area about 578m (two storeys building with a pla 
form), saving much pewer and building cost required.
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3. Owing to the reason that r'ilot Rice Hill ITo. 2 will 
not be built for commercial purpose, the economic ana
lysis is unnecessary to be made here , but on the whole, 
the actual production cost estimated would be much lower 
compared with that of ordinary profit-making rice mill. 
The Model 50's electric consumption in processing one 
ton of paddy would be 20 kw lower and its milling yield 
may be about 1% higher than that of ordinary rice mill 
and building area is less. Therefore investment on fixed 
assets would be saved a lot. The fixed expenses (depre
ciation, etc.) in production cost would be comparatively 
reduced. In a word, Pilot Rice Mill No.2 enjoys cheaper 
production cost and more benefit.

IV, ¿election of the Location of Pilot 
Rice Mill No. 2

The location of the proposed rice mill was previously 
selected by the Govc?rnment within the area of the Klcng 
Luang Rice Experimental Station, Pathum Thani province. 
After on-the -spot survey the Study Team found that the 
selected site was a piece of lcw-ljiing paddy field in 
poor condition. In the case of setting up a new rice 
mill there, a large quantity of landfilling would be re-
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quired, and auxiliary buildings and public installations 
have to be built again» The capital investment involved 
would be much. It was preliminarily estimated that total 
capital investment only for construction (including 
public installations) might be 750,000 US Dollar appro
ximately (exclusive of cost of a set of rice milling 
equipment). So the Study Team suggested that the now 
pilot rice mill should be regarded as a production sec- 
tion(named as Pilot Rice Mill No. 2) to be erected in 
the inside of the existing pilot rice mill (named as 
Pilot Rice Mill No. 1), making full use of existing 
auxiliary buildings and public installations to save 
investment cost. This suggestion wa3 appreciated by the 
Government . Nov/ the capital investment on decided site 
would be saved by about 600,000 US Dollar.
The location of Pilot Rice Mill No. 2 and general 

layout is indicated in Attached Drawing 2,3.

V. Recommendation of Establishing Pilot 
Rice Mill No. 2

Based on the unanimity of views on the size and loca
tion of Pilot Rice Mill No. 2, the Study Team and the 
Division of Agricultural Engineering, Department of 
Agriculture, have consulted following points as the
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1. Name of the rico mill 
rilot Rice Mill No» 2 

2- Location of the rice mill
Storage and J?rocessing Section, Division of Agricul
tural Engineering, Klong Luang District, i’atuntance 
Province

3. Productive capacity
50 ton of white rice pur day (24 lours)

4. Product scheme
Trial-producing different grades of rice

5. Operation type and work system
Pilot Rice Mill No. 2 will be operated on one strife 
(8 hours per shift a day, 5 working days per week) 
and for 250 working days per year 
Operation type should be continuous.

recommendation oi' es tablis.*iiû  a rice mill ?
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6. Composition of the rice mill and land occupied by it



6.Laboratory ; 10x10=100 100 ! 5 34,800 to bo built
/«.spare parts ■ :*
storeroom i 6x10=60 60 i 205i 12,800 to be built•Of r‘i co { I:Ibuilding j Sx10* 6̂ 0 existing

1xb >< .«..L iJ 1,076 i 144,600 j

u.
lioteai Total occupied land 5»088 m*"

<■>Total building area 1 ,076 r.i'
(exclusive of building area of existing pilot rice mill) 
including: existing building area 448 n2 

proposed building area 628 m2



7» Technological process oi trio Vir.v.
Paddy — * Weighing— « Cleaning— * Stoning— » Husking— » 
Paddy separation— ) Whitening— » Grading — ► Weighing & 
Bagging Finished product 
8. Production facilities

The name find number of major facilities provided in 
the Project are listed as follows:

(1) Op e rat ion maehinery
Vibrating screen 1
Stoner ”!
Rubber roll huskor i
Paddy separator 2
Rice polisher 2
White rice grade!' '> (set.!

(2) Auxiliary operation machinery
Sack sewing machine 1
Mechanical automatic weigher 2
Bucket elevator 12
Dust remover (blower & ovclone) 4 (set)
Wheel barrow 4

(3) Testing instrument for paddy and rice
(4) Spare parts (two-year supply of quick-wearing parts

of operation machinery, and cne-year
supply of rubber roll) 
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9. Main Technological Indexes
Item Unit Index

White rice yield tun/yoar 4,2C0
Raw material consumption 
(paddy)

ton/year 6,250

Power load kw 100
\

Power load required kw/ton(paddy) 1.33for processing one 
ton of paddy

?Building area of m~ 378
production section
Building area required ?
for processing one ten nr/'ton (paddy) 5
of ~ ̂ udy
Staff required
Skilled operator man 2

Unskilled worker man 2-3
Professional adminis
trator man 1

Notes: (1) White rice yield and paddy consumption are 
calculated on 8-hour operation per day and 
250-drv operation per year- 

(2) In Pilot Rice Mill No.1 all personnel has 
already been assigned in the production see 
tion. auxiliary sections and office .No mor 
personnel would be aided if Pilot iî ee Pill 
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No. 1 and No. 2 may go into operation in turn according 
to the needs of training and research after the establi
shment of Pilot Rice Mill No. 2.

VI. Recommendation on the Divion of Work in the 
Execution of the Project

Soon after consultations on the Recommendation of Es
tablishing a Rice Mill in Bangkok the Study Team and the 
Division of Agricultural Engineering, Department of 
Agriculture exchanged views upon the division of work by 
two sides in the execution of the Project. Eollowin 
provisions were signed and approved by Mr. Samnao- Direc
tor of Division of Agricultural Engineering, Department 
of Agriculture and Mr. Ma Bingquan, Leader of the Study 
Team.
No.1 UNIDO side (Using China's voluntary contribution 

and designating it as the Contractor)
a. Conduct a feasibility study for the establishment 

of a rice mill; prepare a report on the study which 
shall be submitted to UNIDO with 20 copies not later 
than 50 days after the termination of services in the 
Project area and returning to China.

b. UNIDO should formally approve the Report not later 
than 90 days after receiving of the Report.
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о. Sign a service contract for the establishment of a 
pilot rice mill upon UIUDC's approval of the Report,

d. Undertake designs of technological process; deliver
the preliminary designs to Thai side for examination 
three months after receiving basic data for designing
to be provided by Thai side and signing the Service 
Contract on the frojeet. Thai side should put forward 
their views on the .modification cf preliminary designs 
in writing to Chinese side not later than 60 days.

e. Chinese side should offer design of working drawings 
on technological process not later than three months 
after receiving Thai views on the modification in
writing.

f. Inform. Thai side of the required amount of raw .mater
ial, main auxiliary materials and electric consump
tion .

g. Provide a complete sat of production equipments изо:; 
in a pilot rice mill, installation materials and - 
quick-wearing spare parts enough for two year's use 
(rubber roll only for one year's use because of 
being aged easily)

h. Effect transportation and insurance of the said equip
ment and materials tc Bangkok port in Thailand.

■23-



i. Send technical personnel to give guidance in ..quip- 
ment installation and trial-production , and give 
on-the-spot training to Thai personnel in the opera
tion of the said equipment.

j. Bear all the expenses incurred in the discharge of 
its responsibility as set out in the present Para
graph No, 1.

No. 2 Thai side
a. Provide the space for the erection of a pilot rice 

mill and auxiliary installation,
b. Provide the basic data for designing (see Appendix 1) 

which should ho delivered to Chinese side within one 
month after UNIDO approves the Report on the Study 
and transmits it to Thai si

c. Chinese side in the Report will explain their ideas 
on designs of rice milling section and put forward 
the requirement on construction work. Thai side should 
deliver preliminary designs of construction to Chinese 
side for examination from a technologecal view not 
later than three months after Thai Government approves 
the Project; Chinese side should deliver their views 
on the modification to Thai side by mail within 45 
days. Thai side will formally commence to design vork-
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irig drawings of construction'upon receiving Chinese 
views on the codification.

d. Provide all the building materials in civil engineer
ing and carry out all the work in actual construction 
and equipment installation.

e. Undertake to connect the power source (50 cycles ,
380 voltage) with new rice milling section.

f. Provide Pilot Rice Mill No. 2 with the service of 
paddy warehouse, milled rice warehouse, machinery 
maintenance and other facilities now available in 
Pilot Rice Mill No. 1.

g. Provide the raw material of standarded quality, au
xiliary material, electric source and packaging ma
terial in the trial-production; supply all raw material 
and working capital required in the normal operation l 
after the establishment of the rice milling section, 
and staff it with workers and managerial personnel.

h. Secure the Customs clearance for and take delivery of 
the equipment and materials supplied by China on their 
arrival in Bangkok port, transport them from Bangkok 
port onto the construction site and place them under 
good care.

1. Bear all the expense incurred in the discharge of its
-3 0 -



re sp cm3 ib illty
No, 2 .,

out c

Ho. 3 Total capital investment estimated prsliuirasirily 
on the Project v;ill bo 619-500 US S (in KKB 885-XCC 
Yuan) including’? 460v500 US $ paid by UNIDO (in RI«TB 
6575800 Yuan) covering a feasibility study cn the 
establishment of a rice mill5 a complete set of ..re
duction equipment and installation materials? pay.,out 
for Chinese experts giving guidance .in equipment, ins
tallation and technical training % etc., and 159-000 

US 5 paid by Thailand (in NKB 227>200 Yuan or Thai 
Currency 3 > 180,000 Unlit)
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List of Capital Investment
' ' r 

Item ^
I:Discription ¡Capital investment
JS 3 in RMB Yuan

A. Investment
made by UNIDO !400,500 657,800
1. a feasibility

study tcompleted .30,800 44,000
2, Production 

equipment and
t»!!210,000 300,000

installation
materials

3. Spare parts

i
!
35,000 50,000

4. Transportation 
"' and insurance 24,500 35,000
5. Technological

designs 21,000 30,000
6. Expert service calculated as 

24 man/raonth, '
5*800 US 3/raan/ 
month

’
139,200
i

198,800

B f Investment
made by Thai 159,000 227,200
Government i
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• “ ' ' • • —... • " • ' —  ...
. constructi^n I 4-.-, олС ; ‘v'i. ">o . i"' J ; .*

2. Locai discolia-- i
reçus expenso 1 ,000 ! 1 Or,; •j * ‘ "1

5- Triai-productien •! ,500
5
i 1

4 j Te clinical 1j
training 4,500 * 6,400

->• Inestimable iiexpense ; 
Total j

i

7,600 ? 10,900 
! 885,0006'i 9,500

Hoto3î (1) The investment paid by Ul'IIDC is first Coti--
maxed vith HMU ï'i V Lïi then with Î7S %, and
tho investrami Thai О.-хп. r»>y. K;j •»*. 1 ■'t

first astir.ated with fiai curr-.-ncy, Baht,
then vith US c.
Rates of exchange : 1 US Z

1 US $
1 «42356 HK3 Yuan 
20 Baht (fimi cur

rency)
( 2 ) The factor of price rising has not 

into consideration in the above en 
vestment estimation..

Been taken 
•iinl in-
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Appendix I.
Basic Data for Technological Design 

Offered by Thai Side

1. Local paddy variety and quality, items of test and 
analysis
a. Total impurity: percentage of dust, sand, stone 

find weed seeds
d . Unripe grains: percentage of shrivelled kernel
c. Grain size : ratio of long, medium and short grains
d. Rice grade suitable for processing
e. Milling yield of purified paddy : exclusive of im

purity and unripe grains the quantity of head rice, 
varied brokens. bran and husk obtained from 1 ¡,000 
kg. of purified paddy

2. Metecrological data in the location of the rice mill 
a. Temperature and humidity
(1) Annual average of absolute maximum and minimum 

temperature
(2) Mean temperature in the hotest and coldest months, 

temperature difference between day and night
(3) Maximum temperature of wet bulb and dry bulb in
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"t»j l'j .f i.'- > -
(4) Kean temperature .unci rsl: tivo humid 

o'clock in the hotest months
b. Wind
(1} Mean and maximum vlnd velocity in a 

son and a month
(?.) Wind direction and frequency in a y 

and a month, Annexing wind rose

year.

tr . £

c. Rainfall
(1) Preciptitation formula locally used
(2) Average, maximum and minimum rainfall for years 

or each month in c year
(3) Heaviest rainfall per day, per !• ur and per ton 

minutes
(4) Lasting time and maximum rainfall of h storm 
d. Sunshine , barometric pressure, thunder and 

lightening
(1) Numbers of fine days or rainy days, anglo of in

cidence of sunshine
(2) Average value of the barometric ores sure in throe

hotest months for years ;
(3) Numbers cf days occurring thur.vlo.r cad li er:e;o( 

and their activity in a year
-35»



3. Rice mill location map
Proportion: 1:5»00G---- 1: 10,000
Including: topographic height, rice mill location,

communication and transportation ways of 
rice mill, direction of transmission 
network

4. General plan of rice mill area
Proportion; 1 : 500 — -- 1 : 1 ,000
including: topcgrm>->- o height of rice riLli arerx 9

existing buiIdings and 1mstallat tons» • >-
sition of pr■o posed build, ings and irstalla-
tions, o.rer. occupie;d by the rice ni1.1,
use kti'. -k. t :i,ch oxistirig built’ing

The struct.uro; area and. build.;Lag cost of exist.in ■ or
proposed ouilding in the rice mill are;'.

6, Heirht of underground water
7. Electric supply
a. Position of electric source, and its distance to the 

rice mill
b. Allowed capacity of power supply, voltage and circuit 

numbers
c. Wire laying way (aerial or coble) and length
d. Requirements made by the power supply department such
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minimum capacity ofas minimum efficacy factor, 
short line in transmission lines, systematic resis
tance, single-phase capacitance value, allowed 
nniHmun tine for relay (tine for nain switch to cut 
off)

e. Calculating method of electric fee, and price
f . Agreement documents signed by the power supply 

department

3. The rule and regulation worked out by the Government 
and concerned departments on the newly-built factory

a. Labour law
b. Regulation on environmental sanitation
e. Standards on building design & construction
d. Standards on electric design and installation

9. Communication and transportation
Conditions find grades of nearby highway on which 
trucks in the rice mill must pass every day, width 
of highway surface, transportion fee for per ton/per 

, km.by truck

to* Others
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a. Colour preferred on the production equipments 
h. Local price of ordinary glass with thickness 3mm 

(per ra )
c. Size of jute bag for package
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A t t a c h e d  T a b l e s )

T a b l e  ] ,  A r e a  a n d  P e r c e n t a g e  o f  R i c e  L a n d  b y  R e g i o n  i n  H e c t a r e s

R e g i o n A r e a 1 R i c e  l a n d P e r c e n t

1 .  N o r t h e r n 8 , 9 4 8 , 9 0 0 1 , 0 4 1 , 4 0 0 1 1 . 6

2 .  N o r t h e a s t e r n 1 7 , 0 2 2 , 4 0 0 2 , 6 7 0 , 4 7 0 1 5 , 7

3 .  C e n t r a l  P l a i n 2 7 , 4 1 0 , 4 0 0 2 , 5 9 1 , 2 8 9 9 . 4

4 .  S o u t h e r n 7 , 0 1 8 , 0 0 0 5 4 7 , 1 7 1 7 . 8

T  o t a l 6 0 , 3 9 9 , 7 0 0 i 6 , 8 5 0 , 3 3 0 1 1 . 3

Source.  Agricultural  Statistics o f  Thai land 1967 P. 28
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Tab le  2 .  A rea  Planted  and Paddy  P r o d u c t i o n  by G e o g r a p h i c a l  Re gi ons  1950— 1967

Northern N o r t h e ’.stern Central Plain Southern

y ear area Planted | Pro d uct io n  
in ha .  j 1,000 tons

area  Planted  
in ha .

Pro d uct io n  
1,000 tons

area Planted 
in ha .

P r o d uc t io n  
1,000 tons

area Planted  
in ha .

P rod uct  ion 
1,000 tons

1 9 5 0 367,000 527 2,031,200 1,846 2,679,360 3,809 461,920 600

1 9 5 1 373,760 556 2,363,680 2,335 2,758,280 3,837 463,680 597

1 9  5 2 367,360 554 1,881,920 1,800 2 ,674,720 3,631 444,160 617

1 9  5 3 379,360 679 2,538,240 2,705 2,777,920 4,172 476,320 683

1 9  5 4 376,320 655 1,950,880 1,470 2,743,360 2,927 486,560 659

1 9 5 5 387,520 ! 745 2 ,322,880 2,150 2 ,631,680 3,769 427,520 670

1 9  5 6 377,600 , 799 2 ,482,720 2,613 2,706,080 4,224 457,280 661

1 9 5 7 387,360 822 1,658,560 1,572 2,600,000 2,654 430,240 522

1 9  5 8 393,440 720 1 2,159,200 1,978 2,729,760 8,731 475,520 624

1 9  5 9 410,240 796 j 2,467,360 2,020 2 ,732,320 3,307 455,520 642

1 9  6 0 419,200 782 2,329,120 2,295 2,723,360 4,119 449,600 639

1 9  6 1 411,520 894 2,465,280 2,323 2,822,240 4,273 479,040 707

1 9  6 2 411,040 855 2,851,200 3,082 2,892,480 4,600 504,000 743

1 9 6 3 418,560 1 909 2,707,200 3,026 2,952,800 5,348 525,760 ! 886

1 9 6 4 427,360 986 2,475,200 2,764 3,116,960 5,157 522,880 ! 733

1 9 6 5 428,640 1,057 2,429,280 2,222 3,102,560 5,066 518,240 ! 874

1 9 6 6 438,400 1,126 3,116,320 3,831 3,267,520 1 6,168 ! 712,960 850

1 9 6 7 1,438,080 2,755 2,255,200 2,177 2,165,440 3,932 i 551,520
i

: 729

average
area 456,264 900 2,235,013 2,345 2,782,047 ! 4,429 < 491,262 681

average 
y i e l d / h a . 1.9726 1.0492 1.5920 1.4066

Note.  T h a i l a n d ' s  average  y i c l d / h a .  = 1 .5051 ton 
Sou rce .  A g r i c u l t u r a l  S ta t i s t i c s  o f  T h a i la n d  1967 P.48

D i v is i o n  o f  A gr ic u l t u r a l  C c o n o m y , O f  f ice o f  the Undei— Se cr e ta ry  o f  Sta te ,  
Min is try  o f  A g r i c u l t u r e ,  B ang kok ,  Thai land .

I



T a b i *
13 , Populat ion  Gro wth Rat*', Co mp ara t iv e  A re a  Planted,  

Prod uct ion  and E xp or t s  o f  M a jo r  Cr ops  in 1975 and 

1978 by A l te rn at i ve  Plans

T y p e  o f  S t a t i s t i c s ! 1975
1

1 9  8  1

A B , B  2 c  ! D E F

( . P o p u l a t i o n  g r o w -  
t h r a t e  ( P e r c e n t )

3 . 2
1

! 2 . 1 ! 2 . 5

i
2 . 5  j 2 . 8 2 . 1 2 . 1 2 . 1

2 . P a d d y  P l a n t e d  
a r e a  ( h a . )

8 , 5 1 8 , 8 8 0 8 , 9 0 8 , 9 6 0 7 , 8 8 4 , 0 0 0
j |
! i

8 , 7 1 7 , 2 8 0 8 , 9 9 6 , 1 6 0 8 , 5 6 0 . 8 0 0 8 , 1 8 9 , 1 2 0 8 , 4 2 5 , 9 2 0

3 . E x p o r t s

( m i l l i o n  t o n s )

R i c e  ( P a d d y ) 1 . 4 1 4 2 . 6 0 2 . 1 6 2 . 1 6 2 . 6 0 1 . 5 3 2 . 6 2 1 . 8 5

M a i z e 2 . 1 4 7 3 . 0 0 2 . 4 9 2 . 5 0 3 . 0 0 2 . 0 0 3 . 0 0 3 . 0 0

C a s s a v a  ( r o o t s ) 6 . 7 8 6 6 . 5 7 5 . 4 8 5 . 4 8  ! 6 . 5 7  : 4 . 4 3 i 6 . 5 7 6 . 5 7

S u g a r 0 . 7 5 0 . 5 5 0 . 5 5 0 . 7 5 0 . 3 5 0 . 7 5 0 . 7 5

K e n a f 0 . 1 5 7 0 . 1 0 0 . 0 8 0 . 0 8 0 . 1 0 0 . 0 5 0 . 1 0 0 . 1 0

R u b b e r 0 . 3 3 5 0 . 4 5 0 . 4 0 0 . 4 0  ! 0 . 4 5 0 . 3 5 0 . 4 5 ! 0 . 4 5

4 . T o t a l  P r o d u c t i o n 1
i

R i c e  ( P a d d y ) 1 4 . 0 9 2 1 6 . 0 4 1 5 . 7 8 1 5 . 7 9 1 6 . 4 2
!

1 4 . 9 7 1 6 . 0 5 1 5 . 2 9

M a i z e 2 . 8 6 3 3 . 6 1 3 . 1 1 3 . 1 2  j 3 . 6 1
i

2 . 6 1 3 . 6 1 3 . 6 1

C a s s a v a  ( r o o t s ) 7 . 0 5 2 7 . 1 0 6 . 0 3 6 . 0 2  | 7 . 2 1 4 . 9 5 7 . 1 0 7 . 1 0

S u g a r c a n e 1 9 . 0 9 9 1 6 . 3 0 1 3 . 7 3 1 3 . 7 2
[

1 6 . 4 8  ; 1 0 . 9 7 1 6 . 3 0 1 6 . 3 0

K e n a f  i 0 . 3 0 8 0 . 3 2 0 . 3 0 0 . 3 0  i
i

0 . 3 3  ; 0 . 2 7 0 . 3 2 0 . 3 2

R u b b e r 0 . 4 1 4  j 0 . 4 7 0 . 4 1 0 . 4 1 0 . 4 7  ; 0 . 3 7 0 . 4 7 0 . 4 7

N o t e s *

1 .  P l a n  B l  i s  s p e c i f i e d  u n d e r  t h e  h y p o t h e s i s  t h a t  s o m e  e v e n t s  o r  o b s t a c l e s  m i g h t

o c c u r  s o  t h a t  t h e  P l a n  A  g o a l s  c a n n o t  b e  f u l l y  a c h i e v e d .

2 .  C o n d i t i o n s  i n  P l a n  B2  a r e  a l l  t h e  s a m e  a s  in  P l a n  B l  e x c e p t  t h a t  t h e  P l a n  B 2 

r e q u i r e s  a  m i n i m u m  l e v e l  o f  f a r m e r  i n c o m e  a t  t h e  l e v e l  o f  n o t  l e s s  t h a n  t h e  i n c o m e

l e v e l  i n  1 9 7 3 ,

3 .  In t h e  P l a n  C ,  p o p u l a t i o n  g r o w t h  r a t e  i s  e s t i m a t e d  a t  2 . 8  p e r c e n t  p e r  a n n u m .

4 .  I n  t h e  P l a n  D , e x p o r t s  o f  s i x  a g r i c u l t u r a l  p r o d u c t s  a r e  e s t i m a t e d  a t  “ l o w *  l e v e l ,

5 .  I n  t h e  P l a n  E ,  i r r i g a t e d  a r e a  i s  n o t  c h a n g e d  f r o m  t h e  a r e a  a t  p r e s e n t  t i m e

w h i c h  i s  a n  i r r i g a t e d  a r e a  5 0  p e r c e n t  l e s s  t h a n  i n  t h e  P l a n  A .

6 .  I n  t h e  P l a n  F ,  i r r i g a t e d  a r e a  i s  n o t  c h a n g e d  f r o m  t h e  a r e a  i n  1 9 7 5 .

S o u r c e ,

T h a i l a n d ' s  F o u r t h  F i v e - Y e a r  A g r i c u l t u r a l  D e v e l o p m e n t  P l a n  

1977 -1981



Ta b le  4 ,  Purchase  o f  Paddy  in T h a i la n d

T y p e s  o f  paddy
100% first 100% second 100% third 5 % i o %  ! 15% short long

grade  paddy grade  paddy grade  paddy paddy paddy paddy glutinous
..

glut inous

purchas i  ng ij |

pr ic e  ( B a h t / t o n ) 6,800 © © 3,600
I

3,500 3,400
!

3,300 3,200 3,400

S ou rc e .  Pub l i shed  on 16 July,  1980 in all the newsp aper  in B angkok

T a b l e  5 # L o c a l  P a d d y  V a r i e t y  a n d  Q u a l i t y

va r i et y

1
grain  size j

i
b ro w  n 
rice

! mi l led  j 
j r i ce  |

head
rice hull bran 1 moisture 

content w t .  ! i mpuri ty

L
m m.

w
mm.

Th i
mm. j % % % %

1
% | % g m / I i %

R.  D .  9 7.32 2.35 1.77 78.4 68.8 43.6 21.6 9.6 12,24 613,33 1.06

R .  D .  11 7.63 2.28 1.80 77.6 68.8 56.0 22.4 8.8 10.84 594.44 2.14

1R. 38 6.82 2.17 1.72 77.6 67.6 52.0 1 22.4 10.0
1

11.88 643.33
i

1.13
1

1R. 42 6.25 2.22 1.67 78.4 72.0 51.6 ! 21.6
Ìi

7.2 12.48 ! 632.73
i

2.37
i

S ou rc e .  O f f e r e d  by Depar tm ent  o f  A g r i c u l t u r e ,  M in i st ry  o f  A g r ic u l t u r e  and C o o p e r a t i v e s ,  B a ng k ok ,  T h a i la n d



Table 6 List o f  Recoin mended Rice Varieties  in 1978

N o . Ha rv es t i ng V i e 1 d Ker ne l  size Blast Bacter ia l Y . O . L Reac t io n Cal i  i B r o w n ! Height Year o f
\ a r i e t y  name ; ( m m . ) leaf v irus to Brown 1 plant j

date T v  pe k g / r a i
r T  W L react io n blight ( t un gro ) Spot Midge j Hopper  ¡ ( c  m . ) release

1 2 3 4 5 6 7 8 9 10 1 1
i

12 1 13 !1 14 15

X o r t  hern j 
Regi on

; 1i

1 Muev X a w n g  
62 M X ov  .20 G 539 2.0  2.9 6.6 S S S M R

Í
K i s 1 50 1959

O K h a o  Da w k 
Mali  105 j X o v . 2 5 X G 363 1.8 2.1 7 .5 M S S M S

1
S ' s 138 1959

3 X i a w  San-Patr  
- t a w n g  | X o v . 26 G 526 1.8 2.0 7.2 ; M S M S S M R s s 150 1962

1 Leuan g Y a i  
148 X o v . 2 5 X G 548 1.8 2.6 7.8 S M s s M s c

i
s ; ; c c 1968

5 R D 6
X ort heaste rn  j 
Region

X o v . 21 G 666 1 . 7 7 2 . 2 8 7 . 24:

! :

MS M s s M R S

,i

s 133 ! 1978

i K h a o  Dawk 
Mali  105 | X o v .  20 K G 512 1.8 2.4 7.6 s M s s M S s S 150 1959

o X i a w  San-pahi  
- t a w n g X o v  .26 G 572 1.8 2.2 7.3 M s M s : s M R s s 160 1962

3 K h a o  Pahk ■ 
Maw 148 D e c .  3 X G 415 1.9 2.3 7 .6  | M 5 M s ; s M S s s 140 1965

1 X a m S a (j  u i 19 X o v .  4 X G 489 1.8 2.2 7 .7  i MS s ! s M s s s ! 20 1968
3 Hahng Vi 71 j X o v .  4 G 506 1.8 2.1 7.1 R s s M s s s 133 1968
6 R D 6 j X o v . 21 G 666 1.7 72 .2 87 .24 MS s ! M R s s 133 1977

R D 8 X o v . 23 G 585 1 .922 .52  7.11 M S M s S M R s s 151 1978
8 RD 15 : X ov  .10 X G 556 1 .7 2 2 . 1 4 7 .  11 M S s ! s M R s s 130 1978

( c o n t i n u e d )

1



NO. 1 2 : 3 4 1 5 6 7 8 9 10 11 12 13 14 15__
1

Cent ra l  Regi on 1 i

1 Nabng  Mon S-  4 N o v . 26 N G 436 1.8 2.4 7.7 M S M s s M s S s 140 1956

•> Goiv Ruang 88 N o v . 21 ì N G 421 1.7 O O 7.3 s M s s M s s s 140 1962

3 K h a o  Pahk Maw 148 D e c . 3 1 N G - 415 ; 1.9 o o 7 .6 M s M s s M s s s 140 1965

1 Leuang P r a - t e w  123 F e c . 19 N G 414 1.8 o o 7.6 s r.3 M s M s S s 150 1965

Southern  Region

l Nahng P r a v a h  132 F e b , 16 N (0 486 1.7 ,  2 7.6 s M s s M R s s 178 1952

«> P u a n g Rai 2 D e c .  e N G 437 1.9 2.3 7 ,5 s s s M R S s 171 1908

3 Peuak Nam 43 F e b . 22 N G 450 1.7 2.1 7.6 s M s s M s s s 160 1968

4 RD |3 F e b . 26 N G 446 1.7 0 6.8 R s s M R s s 160 1978

No u - P ho tose nsi t i ve V ar i e ty  can be g ro w n  in irr igated area in d i f fe re n t reg ions

l k i > l 130 days N G 7 4 2 ! 1.8 2.2 ! 7.0 S S s M R S s 1 15 1969

»> RD 2 150 days G 706 1.9 2.6 7.2 S s M s R s s 115 1969

o !v i > o ¡28 days N G (iti 7 1.8 2 .2  ‘ 7 .2 S C' s M S s s : oo 1969

1 RD -1 127 days G 0 i o ! 1.8 2.4 ! 7.2 s s M s R ■ R R 1 • t 1973

5 R D 5 M O  days N G 576 1.8 2,2 7,15 M R M R M s M S ; S s 146 197 3

5) RD T 120- '50 days N G 672 1.8 2.3 7.  :> M R R M s M S s s 108 '975

7 R l> 9 11 5-125 days N G 1)57 1.8 O *1, o 7 ,o s \ -S s M R M R 1 10 1975

S R D 11 175 days N G 698 i 1.82 2.30 ! 7.52 M s S s M R S s 1 10 1977

b l o a t i n g  R i c e I
i T a - P o w - g a e w D ec .  9 ' N G 350 \ 1 .7 2 .5  : 7.2 s s s M S ' s s - 1959

•> Leb Mue Nahng 111 D e c , 19 N (, 328 ; i .7 •> *> .. . O 7.1 M s M s s ; M R s s - i 959

o Pin Ga ew  56 D e c . 29 N G 362 ' 1.7 *) ♦) i 7.4 s M s s M s i s s - 1959

4 \ a h n g C h a - 1 a w n g N o v ,  30 i G 394 1.9 2.9 6.3 M R s ; M s ! s s — 1969

Notes,  "Type .  G = ( ¡ l u t i nous ,  X G = N on -g l u t in ou s  **Kai ,  6.25 rai = 1 hectare
« « « K e r n e l  Size-  T = T h i c k n e s s ,  \V = W i d t h ,  L = L engt h ,  R = R es i s ta nce ,  S = Susce pt ib le ,  

MR = M odera te ly  R es i s ta nce ,  MS = Mo der a te ly  Susceptib le  
Sou rce .  O f f e r e d  by Dep artment  o f  A gr i c u l t u r e ,  Min istry  o f  A gr ic u l t u r e  and C o o p e r a t i v e s

l
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Tab le  7 .  Standards  o f  W hite  Rice  + Not less th an .  -  Not  more  than o r  less than (as the case may be )  . ±  More  or  less th an .

G r a i n  c l a s s i f i c a t i o n

Crades Length  o f  Gr a in Short

of  White E xt ra L ong Medium G ra i  n

Rice L on g 6.6 - 7 . C 6 . 2 - 6 . 6 less than c/1

7 mm. m m . m m , 6 .2  mm. pr n

% % 0//0 %
3 °IA

100% 
Class A .

+ 70
( 7 0 -  100)

± 2 5
( 0 -  30)

-  5
( 0 -  5 ) ~

- 8 . 0  
+ 5.0

100% 
Class  B.

± 5 0
(45 -  55)

±  35
(30 -  40)

± 1 0
( 0 - 2 5 )

-  5
( 0 -  5 )

- 8 . 0  
+ 5.0

100% 
Class C .

± 3 5
( 3 0 - 4 0 )

± 4 5
( 4 0 -  50)

± 1 5
( 5 - 3 0 )

-  5
< 0 -  5 )

-  8.0 
+ 5.0

5 % + 20
( 2 0 - 2 5 )

± 3 5
(30 -  40)

± 3 5
(25 -  50)

-  10
< 0 -  10)

- 7 . 0
+ 3.5

10% + 10
( 1 0 - 1 5 )

± 3 0
( 2 5 - 3 5 )

± 4 5
(35 — 55)

1 0 - 1 5
( 1 0 - 1 5 )

-  7.0 
+ 3.5

15% '  + 5  
( 5 - 1 0 )

- 2 0
( 0  - 2 0 )

- 4 0
( 2 0 - 4 0 )

35 -  50 
(35 -  50)

— 6.5 
+ 3.0

20% + 0
( 0 - 1 0 )

-  15
( 0 - 1 5 )

-  35
(10— 30)

55 -  65 
( 5 5 -  65)

-  6.0 
+ 3.0

OSO/ -O /0
(S u p er )

+ 0
( 0 -  8 ) ( 1 7 -

35
-35)

6 5 - 7 5  
(65 — 75)

- 5 . 0  
+ 3,0

25% + 0
( 0 - 8 ) ( 1 7 -

35
-35)

6 5 - 7 5  
( 6 5 -  75)

- 5 . 0  
+ 3.0

35% + 0
( 0 - 8 ) ( 1 7 -

35
-35)

65 — 75 
(65 -  75)

- 5 . 0  
+ 3.0

45% + 0
( 0 -  8 ) ( 1 7 -

35
35)

65 -  75 
(65 - 7 5 )

— 5.0 
+ 3.0

Gra in  c o m p o s i t i o n

%

M a x im u m  a l l o w a n c e  o f  the f o l l o w i n g  mi xtu res ,

%

to ^  -*3
3

CT ?
3 S ' x—. zL «  «— pSL g es G-

% %

Brokens  ^ g 3
■ S-SL « —!5 *
nS*

% % 
so

if e. x-*1 V» <*D
-  »  
2- «  ■ «  a-CO 63w;a !

% 1 %

?Tn(o - ft _3 ST 3 33 3 pa2. W 2̂ TO
t/i •-<(,, «3.

+ 60 ± 3 6  

+ 60 ± 3 5 , 5

+ 60

+ 60 

+ 55 

+ 55 

+ 50 

+ 40

-  4 ! -

- 4 . 5  : -

± 3 5

± 3 3

± 3 3

± 2 8

: _ J  B_ i
!' - 7

( 3 - 7 )  I 
-  12 r  :( 8 - 12)

-  0.5

± 2 7

± 3 2

+ 40 ± 3 2

+ 32

+ 23

± 2 8

± 2 2

-  17
( 1 3 - 1 7 )

± 2 2
(18 - 23)

± 2 7
(23 -  28) 

± 2 6
(23 - 2 8 )  

± 3 8
(3 3 ^ 4 0 )  

i ± 4 7  
1(42 -  50)

- 1
! -  1

2
4

5 

4

; - 2 | 6 

2 7

3| 8

-  0.5

-  ! 0 .5
i

2 . 5j0.25 

3 0.5 

3 1

5 

3

% % ] % } % ] % %

in-r*x- ^  rr Z ■ -o ft x* 3n [1 < ft aa —, 3 ft 11 ~ ft O : <t ^  a £. 
5T  ̂ : wT S-' fL c

Û- vs n

x- : 3 T 
»  cn ‘ & 0n J1 .-+■ n 3Ï.XÎ n ^I— r». -1 CfiV» i <o a

“O<6r-1 ^— ft)\ c , — b.S ! 2. ~ *\0-.o. i „ a to ^i/> 1 ft 0 •C :

Milling

Degree

(/)

1

4 ! 8 

4 | 10
j

4 ! 10

2

2
2

0.5

1

1

1

1

1

1

1

0.5

0.75

0.1
0.2

-  ' -  0 .7 50 .2

0 .5  ; 0 .5 0.75 0.25

0 .7 50 .2

0.75;0.5

0.75

0.75

-  0 .5

-  0.5

-  0.5

-  0.5

-  0.5

5

10

15

Extra  
well  mi lled

E xt ra  
wel l  mi lled

— 0 .5

— 0 .5

— 0.5 

0 .5  0 .5

0 . 5 0 . 5  

0 .5  0.5

15

20

25

25

30

E xt ra  
wel l  mi lled

well milled 

wel l  mi lled

Re ason ab ly  
wel l  mi lled  
Re aso nab ly  

wel l  milled^ 
Re ason ab ly  

wel l  mi lled
O r d i n a r i l y  

,i0 mi l led 
O r d i n a r i l y  

mi lled 
O r d i n a r i l y  

mi l led

30

30

M o i s t u r e  

not higher 

than

14%

14%

41%

14%

14%

14%

14%

14%

14%

14%

14%

Nate,  « E x c e p t  the grade  100% Class A ,  a l l o w a n c e  o f  h igher percentage  than that s p e c i f i e d  ab ove  has been ap p ro v e d  by the authori ty , ,  

Sou rce .  “ S ta nd ard  o f  R i c e ”  R ice  Inspect io n  C o m m i t t e e ,  Boa rd  o f  T r a d e  o f  T h a i l a n d ,  1978

I



Tab le  8 .  Standards  o f  w h it e  R ice  (B r o k e n s  and Smal l  b ro k e n s)

Grades  o f  1

Grai n
Classi  f i c a t io n

G ra i n  C o m p o s i t i o n

T o  be 0//0 % % % % % % % % %

M hite Broken o b t a i n e d  f rom who le 8 / l 0 t h 6 .5 /10th 5 /10th 3 /10th 3 /30th Small Small Small For e i gn

the mi l l ing  o f to less than to less to  less to less to less white white white
Rice white  r i ce o f grain who le than than than than Brokens Brokens Brokens Matters

the grades ( 1 0 th / l 0 th ) gra in 8 / l 0 t h 8 / l 0 t h 6 . 5 / 10th 5 / l 0 t h B .  1 C .  1 C .  3

A .  1 Super 
S pec ia l 100% ( 0 -  5 ) ( 0 - 1 5 ) - 90

( 7 0 - 9 0 ) - 10
( 0 - 1 0 ) - - - -

A . 1 Super 100% 5 %  10% - ( 0 -  5 ) ( 0 - 1 5 ) - 100
( 7 5 -  100) - ( 0 -  5 ) - 0.5

A . l  Spe c ia l 15% 20% 25% 
( S u p e r ) - ( 0 -  5 ) ( 0  - 1 5 ) - 100

( 7 4 -  100) - - ( 0 -  6 ) - 1

A . l  O r d i n a r y 25% 35% 45% -
~

( 0 -  5 ) - 100
(69 -  100) - ( 0 - 1 0 ) ( 0 - 1 2 ) ( 0 - 4 ) 3

Grades  o f  

Smal l  whi te  

Broken R i c "

G ra in
Classi  f i c a i  i on

T o  be
ob ta i ne d  f r o m  
the m i l l in g  o f  
whi te  r i ce  o f  

the grades

Not  Pass i ng  j 

through Sieve | 

N o .  8 *

( A .  1 >
Pass ing  through 

sieve No
i but not thro ugh  No,

G r a i n  C o m p o s i t i o n  

( C .  1 )
Pass ing  through 

Sieve  N o .  7

but not thro ugh N o , 6 £

%
C . 1 S pe c i a 1 100% 

! 0%
5 %
15% - ( o -  10) 100

(70 -  100)

C . i O r d i n a r y 20%
35%

25%
45% ; ( 0 - 1 0 )

I
100

(60 -  100)

C . 3 V a r i o u s 
grades i - ( 0  -  15)

( C .  3 ) For e i gn

Pass ing  through
Matters

Seeds

Sieves N o . 6 -è-

% % %

( 0  - 2 0 ) 1 1

( 0  -  30) 3 1

100 1.5(85 -  100)

S ou rc e .  “ S ta nd ard  o f  R i c e * Rice  Inspect io n  C o m m it t e e ,  Board  o f  Tra de  o f  T h a i l a n d  1978
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Table  9.  Total  Exp ort  o f  pr inc ipal  Agr i cu l tu ra l  Products in Thai land

Unit;  one thousand tons

Period Rice |
!

Maize Sugar Ra pi o ca  Product Rubber Jute

1961 1,576 569 1.53 443
1

184.59 143

62 1,271 i
484 43.01 400 194.18 237

63 1,417 767 52.82 427 186.88 125

64
1

1,896
'

1,146 48.90 738 216.99 162

65 1,895 831 83.83 719 210.85 316

66 1,507 1,261 54.85 688 202.53 473

67 1,482 1,145 15.01 781 211.11 317

68 1,068 1,558 0.05 888 252.22 289

69 1,023 1,544 16.10 975 276.38
'

255

1970 1,063 1,447 56.24 1,326
1

: 275.61 257

71 1,576 1,873 174.57 I 1,123
;

307.87 ! 271

72 2,112 1,843 407.50 | 1,311 317.69 255

73 848 1,386 275.40 1,836 ! 390.51 264

74 1,029 2,301 443,84
i
I 2,395

1
362.56 247

75 951 2,104 595.43 ! 2,385
,

332.18 157

76 1,973 2,419 1,122.39 3,720 ; 373.45 138

77 2,932 1,541 1,654.61
i
! 3,954 401.86 8]

1978 |

First  half 857 596 588.37
i

3,091
l

247,75
!

42

Source ,  Department o f  Customs



Table 10: Wholesa le Pr ice  o f  Rice

(U n i t :  Baht Per ton)

Types  o f  rice
1 9 7 8

% Change
July August

First  grade paddy rice 2,550* 2,559* + o • Vi

1

100% milled rice 4,725 4,725 -

5 % milled rice 4,350 4,350 -

5 % Parbo iled  rice 4,316 4,447 + 3.04

A l  Super broken rice 2,708 2,729 + 0.78

10% milled rice 3,918 3,816 - 2 . 6 0

15% milled rice 3,836 3,724 - 2 . 9 2

N ot es * Baht Per K w ic n

Sourc es Monthly  Repo rt ,  Bank o f  Thai lan d 1978

Table  n .  Export  Price  o f  Rice  ( F . O . B . B a n g k o k )

(U n i t :  U S $ / t o n )

Types o f  rice
1

July

9 7 8

August
% Change

100% milled rice 400.97 381.45 - 4 . 8 7

5 % milled rice 386.52
j

366,45 - 5 . 1 9

10% milled rice 366.94 346.45 - 5 . 5 8

¡5% milled rice 358.10 341.45 - 4 . 6 5

A 1 Super broken rice 210.97 185,00
i

-  12.31

5 % Parboi led  rice 383.77
1
' 370.16 -  3.55

Source:  Monthly Report ,  Bank of  Thai l and J 978
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Table 12. Wholesale  and E xport  Price  o f  Rice

Type o f  rice
1 9

October

7 9

November
% Change

Wholesa le  Price  ( B :  ton)

1st grade prddy 3,0-18 2,959 -  2.92

5 % white rice 5,246 5,139 - 2 . 2 7

5 % parboi led  rice ■1,446 4,169 - 6 . 2 3

Exp ort  pr ice ,  I ' . O . B .  ( U S $ s ton)

100% white rice 377.5 378,3 + 0.21

5 % whi te  rice 362.5 363.3 + 0.22

Source :  Monthly R epo rt ,  Bank o f  Thai land 1979

Table 13, Number o f  Mi l l ing  Units Based on

Tota l  P r o d u c t i o n / D a y  and Machine H ors epow er

T o n s / D a y Machine Hors epow er

Part o f  Thailand
0 -  30 3 1 - 6 0

Over

60
total 0 - 3 0 3 1 - 6 0

over

60
total

The North Easthern 15,641 89 41 15,771 15,240 355 176 15,771

The Northern 8,275 115 22 8,412 7,695 393 324 8,412

The Central 4,322 153 60 4,535 3,499 627 409 4,535

The Southern 4,438 4 1 4,443 4,329 75 39 4,443

Total 32,676 361 124 33,161 30,763 1,450 948 33,161

Source:  Of fer ed  by Department o f  Agr i cu l tu re ,  Ministry  o f

Agricul ture end Cooperat i ves .  Bangkok,  Thai land,



1

Table 14: Mil l ing  Yields o f  Paddy  in Thai land

A .  The  Average  Mil l ing  Yie ld  o f  the Pi lot  Rice Mil l

Var iety Head Rice Broken N o . l Broken N o . 2 Recovery Bran Husk
0/70 % % % % %

Kh aom al i 54.78 4.18 8.58 66.08 4.96 28.78

Khaotahang 57.60 4.40 6.75 68.50 4.76 26.81

Kha on angpraya 58.26 4.63 5.66 68.56 4.23 27.20

Khaosetthee 59.15 3.67 7.00 68.60 5.88 25.60

K haoton g 54.98 4.92 7.84 67.60 5.68 26.76

R .  D .  1 51.30 8.85 5.35 65.16 4.68 30.15

R .  D .  5 52.66 j 4.20 10.40 67.26 4.83 27.95

Note.  Av era ge  impuri ty  1.68%
Source.  Of fe re d  by Department o f  A gr icu l tu re ,  Ministry  o f  

Agr icul ture and Co opera t i ves ,  Bangkok,  T ha i la n d .

B .  The Average  Mi l l ing Yield o f  Rice  Mil ls  in Thai land

1
Grades o f  rice ! Mi l l ing y ield %

5 % white  rice 40.139

A 1 super brokens 18.829

C 1 brokens 6.649

C 3 brokens 1.13;

Mi l l ing  y ield
66.753

By-products

Fine bran
6.746

Co a is e  bran
2.985

Husk
23.516

Total 100.00

Source j Bangkok Metropo l i tan  Bank



C.  The Average  Mi l l ing  Yie ld  o f  Soon  Hua Seng Rice Mill

1

Grades o f  rice Mi l l ing  yield %

100% head rice 36

Big brokens 6

Medium brokens 6

Small  brokens 18

Mil l ing  yield 66

By-pr oduct s

Fine bran 8.4

Coarse  bran 3.6

Husk 22

Total 100.0

Source.  Of fe re d  by the Mill

D,  The Mi l l ing Yie ld  o f  Chachoengsao  C o - o p e r a t i v e ' s  Rice Mill

!
Grades o f  rice Mil l ing  yield %

5 %  W hite  rice 48

Big brokens 4

Medium brokens 10

Small  brokens 4

Ave rage  mi l l ing  yield 66

B y- pro duc ts

Fine bran 7

Coarse  bran 3.3

Husk 23.7

Total 100.0

Sourcc j  Of fe red  by the Mill




