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Project Titler Introduction of IRRI-Designed Agricultural Equipment in
Thailand and Pakistan (On-Site)

Contract With: The International Rice Research Instituce (IRRI)

Froject Tnitiated: February 1, 1976
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Precpared By: Dr. Kenneth S. Stephens, Economic Development Laboratory (EDL),

Ingineering Experiment Station (ELS), Georgia Institute
of Technology (Thailand Portion of Project)

Introduction

This report has been prepared in sufficient detail to serve as an
information source and guideline for IRRI, Georgia Tech. and other interested
personnel in reviewing project start-up activities to date, establishing
contacts and points of referecice for fuLure activities, and interacting on
subjects covered for more complete effectiveness.

Preliminary to the project initiation date, preparation for the on-
site project activities were carried out at EES. Besides the collection
and review of materials and travel documents, this included exh’bition and
promotion of the AID-TRRI display of several pieces of equipment and explana-
tory panels in the main lobby of the Baker building on the Georgia Tech cam-
pus over the period from December 1975 through January 1976. Colored slides of
closeups of the twelve panels and various pieces of equipment were prepared
for promotional and informational presentations. This slide set, complemented
by in-country slides of equipment in manufacture and use, was subsequently
used for presentations to the Bangkok South Rotary Club on April 9, 1976,
the Bangkok Central Rotary Club on April 15, 1976, and to the staff of the
Agricultural Engincering Division of the Thai Department of Agriculture on

May 21, 1976. A set of slides has been left with the IRRI industrial
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extension enginecer in Thailand for future presentations to promote the pro-

gram and inform interested and influential groups.

Project Activities

A summarized outline of the project activity schedule, listing signifi-
cant items in particular, is given in Appendix A. The period from February 1,
1976 through May 25, 1976 is divided into two subperiods of activities: one
in the Philippines principally with IRRI from February 2 through March 4 and
the other in Thailand from March 4 through May 25. The first subperiod was
devoted to briefing at TRRI on the industrial extension program, the Thailand
file, and TRRI's efforts in the Philippines. This included participation in
the IRRT engineering training course. The latter part of this period in-
cluded the arrival and intial briefing of Mr. Stewart Barton, IRRI's indus-
trial extension engineer for Thailand. The second subperiod represents the
start-up of the Thailand industrial extension program.

Principal activities during the Thailand portion of the project were
as follows: (1) collection of information and establishment of contacts to
identify the markets and market potentials for IRRI designs (or modifications
thereof); (2) identification and establishment of liaison with pertinent
in-country (and regional) organizations, government departments, associations,
companies, etc., that will have interface with the Thai-IRRI project; (3)
assistance in the design and planning of marketing activities, including
the initiation of equipment demonstrations, establishment of an account,
tdentilication of related tasks, and procurement of an indigenous consulting
group (Agribusiness Management Group, Kasetsart liniversity) to carry out
related activities between the on-site activities by Georgia Tech personnel;
(4) business management assistance to several manufactirers also included in

tasks referenced in (3) and the location and initiai contact with manutacturers
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not already engaged in producing TRRI-designed machines; and (5) general
assistance to IRRI's Thailand industrial extension engineer, Stewart Barton,
in becoming acquainted with Bangkok and Thailand during the start-up of the
project.

Individual write-ups on most of the activities and visits outlined in
Appendix A are given in Appendix B. These should be consulted for related
details; some will be highlighted in the main body of this report. Many
visits encompassed aspects of two or more of the five activities licted
above. During the course of the project it became somewhat apparent that
emphasis should be placed on reaching as many people and organizations as
possible with the IRRT small-scale, locally made, farm machinery story--
promoting the introduction of the IRRI design into manufacture and use and
identifying design changes needed to make the existing machines more com-
patible with Thailand's conditions and varieties. Attempts to predict
demand werce seen to have little basis or even usefulness at this stage in
the development of the project--except as might be made via various macro
relationships such as units per hectare of cultivated paddy or horsepower per

hectare, replacement of buffalo, etc.

Need and Urgency for Project

The situation in Thailand, in relation to the introduction of the IRRI-
designed machinery, is not significantly different from that outlined by
Davis, Parets and Duff in their report, rcference 16 in Appendix C. The
government, which was reorganized during the period covered by this report,
appears to be headed along a path of strengthening the credit system for the
Thal farmer as reflected in the following quotation in the business news

section of the Bangkok Post of May 25, 1976: "All commercial banks will this




year have to release to the Government seven percent of their current total
deposits to make an aggregate of about 0000 million baht to finance farmers
..."" This decision comes on the heels of news indicating that the Bank for
Agriculture and Agricultural Cooperatives (BAAC) was almost at the brink of
collapse. Further emphasis appears to be on the promotion and support of
farmers' cooperatives and a revitalized land reform program. Directions

beinyg taken by the new government appcar to support an earlier announced
program under the Fourth Economic and Social Development Plan (see reference
33 in Appendix C). This plan identifies as development problems: administra-
tion and allocation of natural resources including land and water, diversi-
fication ol agriculture, and productivity and pricing in the agricultural
sector, among others. All of these activities are seen to support the spread
of IRRI-type farm machinery.

Just after conclusion of the Thailand in-country portion of the Georgia

Tech assistance {(May 25, 1976), a significant supplement to the Bangkok World

on “Rice’ came out on May 31, 1976 (listed as reference 32 in Appendix C).
The supplement contaings an article by the author of this report on the
Thai-IRRI project. The written dialogue in this issue emphasizes (1) a
fairer reward for the farmers, (2) land reform, (3) financial aid to farmers,
(4) water supply and control, (5) farm storage facilities, and (6) mechanization.
All of the ac*ivities mentioned above are seen to support the spread of
IRR[-type farm machinery. Local conditions will favor specific machines--some
with modification--as discussed sui=zequently.
The urgency of the problem in Thailand as well as in all of Asia is

emphisized by reports of the 1976 annual meeting of ESCAP (Economic and Social



Commission for Asia and the Pacific) in Bangkok. It was reported that the
International Food Policy Research Institute (IFPRI) of Washington, D.C.
projected cereal deficits of between 37 to 46 million tons in Asia by 1985,
nearly triple the deficits suffered in 1974-75. The annﬁ;l ESCAP report,
which fo:uses on rural Asia, shows that South Koreans get 2 1/2 times the
yield per acre of rice field as do Burma and Thailand. It was reported that
the use of fertilizer, aswell as high-yielding variety seeds, irrigation
facilities, and mechanization, is becoming more and more crucial since

availabie arable land (in Asia) is shrinking almost visibly daily.

Firm Machinery Situation in Thailand

Somewhat underemphasized in the Davis, Parets and Duff report previously
reférencod and/or undergoing significant increases since their study visit is
the widespread supply and acceptance of the Thai-designed two-wheel, single-
axle power tiller known as the "Iron Buffalo.'" Unfortunately, it is still
true that statistics on this type of development are unavailable. This area
is even excluded at present from the massive project, involving some six »r
seven U.5. advisors, between the Ministry of Agriculture, Iowa State Univer-
sity and GSAID/Thailand on "An Analysis of Thailand's Agricultural Sector.'
Only recently has the Agricultural Ecornomics Department of MOAC attempted a
survey on farm machinery, and results are not available at present (see
individual write-up of May 22, 1676 visit in Appendix B). In reference 13,
Appendix C, therc is mention of some "100 companies and workshops turning out
farm machinery ard implements in Thailand." A later reference, chronologically,
number 12 in Appendis €, states, "It is estimated that there are 26,0600
tillers and mini-tractors in usc®*, each of which can plough up to three to
four rai per day, compared to an average of one rai per day when the same

land is tackled by a water buffalo." The double asterisk indicates use of



references by Chakkaphak such as numbers 8, 11, 28, and 29, Appendix C.

(There are 6.25 rai to a hectare.) Another significant movement in Thailand

is the use of four-wheel tractors of the imported type (65-85 hp range) and

of the locally made type (12-45 hp range), especially the former for custom
ploughing service. This subject is dealt with in references 12, 31a, 31b, 3lc,
and 35, Appendix C, particularly, and in the write-up of the March 8, 1976
visit to Anglo-Thai Motors (Ford tractor dealer).

Predictions of farm machineiy populations and demands in Thailand vary
considerably, even among papers prepared for the same mecting, as for example
references 3la, 31b, and 31lc in Appendix C. Tables of imported tractors
must be viewed carefully with respect to the declines beginning in 1569.

Some authors fail to point out that local assembly began to increase during
these years and SKD and CKD units are not included in the figures. It is
apparent that definitions of 'tractor'" vary considerably.

The following table (I) of impofted "tractors'" is contained in reference
3la and agvees with the write-up of the April 23 visit to DAE. The referenced

source is the Customs Department.

Table I. Import of Tractors in Thailand

Year Number of Tractors Year Number of Tractors
1963 2247 1968 5104
1964 3864 1969 3631
1965 5200 1970 2305
1966 4577 1971 2662
1967 5698 1972 1809

The latter figures are in sharp contrast to the estimated sales of over 3000

tractors (3500-3800 annually over years 1974 and 1Y75) as reported in the
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visit of March 8 (Appendix B) to the Ford dealership. This same reference
reports a population ofj "above 35,000 units" (1973). It is not clear if this
refers to four-wheel tractors only. Reference 3lb, of approximately the same
date as 3la, reports "about 22,000 four-wheeled tractors in Thailand" and "about
9,000 two-wheeled tractors in use in the country." This reference contains a
breakdown of the importea tractors of 1970 and 1971, with totals of 2,305 and
2,662, respectively, agreeing with the above table. Of these quantities,
685 and 1,567, respectively, are classified as "farm tractors.,'" This reference
quotes the FAO Provisional Indicative World Plan (1970) as estimating the
demand for tractors ol all types to be 2,900 units in 1972, 2,700 in 1975, and
4,500 in 1980. These figures appear to be grossly underestimated.

Reference 3lc summarizes results from three reports, listed as references
58, 59, 60 in Appendix C. A 1969 view, as reported, saw the following figures

of demand and production capacity for four-wheeled rractors and power tillers:

Year Demand Production Capacity
Four-wheel tractors 1970 4500 4500

1975 8000 6000
Power tillervs 1970 1500 500

1975 3500 5000

The power tiller figures, in particular, appear to have been underestimated.
Reference 35 (of Appendix C--circa 1973) contains some statistics for
Asia, including Thailand, on (1) general pattern of agriculture, (2) genecral
pattern of sociocconomic conditions, (3) riding tractors: quantity, demand
and manutacturing schedules, (4) same as (3) for power tillers, diecel and
gasoiine engines, threshers, dryers and hullers, ecte. The following ngurcs

from this report pertain to Thailand:



Population (units)

Density (units/1000 ha)

Annual Demand (units)

Projected Annual
Demand (units)

Manufacturing Capacity:

Manufacturers (no.)

% of Local Content

Annual Production
1971 (units)

Capacity 1971 (units)

The Thailand summary, pages 177-196
for futher details, recommendations

sidered still relevant.

1975
1980

300 (10-12 hp)

Riding Tractors Power Tillers Threshers Dryers
332,000 4000 N/A Few tens
2.4 0.33 - -
4000 1200-1700 Hand Opt.  NIL
NIL
Pwr. Opt.
100
8000 4000 N/A N/A
- 60G0-8000
3 (50-60 hp) 2 NIL NIL
2 (10-12 hp)
assembly (50- 30-40 - -
60 hp)
40 (10-12 hp)
1100 (50-60 hp) 800 NIL -
300 (10-12 hp)
3000 (50-60 hp) 1000 NIL NIL

of this reference, should be coasulted

and conclusions, many of which are con-

Some of the above forecasts, especially with respect to power tillers,

are in sharp contrast to the information in reference 51 (of Appendix C).

Discussion of this reference is also given in the write-up of the March 15

and March 17 visits to the Industrial Service Instituce, Chiengmai. In

particular, estimatzd current production and sales of power tillers in the

ten provinces surveyed is reported at approximately 5000 per month during a

pcak season oi four months (or at least 20,000 per year in just ten northern

provinces!).



It is obvious that more detailed study, assisted by a local Thailand
infrastructure, will be necessary to obtain some accuracy of statistics on
existing populations, growth and forecasts of farm machinery in Thailand.

What is seen is that demand will be established and grow under the proper
promotion for correct and adequate designs of farm machinery to ease the cost
and timing of production, especially in land preparation, planting and harvest-
ing for rice and other crops under a program of diversified agriculture

and intensified land utilization.

In view of the indigenously designed power tiller, its acceptance by the
Thai farmer, and growth in the number of workshops producing these units, em-
phasis on the IRRT power tiller is considerably less than in other countries.
llowever, design characteristics of the IRRI-type power tiller make it parti-
cularly suited for low-cost production and use in small fields. It should
receive additional promotion.

Mechanical rice threshers (other than use of tractors for treadmill type
threshing) are almost nonexistent. Labor displacement, farming practices
such as desire for long straw, and peculiarities of Thai rice varieties such
as a strong awn to grain bond. present problems that must be dealt with before
widespread promotion, manufacture and use of mechanical rice threshers can be
envisioned. However, in spite of these problems, mechanical threshers of the
manual and engine-powered types are needed immediately in moderate quantities.
They require introduction via extensive demonstrations, training and promotiouu
of manufacturc and use. Increases in multiple cropping through extended irri-
gation and new rain-fed technology will greatly increase the need for TRRI-

type threshers.



Batch dryers occupy approximately the same position as threshers, though
not so limited by immediate problems. They need introduction and promotion
as well,

Designs to support various stages of production of diversified crops are
also needed. Refcrences to specific needs are contained in the detailed
write-ups of Appendix B.

The list of companies in Thailand producing IRRI and other types of farm
machinery continues to grow. Several lists are available (some only in the
Thai language) at the Thai-IRRT project office. The detailed write-ups of
Appendix B make reference to at least 22 companies. Additional effort is
needed to consolidate, expand and document these lists.

ihough it may be overlookeu easily, and nothing may come of it, the
reference to the development of a series of farm machinery centers in the
write-up of the April 29, 1976 visit to the Association of Thai Industries
deserves some emphasis here. Properly promoted, perhaps further fostered
through outside assistance, this interest on the part of ATI could become
an important clement in the proper development of farm mechanization in
Thailand. This should be an item of follow-up and the subject of possible
consideration for additional assistance,

The demonstrations of the rice thresher (with further interest in the
batch drycr), ias detailed in the write-up of the Padinwit Industrial Company
rice mill of May 8, 1976, also needs emphasis. While it is highly recommended
that similar demonstrations be developed in the principal geographical
regions of the counrry, the availability of this site and the interest shown
by its owner should be utilized to the fullest while additional sites are

pursucd.  The proposal Tor a farm mechanization rescarch station descerves
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Table II. An Estimate of Principal Agricultural Crops of Thailand, 1971-1975

(in thousands of metric tons)

% Change % Change 7 Chaunge % Change Z Change
Crops 1971-72 from Last 1972-73 from Last 1973-74 from Last 1974-75 from Last 1975-76 from Last

Season Season Seascn Season Season
Paddy 13,744 + 1.28 12,415 - 9.68 14,898 + 20.02 13,386 - 10.15 15,0921—/ + 12.74
Majze 2,300 + 18..3 1,315 - 42.83 2,343 + 78.17 2,550 + 8.83 3,023 + 18.55
Sugarcane 5,926 - 10.02 9,513 + 60.53 13,339 + 40.22 14,592 +  9.39 17,000 + 16.50
Cassava 3,114 - 9.24 4,952 + 59.02 6,301 + 27.24 6,240 - 0.97 6,358 + 1.89
Soybean 54.3 + 7.74 72.0 + 32.68 15z.3 + 111.53 110.4 - 27.51 126 + 14.13
Kenaf 419.1 + 10.03 427.9 + 2.10 468.9 + 9.58 384.1 - 18.08 250 - 34.32
Rubber 361.3 + 10.13 336.9 +  6.51 367.7 + 9.14 382.1 +  3.92 396 + 3.64
Mung Bean 140 - 5.72 191 + 36.43 192 - .52 304 + 58.33 326 + 7.24

}Jincluding second rice crop

Source: Ministry of Agriculture and Co-operatives, Governmeut of Thailand
ESCAP/FAO Agriculture Division, New U.N. Building, Sala Santitham, Bangkok, 1976.
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Table ITI. Rice (Paddy): Comparative Study on Planted Area, Production
between 1974-75 and 1975-76 Main Seasons, by

Regions
l/
Planted fvea (rai)~ Production (metric tons)
Region Season

Total Nonglutinous Glutinous Total Nonglutinous Glutinous
Northern 1975 11,648,500 8,344,075 3,304,425 4,125,163 2,535,071 1,590,092
1974 10,181,000 6,854,474 3,326,526 3,780,000 2,327,019 1,452,981
increased 1,467,500 1,489,601 - 345,163 208.052 137,111

decreased - - 22,101 - - -
North-eastern 1975 24,990,550 7,510,456 17,480,09" 5,321,329 1,698,551 3,622,776
974 20,635,000 5,000,224 15,634,776 3,772,992 892,339 2,880,633
i .creased 4,355,553 2,510,232 1,845,321 1,548,337 506,192 742,145

decreased - - — - - -
Central Plain 1975 13,155,740 13,133,816 21,924 3,663,642 3,666,638 7,004
1974 13,238,000 13,068,151 169,849 4,029,000 3,987,848 41,152

increased —-— 65,655 - - - —-—
decreased 82,260 - 147,925 355,358 331,210 34,148
Southern 1975 3,449,117 3,437,232 11,885 981,599 977,130 4,469

1974 3,767,900 3,767,000 - 865,000 865,000 -
increased - - 11,885 116,599 112,130 4,469

decreased 317,883 329,768 - -— - -
Whole Kingdom 1975 53,243,910 32,425,579 20,818,331 14,091,733 8,867,390 5,224,343
1974 47,821,000 28,689,849 19,131,151 12,446,992 8,072,226 4,374,766
increased 5,422,910 3,735,730 1,687,180 1,644,741 795,164 894,577

decreased - - - - - -

Source: Ministry of Agriculture and Co-operatives, Government of Thailand Note: Main season only, excluding produc-
ESCAP/FAQ Agriculture Division, 1976 tion of rice (paddy) from dry season,

1/ which totalled about 1.0 million tons
='6.25 rai = 1 hectare in 1975.



some attention and consideration and is seen as an important adjunct to the
Thai~IRRI project.

Finally; the availability of the Agribusiness Management Group of
Kasetsart University, as detailed in the May 24, 1976 write-up, deserves
emphasis. This indigenous group may play a significant role in promoting
the project and obtaining important facts for policy direction of the proj-
ect. Activities beyond the subcontract period are envisioned and desira-
bility of additional funding beyond the Georgia Tech subcontract should be

studied.

General Information

Some of the latest statistics on the pattern of agriculture and rice in
particular were obtained during the April 19, 1976 visit to FAO/ESCAP,
These cre presented in Tables TT and ITI.

A Turther summary of statistics from combined information from the Agri-
cultural Engincering Division and reference 35 is presented in Table IV with
conversions to internationally used hectare units (compared with use of rai
units in Table 111, 6.25 rai equal one hectare). Obviously, the figures are
approximate and vary among the different sources, due to timeliness and

other factors,

Table V. General Pattern of Agriculture and Socioeconomic Conditions

Total country area ' 60,400,000 hectares
Total arable arcea 14,200,000 hectares
Total cultivated area 12,170,000 hectares
Total irrigated area (also sce writce-up of 1,920,000 hectares
May 21, 1976 visit to NESDB) or approx. 15,87
Total paddy arca (Vigure given is for 6,850,000 hectares
approximately same time as others, or approx. 487
probably 1973; note Table 111 figures of arable area

of 7,650,000 for 1974 and 8,519,000 for
1975 with conversion to hectares)


http:hnternational.ly

Table IV. (continued)

Average paddy yield production (1.63 in 1974 1.5 to 2.0 tons/hectare

and 1.65 in 1975 from Table III)
Total population 37,800,000
Active population in agriculture (%) 70-76%
3,400,000

Number of farms

Average size of farms
Average size of paddy farms
Farms more than 4 hectares,

3.6 hectares
3.5 hectares
y number 287
y area 60%

o,

N8 8

b
b

References

Appendix C contains a somewhat selected list of references related to
the project. Arrangement is in no particular order, due to the diversity of
the collection. Other bibliographies of related references which can be
reviewed for additional information are (1) Bibliography, Agricultural Engi-
neering Department, IRRI; (2) Department of Agricultural Economics, Kasetsart

University, List of Staff Papers, List of Research Reports, List of Technical

Reports, and List of Reprints; (3) Research Publications and Thesis Projects,

Asian Institute of Technology.

Second-Year Project Recommendations

fn the first year after start-up of the project, it is expected
that IRRI's industrial extension engineer, with continued in-country resi-
dence, will be heavily occupied in (1) completion of office, workshop, and
staffing arrangements; (2) evaluation and initial implementation of design
changes necessitated by local conditions and new design activity; (3) conduct
of further technical assistance activities with initial and additional manufac-
turers; (4) some continued liaison with organizational contacts established

during the initial start-up, including the indigenous consultants; and (5)

14



language study and related matters. The situation at the start of the second
year should be one of expanded manufacture (with associated sales) in terms

of production volume, a larger number of manufacturers, and diversification

of products produced, including the thresher and dryer, particularly, in addi-
tion to the initial activity in power tiller manufacture. There will be
additional demand; additional manufacturers to work with; indigenous consul-
tants with some experience on the project; additional awareness of the project
by government officials, organizations, related bilateral and multilateral
projects; etc.

Accordingly, the project recommendations for the second year are as

follows:

1. Continue business management assistance to firms engaged in manu-
facture of IRRI-type machines, including production methods, quality
control, financial evaluation and control, promotion and marketing
servicing to facilitate expansion of production capacities and
marketing activities.

2. Expand liaison with government departments, organizations, agencies,
bilateral and multilateral projects, and institutions throughout
the country to inform and promote the availability and use of IRRI-
type machinery. Concurrently, survey demand for other types of machinery
for feedback to feasibility evaluation and design activity.

3. Survey existing system of farm machinery dealerships and farmer
cooperatives to develop liaison between maﬁufacturers and dealers
or cooperatives to promote the distribution and sales of machinery

units.

15



Survey financial institutions in conjunction with dealers, manu-
facturers, conperatives and farmers to establish credit require-
ments for each, the margin structure and provisions for meeting

the credit requirements, adjusting margins, etc.

Develop a network of farm machinery exhibitions for demonstration,
promotion, education, design improvement feedback, and possible sale
of IRRI-type farm machinery for greater national coverage.

Assist in identification of need for and location of manufacturer
for specific IRRI-type farm machines, with emphasis on rural areas
of the country.

Assist in defining and developing the necessary contacts at policy-
level government and institutional positions for enacting measures
for greater utilization of IRRI machinery developments in meeting
the country's goals for food production, industrial development, and

labor utilization.
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Mar.

Mar.

Mar.

Mar.

APPENDIX A

SUMMARY OUTLINE OF PROJECT ACTIVITY SCHEDULE LISTING SIGNIFICANT ITEMS

2-6

9-20

23-24

25

(W

10

13

15

Initial briefing at IRRI, Los Banos. Review and copying of IRRI
files on Thailand.

IRRI Engineering Training Course including visits to manufac-
turers on Feb. 18.

Central Bank of the Philippines, Department of Rural Banks; Asian
Development Bank; Development Bank of the Philippines; National
Grains Authority; UNDP/UNIDO; Board of Investment; Land Bank of
the Philippines; Department of Industry.

C & B Crafts, Cruz-na-Daan, San Rafael, Bulacan.

Rural Bank of Los Banos.

Rice farmer, Gaudencio Almario, San Antonio, Pila, Laguna.

Travel from Manila to Bangkok.

Thai Department of Agriculture and Agricultural Engineering Divi-
sion; Rockefeller Foundation; Kasetsart University, Agricultural

Economics Dept., Agribusiness Management Program.

Winner Machinery Co. and Chai Dee Karnchang Co., Chachoengsao;
Kaset Thai Co., Checnburi.

Anglo-Thai Motors (Ford tractor dealer).

Department of Industrial Promotion, Ministry of Industry; Depart-
ment of Agriculture and Agricultural FEngineering Division.

Praset Karnchang Co. and Lert Chai Co., Praputabart, Saraburi;
Ouppagon Co., Pitsenuloke.

Seimlung Shop, Pitsanuloke (farm machinery dealer); Anusarn Co.,
Chieng Mai.

Industrial Service Institute (IS1) Department of Industrial Promo-
tion, Ministry of Industry; Northern Region Agricultural Develop~
ment Centre (NADC), UNDP/FAQ/UNIDO project with Ministry of
Agriculture; Crop Replacement and Community Development, UNFDAC;
Anusarn Co.fFord Foundation Multiple Cropping Project, Faculty of
Agriculture, Chieng Mai University; all in Chieng Mai.
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Mar.

Mar.

Mar.

Mar.

Mar.

Mar.

Mar.

Mar.

Apr.

Apr.

Apr,

Apr,
Apr.

Apr,

Apr.

17

26

30

11

Maesa Integrated Watershed and Forest Land Use Project, UNDP/FAO;
Maejo Field Crops Agricultural Experiment Station, Dept. of Agri-
culture; Chieng Mai Watchara Partnership Ltd. (farm machinery
dealer); Chiengmai Fouod Complex, Thai-Israeli joint venture; all
in Chieng Mai Province.

Anantapun Shop (farm machinery dealer), ISI, Asia Karnchang Co.,
Chieng Mai Provincial Agricultural Extension Office, all in Chieng
Mai; Thai-Australia Land Development Project, Hang Chat, Lampang.

Lim Chin Seng, Kietpani: Co., Nakorn Sawan Tractor Co., Tatsanayum
Cs., Pratom Yon (farm machinery dealer), Nakornsawan Yontarakarn
Co., all of Nakorn Sawan; Fushiose Seng (farm machinery dealer),
Chaithong Motor Co., of Chainat; Seng Lee Karnkaset Co., Wonchai
Tractor Co., of Singhburi Province.

Siam City Cement Company, Asian Tonstitute of Technology (AILT),
Division of Community and Regional Development, Agricultural
Systems Enginecring; UNDP and UNTDO,

International FEngineering Co., Caterpillar Division.

ALT; Klong Luong Rice Experiwent Station and Farm Machinery
Training Centre, Division of Agricultural Engineering, Dept. of

Agriculture.

UNDP, UNIDO, ESCAP Regional Centre for Agricultural Machinery
Project (RCAM).

Staff Meeting--Agricultural Engineering Division, Department of
Agriculture, Ministry of Agriculture and Cooperatives (MOAC).

J. Charoenchai Co., Ayudhoya.
Presentation on the '"Thai-IRRI Industrial Extension Project on
Small-Scale Farm Machinery" to the Bangkok South Rotary Club;

International Bank for Reconstruction and Development (IBRD).

Initial visit to Padunwit Industrial Co. rice mill in Chachoengsao
Province.

ESCAP, RCAM; UNDP/FAO Regional Office for Asia and the Far East.
Thonburi Rotary Club; FAQ/ESCAP.

Presentation on the "Thai-IRRT Industrial Extension Project on
Small-Scale Farm Machinery" to the Bangkok (Central) Rotary Club.

Initial mecting with Marketing Organization for Farmers (MOF),
Ministry or Agriculture and Padunwit Industrial Co.



Apr. 19 Kasetsart University, Agribusiness Management Group; FAO/ESCAP.

Apr. 20 Allied Newspapers Ltd., Bangkok World.

Apr. 21 Commercial Credit Corporation (Thailand) Ltd.; Kaset Thai Ltd.
Partnership, Phanat Nikom, Cholburi Province.

Apr. 23 Agricultural Economics Division, MOAC.

Apr. 28 Marketing Organization for Farmers, MOAC.

Apr. 29 Association of Thai Industries; Dr. TFrancis Bell of IBRD.

Apr. 30 Agribusiness Management Group, Kasetsart University.

May 3 United Motor Works (Siam) Ltd. (Briggs & Stratton engine dealer).
May 4 Agribusiness Management Group, Kasetsart University.

May 6 Padunwit Industrial Co. rice mill, Chachoengsao Province.

May 7 Thailand Management Association.

May 8 Initial rvice thresher demonstration, Padunwit Industrial Co.

rice mill, Chachoengasao Province.

May 11 Department of Land Development, MOAC.

May 14 Asian Institutce of Technology.

May 20 Thailand Management Associlation seminar.

May 21 Agriculture Branel. Economic Project Division, Office of the

National LEconowic and Social Development Boavd; Presentation on
Theil-IRRI-ATD Project to Agricultural Engineering Division, MOAC.

May 22 Padunwit Industrial Co. rice mill, Chachoengasao Province (third
thresher demonstration).

May 24 Division of Agricultural Economics, MOAC; Kasetsart University,
Agribusiness Management Group; Statistics Section, Rice Depart-
ment, MOAC.

May 25 Travel from Bangkok to Manila (Quezon City).

May 26 Mecting with John McMennamy, Agricultural Engineering Dept., IRRI,

while attendin: the Geergia Tech/AID Conference on Adaptive
Technology and Smail In ustry Development, UP-ISSI.
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APPENDIX B

INDIVIDUAL WRITE-UPS FOR DETATLS ON SPECIFIC VISITS

Monday, February 23, 1976 visits by Ken Stephens to:

Central Bank of the Philippines (CB)

Discussions were with Mr. Mariano E. Gimenez, an assistant director
with OB, and ventered primarily on the CB-TBRD Rural Credit Project. Ob-
tained from the visit were (1) 1974 Annual Report, (2) copy of loan agree-
ment (third project-Iloan number 1010 PH) between IBRD & CB, (3) Rules and
Regulations No. 3, (4) policies and guidelines in the implementation of
the third CB-IBRD rural credit project, (5) supplemental implementing
guidelines and (6) a copy of Letter of Instructions No. 372 (by President
Marcos dealing with methods of collecting on the loans and penaltias there-
of). Additional papers on this topic are as follows: (1) two papers from
the seminar on econcmics of rice production in the Philippincs, IRRT,
December 11-13, 1969, “The AGLF Credit Program' by Dominador A. Clemente, Jr.
and "The CB-TBRD Credit Program’™ by Eugenio P. Labrido, (2) '"Farm Mechaniza-
tion in the Philippines and the IBRD Loan Program’ by Ida Estioko, seminar
on farm mechanization in Southeast Asia, Penang and Alor Star, Malaysia,
November 27-December 2, 1972, (3) “Comments and Recommendations" by Glen
yrowne and John Brake, ad hoc committee on agricultural credit, Department
of Agriculture and Natural Resources, USAID/Philippines, August 1972, (4)
"Evaluation of the CB-TBRD Agricultural Credit Program in the Philippines"
by Fred King, Operations Fvaluation Department, World Bank, November 11, 1974,
and (5) 1975 annual report, Agricultural Machinery Distributors Association
of the Philippines (contains a summary of the first three CB-IBRD programs).

Collectivelv, these references give a great deal of information on the

program and will serve as guidelines for comparative study and possible
influence on similar programs in Thailand.

Asian Development Bank (ADB)

This visit was added to my schedule through discussion with Mr. Gimenez
of CB with respect to credit systems in Thailand. He set up an appointment
with Dr. Sam C, lisieh, director, Projects Department I. Dr. Hsieh emphasized
unsuccessful attempts over the past 5-6 years to establish ADB-assisted
Financinl credit programs in Thailand. He stressed the lack of financial
viability of farmers--especially those producing only one crop per year
with no fertilizer, no herbicides or insecticides, petting from 1 to 1.5
tons per hectare vicld. (Three and four tons per hectare per crop are common
uader IRRI programs--with double or multiple cropping in a year possible.)
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In later discussions with Min Fajardo and Leon Chico of UP-ISST con-
cerning ADB activities in the Philippines and in Asia, they opined that
ADB had extremely conservative policies which limited their activities
seriously. So we have an interesting comparison of the fairly liberal
policies of the Philippine banks (with and without TBRD coopnration) pos-—
sibly with some serious collection problems vs. the conservative policies
of ADB with limited implementation, at least for grass roots activities.

Dr. Hsieh suggested that 1 have discussions with Dr. Thalerng, deputy
undersceeretary of agriculture in Thailand. He is a relatively new appointee
and may give more cooperation than his predecessor with whom ADB has been
dealing.

The following items were obtained from the visit to ADB for further
study and reference: (1) annual report for 1974, (2) basic information
brochure on ADB, (3) January 1976 ADR quarterly review, and (4) paper on
feasibility o! using windmills in rural areas.

Development Bank of the Philippines (DBP)

Discussions were held with Mr. Verden Dangilan of the Agricultural
Projects Division and scrved to emphasize the many-faceted financial credit
programs in the Philippines via institutions of the government, especially.
Ftems obtained from the visit are (1) annual report 1974/75 and (2) 44-page
brochure onDBP's agricultural financing plans. DBP processes some 150
feasibility studies por month, with approximately 27 rejected by the banks.

National Crains Authority (NCA)

Added this visit to my schedule upon hearing from some of the manu-
facturers visited thac thev wore producing IRRI-tvpe threshers and dryers
on divect order from NGAL. Was abie to ¢btain an appointment with the ad-
ministrator, Jesus (Jess) Tanchanco, having met him last year during the
US=NBS survey of Philippine standards. NGA is promoting the use of threshers
and dryers, in particular, for pest-havvest processing of palay te reduce
losses and improve the quality of rice srain.  They have budgeted procurcment
and reptal or cven laan of the machinerv as a mechanism for introducing
this type of processing to farmers.  Tn rocent bidding, IMAG was successful
in winning the bhid to produce threshers for NCA.

Mr. Tomchanco apreed to ask Mr. Frank Tua of their other office to mail
information on NCA's program to me at IRRT. Learned that they are members
of the board of the National Food and Agricultural Ceuncil (NFAC) , which was
set up Lo administer and promote the "Masagana 99" program (a rice production
program to increase rice vields in the Philippines--"masagana" meaning
"plentiful™ and the M99 indicating 99 cavans per hectare) and the "Masaganang
Maisan” program (a similar program for corn production). Also learned about
the establisiment last vear of the Farm System Development Corporation, a
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joint project of the Philippine government and ATD. Understand that this is
tied in with NEA in connection with the use of rural electricity. The primary
emphasis is on irrigation, tobe followed by mechanization promotion and
support. A Mr. Leatham of AID is heading up this project, with offices lo-
cated in the Villaflor building, corner of Banaue and Atok streets in Quezon
City. A Teddy Ray is also associated with the program, but his role was not
clear.

Tuesday, February 24, 1976 visits by Ken Stephens to:
UNDP /U1 DO

In Herman DeNie's absence (he is UNIDO field representative for this
region and was visiting the Fiji Islands), T met with T. L. De Jonghe
D'Ardoye, DeNie's assistant. Discussed UNTDO programs in the Philippines,
strongly centered in Metals Industry Research and Development Corporation
(MIRDC) under NSDB.  Tried ro pet a copy of the three-volume set of papers
on the "expert group mecting on the design and manufacture of wetland (rice)
mechanization, harvesting and threshing nachinery in deveioping countries
ol Asia and the far cast region" jointly sponsored by TRRI and UNIDO and
held at IRRE on March 12-17, 1973, No copy was available, but one was to
be mailed to me at IRRT ¥ located. This was not receijved, and additional
Ffollow-up is nceded to obrain a copy for the Georgia Tech International Data
Center and the [RRI office in Thailand.

Board of Investment (BOT)

Met with Agapito L. Kalingking, Jr., chief analyst with the Metal and
Mintng Industrics Department . Discussed the incentives and promotional priv-
ilenes  afforded manufacturers under the Investment Priority Plan (IPP).
Ibtained a copy of BOT's rolder on “Invest in the Philippines," containing
several brochures on cheir program, including one describing the "Medium and
Small Scale Industries Coordinated Action Program” (MASTCAP) and "Investment
Opportunitics in the Philippines.” Also obtained working forms used with

industrics to cvaluate proposed projects.

At present tour-wheel tractors are considered as an overcrowded industry
and desiznated so by BOT. Though not designated as such officially, it was
BOT's opinion rhat power cillers had already reached the threshold of being
declared as overcrowded.  Projects of agricultural machinery still receiving
promotional privileges include:  palay threshers, disc plows, harrows and roto-
tillers, grain drvers and grain s torage silos.

Land Bank of the Philippines (1.bP)

Mot with M. Pabdito ), Villepas, farmer's assistance office. LBP is
the financial arm of the agrarian reform program and as such, finances the
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purchase of land by farmers from the larger landholders. They aiso provide
full banking services, including loans for agricultural machinery. It was
LBP that was designated to set up a special emergency program for fipancing
the purchase of power tillers during the hoof and mouth diseac epidemic
among the carabaos last year,

Under this program LBP purchased 2763 power tillers from AMDA (rep-
resenting the manufacturers) and financed their purchase by farmers in
infected regions, Move detailed information on this program was obtained
17 study and possible use in Thailand.

Department of Industry (DOT)

In follow-up of a visit to IRRI on February 19 by a group from the De-
partment of TIndustry, headed by Joe Pernia representing their program of
Medium and Small Scale Tndustry Coordinated Action Program (MASICAP), an
appointment was set up with Thelma Dua who visited Georgia Tech last year.
She briefly described her letter to Ross Hammond and indicated a great
interest in receiving a replv on possible programs of small industry
assistance with Geovgia Tech.,  She indicaced direct communication with
Vicente Paterno, scercetary of DOl and jointly chairman of BOT. If at all
possible, prog ans with DOT, coordinated through UP-18S1, could prove very
successiul since DOT has a great deal of influence (via Paterno) with
President Marcos and the Philippine government. Thelma and Joe Pernia agreed
to collect a number of examples of feasibility studing compiled under
MASTCAP. We returned vo DOL on Wednesday afternoon, “ebruary 25, from the
visit to C & B Crafts in Bulacan to pick up materials prepared by NOT,

These include the following: (1) a project feasibility stuvdy on farm imple-
ments, Dao, Acuna Village Subdivision, Pagadian City, whichcovers power
tillers of the IRRT tvpe desisn, (2) the feasib ility of establishing a
pharmaccutical laboratory in Teresa, Rizal, (3) project feasibility study

on Cramton Garments, inc., and (4) data sheets and casce studies used in
national training programs by MASTCAP.  Some of this material will be useful
on the current project and all of it should be usceful in FDL's project
cevaluation and analysis seminar.

Wednesday, Frbruary 25, 1976 visit by Phil Hess; S. H. Mahmud, an agricultural
engineering [RRT fellow from Pakistan; Nas Manalilis, an IRRI engineer ,

and Ken Stephens to:

C &b Crafts, Cruz-na-Daan, San Rafael, Bulacan

Host: Mr. Bonifario R. Isidro, proprictor

The tollowing narrative-type write-up was prepared on this visit to
reflect the development and progress of this company and its entreprencur-
owner:



"If my thresher sells like my pump has, I will become a millionaire,
and that is my hope," says Bonifacio R. Isidro, owner and manager of C & B
Crafts and a dircctor of both the Filipino Inventors Society and the
Philippine Inventions Marketing Corporation, Mr. Isidro, a former accountant,
has used his love of machinery and his inventor's mind to expand his one-man
pump making business into a rice thresher, cultivator, rice dryer, and pump
business that now employs 22 people, is providing the owner a good profit,
and has bright prospects for the future.

"I worked as an accountant for seven years, but even during that
time T was hanging around machinery shops," Mr. Isidro recalls. "I guess I
am just inclined towards machinery." This inclination, plus the introduction
of electricity in Mr. Isidro's home town of San Rafael, helped start him
into a new business. "T had gotten tired of pumping my own water, so I
designed a cylindev-type pump that could use a % horsepower motor but could
also be operated by hand in case the electricity was interrupted."”

In 1964, Mr. Isidro built his first pump mainly of wood and installed
it in his home. Mr. Isidro recalls, "My brother-in-law saw my pump, admired
it, and had me make two pumps for him. HKe gave one to a relative, and soon
by word-of-mouth people heard of my pumps. I soon had many orders."

Mr. Tsidro later designed and built an all metal pump, but he did not
Timit himself to one product. When a large farmer who had bought three of
Mr. Tsidro's pumps complained that his thresher would not work during the
rainy season, Mr. sidro started to work o1 a thresher design. In 1967,

Mr. Isidro completed his design for a hold~on type thresher, which he named
the C & B Thresher. While the capacity was low for most purposes, Mr. Isidro
was able to scll over 50 of the C & B Threshers over a number of years., Of
these, he was able to sell 30 to the government. Mr. Isidro says that the
best use of the C & B Thresher is for seed rice and that it is still the
cheapest thresher on the market.

The € & B Thresher also won second prize for Mr. Isidro in the 1970
Philippine Tnventors Week. This was not Mr. Isidro's only invention. He
has received eight patents and has continued winning awards during the
Tnventors Week.  In 1973, Mr. Isidro won two third prizes, one in the
mechanical group for a cylinder pump and one in the agricultural group
for an animal-drawn cultivator.

In trying to scll his C & B Thresher, Mr. Tsidro found that the farmers
wanted a throw-in type thresher, not a hold-on type. In 1973, he heard that
a thresher designed by the Internatienal Rice Research Institute (IRRT) was
being demonstrated locally. lle went to see the axial flow throw-in thresher
being operated and liked what he saw. le requested the free thresher plans
from IRRI and built his first machine. An IRRI representative borrowed
Mr. Isidro's machine, used it, rcturned it, and then ordered two of them.
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Mr. Isidro's first sales to people other than the International Rice
Research Institute occurred when some gentlemen came in to Mr. Isidro's
shop to look at his C & B Thresher. When they saw the IRRI-designed thresher,
they asked for a demonstration. After the gentlemen left, Mr. Isidro had an
order for two of the IRRI-designed threshers.

While the IRRI thresher design was considered excellent by many manu-
facturers and users, Mr. Isidro could not help from changing the design to
make, in his own mind, a better machine. He added an extra grain cleaner to
produce cleaner rice. He added booms so that the machine could be pulled by
a carabao (water buffalo). He added a generator so that the machine could
be lighted for night work. He added pneumatic tires, leaf springs, and shock
absorbers. He strengthened the machine in many places. He also added some
refinements for better threshing under varying crop conditions that he wishes
to remain secret. "If you want to know, you will just have to buy one of my
machines," Mr. Isidro says with a laugh. Mr. Isidro's philosophy on im-
proving a machine is, "If you can't add something that makes it better,
don't make it; you won't make a cent.”

Mr. Isidro also has a special interest in the durability of his machines;
he owns seven of them himself. He started his own custom threshing business
in 1975, using, of course, his own machines. '"Why should I sell my threshers,
when T can make more money by keeping them and doing custom threshing?'" asks
Mr. Isidro.

Mr. Isidro has not decided to stop selling his threshers, though,
because he has 20 threshers in process at his shop. Since he has sold a
total of 37 threshers since he started making the 1RRI design, these in-
process threshers indicate a large increase in production. Mr. Isidro has
also decided to stop tinkering with the thresher and has decided on a
design. "When T first started working on the IRRI-designed thresher, I
thought it weula take me three years to perfect it, but it has only taken
me two,' boasts Mr. Isidro.

Of the thirty IRRI-designed threshers he has sold, Mr. Isidro has
found that he sold all of them to contract threshers like himself and not
to farmers., Farmers would not be able to afford the P15,800 selling price,
but custom threshers find that they can make money with the machine.

“1 treat my customers well, because I know a satisfied customer will
talk to his friends and will demonstrate my product for me," says Mr. Isidro.
"I have recalled and improved, at my cxpense, many of the threshers I have

sold. T want my customers happy."

Sales promotion for Mr. TIsidro's threshers does not seem to be a problem.
He says, "T will start building a number of threshers without one order, and
before 1 am finished with them, people will have come in and bought them. I
don't usc any dealers for they would only reduce my profit. T did advertise
in the ncwspaper once. Tt cost me P675 and T sold four machines. That is
better than paying a dealer a large percentage of the selling price. I plan
to advertise in the newspaper again."
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Production techniques in Mr. Isidro's shop are very labor intensive and
most of the shop equipment is self-made. Mr. Isidro has had very little
luck with the major equipment he has bought., "I bought a box bender; it was
no good so I sent it back. I bought a sheet metal cutter and I had to send
it back. I purchased a lathe, but I'm not completely satisfied with it."
tle does own some hand drills and welding equipment, but if he needs special
equipment, he usually makes it himself. Mr. Isidro does subcontract some of
his work, but only to onc farmer. "I don't want everyone to know about my
improvements before I finish the machine,'" says Mr. Isidro.

Mr. Tsidro keeps his labor costs low by hiring only unskilled labor and
says, "l would rather train them myself, in my way." Mr. Isidro's family is
also involved in the business. His son is now a supervisor in the shop and
his wife cooks for the employees. These responsibilities have certainly
grown, for the number of employees has increased from five to twenty-two in
the time sinc: Mr. Isidro first started producing the IRRI-designed thresher.

Mr. Isidro doesn't seem to use much of his accounting background now
as he says he doesn't have (or perhaps he doesn't want to admit to) a formal
accounting system to determine production costs. lle says he does have an
idea of what his production costs are, but that his accounting background
helped him in a much different way. '"When 1 was an accountant, I worked
with many Chinesc businessmen. IFrom them I learned how to bargain effective-
ly for the things T must buy for my business. This has helped me a great
deal in keeping my costs as low as possible."

The financing of Mr. Isidro's business has taken the same course that
many small businesses experience. When the business was small, no one
wanted to loan moncy to Mr. Isidro. Now that he is larger and growing, many
people want to provide loans, but Mr. Isidro has decided that he will expand
with only his own resources. This has slowed Mr. Isidro's expansion plans,
but he is proud to say, "1 started my pump business with less than P1000 and
started building thosce pumps undev a tree. 1 put most of the money I carned
back into the business, and now T have a good size shop which employs many

people. And 1 owe no one."

e has been successful enough that another manufacturer ~f IRRI-type
threshers has offered to build a large plant and have Mr. Isidro manape it.
However, Mr. lsidro turned down the offer because "They would not let me
put the name of my company on the machines. It would be their company, not
mine. [ want to have my own company.'

Mr. lsidro also has plans for the future. He has designed a less
complicated version of the IRRI-designed thresher so that he can compete
with other manufacturers of threshers. He has also started producing and
selling rice drving equipment.

Fven with these other products, Mr., Isidro says, "T want to be known
throughout the Philippines for my threshers, and T plan to concentrate on
them." FHPe also has confidence in his ability to meet the problems of the



future, "Come back in three years. If things work out the way I plan, perhaps
T will have a new, big, beautiful house." While he may not reach his goal of
becoming a millionaire, Mr. Isidro appears well on his way to becoming a
successful and prosperous businessman. 1In the process, Mr. Isidro is pro-
viding employment to many people and is making a product useful to an in-
creasingly important sector of the Philippine economy.

Monday, March 1, 1976 visit by Phil Hess and Ken Stephens to:

Rural Bank of Los Banos
Host: Mr. Caranto

There are some 778 rural banks--mostly privately owned family corporations.
The Rural Bank of Los Banos is a stock bank with no stockholder owning more
than 117. It participates in the CB-IBRD program, but the unavailability of
a supervising agriculturist is a serious bottleneck.,

They have financed a total of 42 power tillers at an average cost of
P9,000, using their own funds (not through the CB-IBRD program). Most were of
the Honda or Hakoret imported type. Two loans under CB-IBRD were made for
a four-wheol tractor and truck. Some seven loans were made for deep well
irrigation pumps from thcir own funds.

Loans are based on the concept of "supervised credit" involving no
collateral for what is called a class "A" farumer, based on a three-year
agricultural record. A minimum of 2.5 hectares of irrigated land is re-
quired. Loans are for three years normally, payable on every harvest
(every six months) at 127 per annum on the unpaid balance. They require that
a technician (SFARCA or other government official) prepare a feasibility study.
Technicians of good performance receive an allowance and often become agents
for farm inputs. (Their salary is often as low as P360 per month from their
home organization.; The bank requires that the farmer gets no less than
157 discount from the dealer or manufacturer. This is often used to purchase
machine implements, i.c., plows, harrows, ctc.

If the farmer is a beneficiary of land reform, he is charged P150 or 2%,
whichever is larger. Tf farmer is not a beneficiary, the charge is 37 directly.
Production loans have a ceiling of PI1,600/ha. under Masagana 99%. The seventh
phase of the Masagana 99 (six-month season) requires P30-50 per hectare for
rodent control and P90 per hectare for certified seed. Seed price is P90/
cavan. There is a Secd Growers Association of Los Banos and the Bureau of
Plant Tndustry (BPT) has seed control inspectors.

The bank has some 12,000 depositors with assets of P17 million. Normal
savings pay interest of 7.57 per annum; 730-day certificates pay interest
of 12.57 per annum. A presidential decree requires that 25% of loanable
funds be used for agricultural loans. A procedure by the Central Bank permits
Central Bank Certificates of Indebtedness (CBCI's) as investments by commer-

cial banks. Procceds are used by rural banks for discounting purposes; commercial

hanks get 147 return.



Banks have regular monthly meetings involving provincial program
officers (PPO).

Harvesting and threshing operator normally gets 1/6 th of threshed palay.

The Rural Bank of Los Banos is willing to finance dryers in addition
to power tillers, threshers, irrigation equipment and production loans.

Several forms were obtained that are used for processing loans. A visit
to a model farmer, Mr. Gaudencia Almario, was arranged.

Tuesday, March 2, 1976 visit by Phil Hess and Ken Stephens, accompanied by
Mr. Caranto of the Rural Bank of Los Banos, tohome and field of rice

farmer:

Mr. Gaudencio Q. Almario, San Antonio, Pila and Victoria, Laguna

Mr. Almario leases 5.6 hectares of lend in Victoria, Laguna and is more
of a farm manager than just a farmer. He hires labor for all farm operations,
including land preparation, weeding, harvesting and threshing. He appears
to be a very progressive farmer, as he knows all the new technology and uses
it. He also has some close contacts at UPLB,

Mr. Almario has been getting some very impressive yields and received
the "citation for best farmer' on November 16, 1974 at the 25th anniversary
celebration of the municipality of Victoria. He has attended the hand tractor
operation and maintenance course conducted by SEARCA on January 26, 1974, He
also participated in the farm safety symposium on August 29, 1974,

Each production scason the bank extends a loan of approximately P10,000
to Mr. Almarvio, who has an excellent record of repayment. He bought a 12 hp
Kubota irrigation pump in 1972 and attributes his large increases in yields
to the irrigation provided by the pump. He also bought a Landmaster power
tiller from England seven years ago and is very happy with it. He nhas had
to have the engine overhauled and the chain and most of the bearing replaced.
He claims the power tiller is cheaper for land preparation than hiring
carabao teams (carabao and driver).

The following information on farming practices was obtained: Land
preparation--a thorough plowing by hand tractor; Seedbed preparation--dapog
about 1.5 meters wide by 3 to 4 cm high is prepared about seven days after
field is plowed; Sowing--ten cavans seed is used for the 5.6 ha. and is sowed
after soaking for 24 hours and incubated for an additional 48 hours; Trans-
planting=—12=dav-old scedlings are planted 273 < 23 em at 4-5 seedlings
per hill and 1-2 ¢m deep; Fertilizer--three applications are made, 4-6 days
and 20 days after transplanting and just before formation of the panicle
at a rate of 5 baps per hectare (50 kg bags of urea fertilizer @ P9Q per
bag in 1976 for P2700 cost for 30 bags); Inscet control--use of recommended
insecticide sprayed once a weck (25 kg bags of Furadon @ P75 per bag in 1976
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for P750 cost for 10 bags); Weed control--use of herbicide (one application),
continuous flooding, rotary weeding (twice), and hand weeding as needed:
Trrigation--~continuous submergence.

lle has rejected the idea of buying a rice thresher at the present time
because "the people that do his harvesting and threshing are very poor and
he wouldn't want to put them out of work."” The following is a tabulation of
his yield and cost data for the last five years.

RECORDS OF GAUDENCTO ALMARIO, SAN ANTONIO, PILA, LAGUNA, PHILIPPINES
Location of Farm: Victoria, Laguna
Area of TFarm: 5.6 Hectares (leased)

seasovt 1971 1972 1973 1974 1975
Type of Irrigation Gravity Own Own Own Own
Pump Pump Pump Pump
Variety Wet IR-8  C4-636 IR-1561 IR-1561 IR-26
IR-1514
Dry IR-8 C4-636 C4-137 IR-26 IR-26
Yield (cavans) Wet 410 408 672 677 730
Dry 430 446 771 711 804
Yield Less LR, H & Tq/ Wet 231 230 441 445 487
(Cav. )" Dry 247 260 520 472 547
Aug. Yield (cav./ha.) Wet 73 73 120 121 130
Dry 76 79 137 126 143
Selling Price (P/cav.) Wet 33 33 50 45 50
Dry 25 25 35 48 49
Production Value Wet 13.43 13.46 33.60 30.47 36.50
(P x 1000) Dry 10.75 11.15 26.99 34,13 39.40
Production Expenses Wet 3.50 3.54 4,48 6.00 7.00
(P x 1000)3/ Dry 2.90 3.00 3.24 6.70 6.10
Land Rent 1 97 cav. Wet 3201 3201 4850 4365 4850
per Scason (P) Dry 2425 2425 3395 4656 4753
Harvesting & Threshing Wet (cav) 82 81 134 135 146
FExpense--207 of Harvest Wet (P) 2706 2673 6700 6075 7300
Dry (cav) 86 89 154 142 160
Dry (P) 2150 2215 5390 6816 7840
Total Expenscs Wet 9407 9414 16,030 16, 440 19,150
Dry 7475 7640 12,029 18,172 18,695
/
Net Incomeé' Wet 4023 4050 17,570 14,025 17,350
Dry 3775 3510 14,956 15,956 20,701
jj1det S;;son: Planting—-December & January: Harvesting--March & April
Dry Season: Planting--May & June: Harvesting--September & October
2/ LR==Land Rent; H & T--Harvesting and Threshing

3/ Does not include expenses for hauling and gesoline for pump
/ . . .
47 liome consumption of rice is between 40 and 50 cavans per scason
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Friday, March 5, 1976 visit by Stewart Barton, John McMennamy and Ken Stephens:

Upon arrival in Bangkok, we visited the Agricultural Engineering Division
of the Department of Agriculture and met with Samnao Rugtrakul, chief; Chak
Chakkaphak, senior agricultural officer; and Suwit Bunyawanichkul, agricul-
tural engineer. A further meeting was arranged with Dr. Prakob Karnjanasoon,
director-general of the Department of Agriculture, attended by Samnao, Chakka-
phak, Dr. Ben Jackson (IRRI representative in Thailand, plant breeder and
director of the Thai-IRRT deep water rice project), Barton, McMennamy and
myself. Discussions hrought out (1) use of Kasetsart radio for possible
promotion and advertising of the IRRI-type farm machinery, (2) suggestion to
visit the Agricultural Economic Division of the Ministry-Office of the Under-
secretary, the Rice Division (Dr. Damkarn) on the cropping system program
and the Technical Division (Mr. Kluen) on cost of production, and (3)
suggestion to visit the group handling the government-supported price on
rice.

Met with Dr. Delane Welsch, agricultural economist with the Rockefeller
Foundation and visiting professor at Kasetsart and Thammasart Universities.
Introduced to members of the Department of Agricultural Economics, Agro-
business Management Program, Kasetsart University (790113 X 353), viz.,

Mrs. Sriaroon Resanond, Montri leerakiet, Mrs. Preyanuch, Somkid and Vinich.
The possibility was pursued that a member or members of this group may be
able to assist with the marketing, liaison and business management program
at the IRRI industrial extension work--possibly under contract with the
Georgia Tech portion of the project for continuity of this work beyond the
initial assignment.

Met and held project-related discussions with Dr. William R. Young,
s N .
director of the Rockefeller Foundation in Thailand, and Steve Katz,
administrative assistant.

Saturday, March 6, 1976 visits by Stewart Barton, Suwit Bunyawanichkul, John
McMennamy and Ken Stephens to:

Manutacturers in the Chachoengsao and Chonburi Area

Toured the Winner Machinery Company in Chachoengsaos wherce csmall two-
cycle engines are made, ranging in horsepower from 7 to 25. Most applica-
tions arce for klong (canal) boats, but the experience and machine tools
represent a potential source of indigenous engines for small farm machinery.
Discussions were with Mr. Praprut Sornsuvana, plant manager. Looked briefly
at the Chai Dee Karnchang Company in Chachoengsao, ranufacturing the Thai-
designed power tiller. Procceded to Chonburi where we visited the Kaset
Thai Company Ltd., 27 Tntra-Asa Road, Panasnikom District, Chonburi, mceting
with Mr. Charray Borriboon, owner and manager. Mr. Charray has had much
previous contact with TRRI and has made and sold five axial flow threshers
with the rotary screen at a price of B17,000 (¢840) without cngine. He
is now working on the modified IRRI design with the oscillating screen for
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which some suggestions for improvements were dizcussed. He expects to be
able to secll this for around B15,000 ($740) without engine. He makes direct
sales to farmers and holds some farmer demonstrations but generally lacks a
marketing program. An agricultural cooperative has made offer for dealership
(Mr. Boonsom), but this has not been pursued. Further work is needed to pro-
mote and encourage this company.

Monday, March 8, 1976 visit by Stewart Barton, Chak Chakkaphak, and Ken
Stephens to:

Anglo-Thai Motors Ltd. (Dealership for Ford Tractors Equipment)
Thai Motors Industries Ltd.
P. 0. Box 33, Bangkok, Thailand
Tel: 791284-5, 790340
Host: Mr. Chammong Sukontraswadi, Director of Tractor Operation

An initial suggestion to make this visit was by Bert Uichanco of the
Ford dealership in Manila and president of the Agricultural Machinery
Distributors Association (AMDA) in the Philippines. Mr. Uichanco thought
that a similar association had veen formed in Thailand with Mr. Chamnong as
president. This is not the case, however. Some informal discussions are
held between distributors (and some manufacturers), but due to the competitive
situation, there is very little sharing of information.

A twelve-year summary of Ford tractor sales of the 5000 model (77 hp)
was received.  This shows a total of 10,765 tractors of this model sold
between 1964 and 1975. Asplications are for sugarcanc, tapioca, corn,
beans, rice, cte.  Sales are scasonal with light sales over May to September
and heavy sales over January to March., This model tractor sells for $265,000
(813,120) new and somc #200,000 reconditioned. A credit program is used to
help promote sales, dnvolving a B120,000 down payment with monthly payments
on terms of 12, 16, 18, 24, ¢r 30 months at approximately a 12,57 annual
interest rate. A season pavment program is also used with higher payments
during harvesting months. (One program of $265,000 for 12 months with down
payment of A120,000 and total payments of $288,000 was seen.) Action on
payment tailure is taken after three months to either refinance or repossess
the tractor.

Fifty percent of sales are directly to farmers. Some 64 dealers and
service centers arce used.  Some training of 10-14 days is provided for
dealer's mechanics.  Dealers' commissions are normally around 107, with an
approximate 50-50 sharce of profit between the dealers and the importer
(Anglo=Thai). An approximate mark up of 187 on CTF price is used,

Three Torms of imports arce made: (1) bnilt up units, 10% of supply
with an import tax of 5.57 CIF price, (2) semi-knoek down, 207 of supply
with import tax of 5.57 and (3) complcete knock down, 707 of supply with import
tax of 30 or value of components.  Semi-knoek down and complete knock
down units are acscnbled in the Ford factory using local tires (40%
Goodvear, 607 Firestone, 7.5 x 16 and 15 x 30) and local batteries. Imple-
ments are locally made.
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Another company (joint venture) imports secondhand tractors, mostly
of 1965-69 models, forreconditioning and sale. An estimated 800-1000 units
per year are sold.

An estimated 3500-3800 tractors of the 60-80 hp range are sold in Thailand
annually. Tord is first in sales, with Massey-Ferguson second.

Some dealers of Japanese machinery are: Minsen Machinery--Kubota;
Leouis T, Leonovens—--Hinomoto:; and Saha June-=Yonwar.

Wednesday, March 10, 1976 visit by Stewart Barton, Chak Chakkaphak and Ken
Stephens to:

Department of Industrial Promotion (DIP)
Ministry of Industry
Rama VI Road, Bangkok
Hosts: Dr. Prapart Chakkaphak, Deputy Director-General, DIP
Maru Leopairote, Chief Planning Division (Tel. 826164)

DOT's main emphasis is on small industry. Medium to large-scale industry
promotion is by the Board of Investment (BOT) under the Office of Prime
Minister. Besides the Planning Division and the Office of the Secretary, DOI
has six major branches: (1) Industrial Service Institute (ISI-Bangkok and
Chiceng Mai), (2) Cottage Industrices Division, (3) Thai Handicraft Promotion
Division, (4) Textile Division, (5) Thailand Management Development and
Productivity Centre (TMDPG), and (6) Small Industries Finance Office (SIFO).

0f major interest to the TRRI project are ISI and SIFO. ISI is currently
under UN assistance with a UNIDO project, particularly centered in the Chieng
Mai branch. Various industrial services arve offered for promotion and assis-
tance to small-scale industry. A brochure is available with copy in IRRI
project file. A visit to ISI-Chieng Mai was confirmed during the meeting.

SIFO consists of four divisions: 1Y adminiscration, (2) screening
and consulting, (3) loan processing, and (4) follow-up and evaluation. Tt
was established in 1964 "to give long and medium-term loans of less than
£500,000 to small-scale industries in the private sector at low rate of interest,
aiming at the development of small industries by modernization of machinery,
production cquipment and factory buildings as well as rationalization of
technology in order to increase productivity and profitability." (Loan ceiling
raised to one million baht in 1972, Loans are at 97 per annum with a three-
year grace period followed by a 10-ycar payment period. Tt works through a
goverament -owned commercial bank (Krung Thai) with 25% of funds from DIP and
/5% from the bank.  DIP conducts the feasibility studies an! the bank handles
collateral requirements.

A copy of the "Anmuad Report ror Fiscal Year 1974" was obtained and will be
kept in the IRRT project files for future refercence. Several copies of a
brochure on SIFO in Thai were obtained for possible referecnce to small-scale
manufacturers under consultation.
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Friday, March 12, 1976 visit by Stewart Barton, Suwit Bunyawanichkul and Ken
Stephens to:

Prasert Karnchang Company
372 Saiku Road, Praputabart, Sarabuir
Yen Kerdchana, Owner-Manager

This company makes 3-disc plows and 7-disc harrows and rotovators for
attachment to large tractors. They make three types of threshers, for sorghum
@ $10,000, for soybeans @ $15,000 and for corn at B10,000 (prices without
engine). Mr. Yen has designed the soybean thresher {rom one seen at Agricul-
tural Fngineering bivision. It has a capacity of 1,000 kg/hr. These threshers
use the PTO of a 35 hp tractor or can be operated with a 15 hp diesel engine.
They are making and sclling approximately 150 units per year of each of the
sorghum and corn thrz=shers and approximately 50-60 per year of the soybean
thresher. There is an increasing trend in orders.

Sales arc to north and northeast regions, where more land is being used
for these crops. lle sells to dealers and tractor agents (Nuffield, BMC, now
Leyland). He visits decalers and gives a 107 commission, advertises in local
yellow pages, and exhibited originally in fairs and provincial shows some 4-5
years ago with demonstrations. He feels he is well known by farmers and
dealers and no longer uses the fairs and demonstrations. He builds units for
stock to contemplatoe orders. Some farmers buy directly from him on a cash
basis after they have finished harvesting a given crop.

Mr. Yen has borrowed from commercial banks at 12% per annuu for factory
machinery and working capital. He expects to make a hand-operated winnower
for rice cleaning and will send the first prototype for testing to Agri-
cultural Eagineering Division.

Disc blades are imported from South Africa and McKay-Australia. Uses
NTN bearings made in Thailand (NTN Toyo Bearing Company). Belts are made
in Thailand. The shop consists of four machine lathes, two drill presses,
grinder, clectvic saw, and arce welder.

We left pack of TRRI farm machinery folders and some interest was expressed
in these units. Rececived a brochure (in small newspaper style) on his prod-
ucts in Thai with pictures of the various units.

Friday, March 12, 1976 visit by Stewart Barton, Suwit Bunyawanichkul and Ken
Stephens to:

Lert Chai

244/1 Saiku Road, Praputabart, Saraburi

Mr. Lert Chai, Owner-Manager

An original design of the corn sheller and sorghum thresher won prize
from General Sarit some 16 years ago for Lert Chai. Is now making approximately
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100 corn shellers per year, and about 5-6 sorghum threshers per year. Corn
sheller with tractor attachment sells for K12,000 and has a 9.6 tons/hr.
capacity. A unit with engine attachment sells for B7,000 without engine and
has a capacity of 4 tons/hr. He also makes the 3, 4, and 7-disc plows for
large tractors at prices of $13,000, 15,000 and 11,000, respectively,  He
makes trailers to farmers' orders and does truck repair work in off season.
Farmers buy directly f{rom shop~-no dealers are used.

Mr. Lert Chai was not available, bur a pack of IRRI farm machinery
folders was left for him.

Friday, March 12, 1976 visit by Stewart Barton, Suwit Bunyawanichkul and Ken
Stephens to:

Ouppagon Company, [Ltd.
4-4/1 Chaophraya Road, Pitsanuloke
Mr.o Arune Pukprapi, Owner-Manager. Spoke with Narong Pukprapi,

son of owner.

This company has made more than four axial flow threshers of the IRRI
design-—two weve in yard in various states of disrepair. Another of Mr.
Arunc's sons is running for senator--threshers used to cffer free threshing
for farmers during campaigning. They feel that if perfected, it will sell
and the farmers will consider it necessary for the higher output over that
of using a tractor to run over the paddy for threshing. Ouppagon will
consider making vore units after the April 4 clections.

They have about 27 emplovees on an 8:00 a.m. to 5:30 p.m. day. There is

problem of turnover of employees.
Besides some manutacture (as the thresher), they repair heavy tractors.

Equipment consists of AMC boring machine, precision grinding lathes. four
machine lathes, shaper, three drill presses, and welding machines,

Saturday, March 13, 1976 visit by Stewart Barton, Suwit Bunyawanichkul and
Ken Stephens to:

Seimlun_Shop (larm Machinery Dealer), Pitsanuloke

Intervest was centered on two power tillers and one four wheel tractor
displayed for salce. The following two companies were represented:

1. Chakkolpaisarn Company
55/6 Soi Chusung, Bangkarce, Tel: 672069

a. Power tiller of fron Buffalo type without steering
clutches ot a price of B4,000 without cngine. A
5 hp Yanmar diesel engine was displayed with the
power tiller.
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b. A four-wheel tractor @ E18,000 without engine.

2. Numsengkarnchang Company
Bangkuntein. Tel: 681205
Power tiller with steering clutches @ 7,500 without
engine but with plow recommended for use with a 6 hp
diesel engine.

Saturday, March 13, 1976 and Monday, March 15, 1976 visits by Stewart Barton,
Suwit Bunyawanishkul, Pairoje Phongsupasanit and Ken Stephens to:

Anusarn Company, Ltd.
94-120 Charocen Road
Chieng Mai Tel: 236137, 235688
Hosts: Mr. Santi Boonyakunakasaem
Mr. Ruang Nimmanshaeminda, Owner-Managing Director

We paid an carlier visit to this company on Saturday, March 13, 1976
upon arrival in tChicrng Mai from Pitsanuloke. At that time we spoke briefly
with Mr. Santi and visited Mr. Ruang at his garden home, where he was using
the spiral plow to loosen silt at his river front in an effort to wash it
downst ream. This served as a demonstration and test of his spiral plow,
which Mr. Ruang thinks will be very useful in the central plain area for
paddy ficld preparation. He would like to promote the spiral plow but is
interested in firse devising a low-cost, ¢iiicient method of producing it
in the large quantitics (initially several hundred) that he feels will be
necessary upon adequate demonstration to the farmers. Mr. Barton will look
into the matter of volume production of the spiral plow for advising Mr. Ruang.

The subject of farmers' proference for Tong straw to be used for off-
season (rice) vegetable and tobacco crops was brought up in connection with
the TRRI thresher, since the thresher will cut the straw during threshing.
Harvesting and threshing of rice also appears to be an important occupation
which many workers depend upon for a livelihood, making displacement of
labor a serious consideration in promoting the thresher. Tts use may be
bimited initially to those arcas where double cropping places a time con-
straint oncompleting the job and where work peaks accually result in a
shortage of available labor. subsequently, at the aoment, Anusarn Company
is not too interested in manufacturing the thresher,

Additional details on the company were obtained during the Monday
visit. Anusarn has done auto and water pump repair work and has been
adealer for water pumps and other farm equipment, such as the AMF power
tiller, Kubota pumps, Honda power tiller (now discontinued), herhicide
sprayer and Carrvicer air conditioners. They started making the IRRT -type
power tiller in February 1975 with assistance (including drawings) from
Niyom on the subcontract as well as trom Pai roje ot IS, They have produced
about 70 units and had sold 64 to date, mostly in the Chieng Mai area and
directly to rarmers. They printed brochures in December 1975 and displayed
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and demonstrated the power tiller at the Chieng Mai winter fair held at the
sports stadium in December 1975. They are now producing about six to seven
units per month and have a maximum capacity of about 12 units per month
with overtime work.

A wide range of implements have been developed for the power tiller
and sell separately.  These include the following:

Set of cage wheels--(dry soil, semi-dry soil and paddy)---} 800 ea.

Set of rubber tives -—- 1000
Moldboard plow --- 1500
Rotovator (blades made from auto leaf springs) --= 1200
Comb harrow (with adjustable angle) --- 500
Ridger, hiller (furrower) -—— 800

Spiral plow (to be developed further) -

Colored slide photographs of many of these implements with attachment to the
power tiller have been taken and are available.

Modifications in the power tiller from the basic IRR1 design include:
(1) engine mount from sliding frame which also got clogpged up with mud, (2)
changed to two V-bhelts in matched sets and (3) bearing housing to cast iron.

Sprockets are bought from Bangkok manufacturers and the small on~ from
Japan.  Bearings are SNR from France, single-row. deep-groove ball be:rings.
APNOR and TSO/CT4 and 6.5, via International 5Sales Management, SNR, 1, rue des
Usinis, B.P. 0 1.-74010 Anpecv. France.

Copies of the brochures (in Thai) were obtained and will be kept in
the TRRT project files for reference. The following specifications were
noted:

Length 2.25 m

Width 1.0 m

Height 1.0 m

Weight 100 kg (including engine)
125 kg (including plow)

Double V-belt svetem--2 speeds
Gasoline consumption--1 litre/hour

Monday, March 15 and Vednesday, March 17, 1976 visits by Stewart Bartor,
Suwit Bunyawanichkul and Ken Stephens to:

Industrial Service Institute
Thung Hotel Road )
Box 82, Chicnge Mai Tel: 2795494
osts: Ul F. Biernsceth, Project Manager (March 17)
o Feinberg, Industrial Desipn Adviser (March 15)
Paireje Phengsupasanit, Design Engineer
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Monday, March 15, 1976 visit by Stewart Barton, fuwit Bunyawanichkul, Pairoje
Phongsupasanit, and Ken Stephens to:

Northern Region Agricultural Development Centre (NADC)
P, 0. Box 1101
Chieng Mai
Hosts: Lynn J. Hewitt, Farm Management Specialist, UNDP/TFAO
Adrian G. Rijk, Agricultural Engincer , UNDP/FAQ
C. .J. Van der Mecer, Agricultural Economist, UNDP/FAO

Obtained copics of the following items of background on NADC which will
be kept in the IRRI-Thailand project file:

1. Function and Status of the Northern Region Agricultural Development
Centre (NADC).

2. UNDP Project Document, Establishment and Operation of a Northern
Region Agricultural Development Centre, Chieng Mai, Thailand,
THA/T72/023/R/01/12.

3. Memo of 28 October 1975 from G. Veldman, project manager to all
experts and scenior countermarts, concerning assigned responsibility
for working papers.

Briefly, NADC has been cstablished for the purpose of "catalyzing the
integrated agricultural developmeat of the region' by promoting coordinated
action by the various Departments involved. Three other regional centers are to be
sct up: one in Chainat for the Central Region, one in Khon Kaen for the
Northeast Region, one in the Hat Yai/Songkhla area for the Southern Region.
The centres are under the Office of the Under-Secretary of the Ministry of
Agriculture and Cooperatives. NADC is being developed with assistauce of a
UNDP/TAO project for which there are currently some 16 advisers and a four-
year project budget ot USS 1 million.

As to the IRRI=-Thailand project, NADC expressed an immediate interest in
a rice dryer ror use in September-October.  Arrangements were made to provide
one from the two units available at the Agricultural Engineering Division,
dangkhen.  Theyv were aware of the desire of northern farmers to retain long
straw lfor usce in covering tobacco and other vegetable crops—-making limited
use ot the axial tlow rhresher.  Lither this practice must be replaced or
mechanized threshing compatible with this practice must be developed and ;)r}w—
moted sach as the hold-on tvpe.

Mention was made of the NESDB meeting on regional planning beginning
on Monday, March 29. Also discussed was an Isracli team UNDP/FAO study of
the Northern Region.

IRRT leaflets on farm machinery were left with NADC and the availability
of services from 1ST were emphasized.
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Monday, March 15, 1976 visit by Stewart Barton, Suwit Bunyawanichkul, Pairoje
Phongsupasanit, and Ken Stephens to:

Crop Replacement and Community Development Project
46 Huai Kaew Road
Super Highway Corner
P. 0. Box 156
Chieng Mai Tel: 221536
Host: Richard S. Mann, Project Manager

Project concerned with replacing growth of opium poppy with other crops
and simultaneously improving the living conditions of the farmers. It is a
United Nations project under the UN Fund for Drug Abuse Control (UNFDAC).
Copy of the progress report, September 1972 to June 1973, was obtained and
will be retained in the Industrial Extension Project files. It gives a
summary of the project and activities to date of writing. The program is
administered by the UN Division of Narcotic Drugs, Geneva, withW. Micsuta,
director. Tt is further complemented by the USOM activities under W. Williams.

As to interests in farm machinery, animal-drawn equipment has highest

priority at the moment. There is also interest in a castor bean huller and
information on equipment for coffece processing.

Monday, March 15, 1976 visit by Stewart Barton, Suwit Bunyawanichkul, Pairoje
Phongsupasanit, and Ken Stephens to:

The Tord Foundation

Multiple Cropping Project

Faculty of Agriculture

Chiceng Mai University

Chieng Mai Tel: 221275

Host: Dr. Murray D. Dawson, Project Consultant (Soil Scientist)
Earl D. Kellogg, Project Consultant (Agricultural Economist)

Visit arranged to acquaint principals of the project with the Thai-~IRRI
Industrial Fxtension Project and to learn something of the farm systems in
the area and possible nceds for mechanization. Obtained copy of the following
report which will be kept in the IRRT industrial extension files for Furtner
study and reference:

'"Agro-Economic Characteristics of the Chieng Mai Valley. 1972-73)
Agricultural Economics Report No. 5, Faculty of Agricu. ire, Chieng
Mai University, by Benchavan Tongsivi, Pichit Lerffamrab and Alan
Thoday, January, 1975.

Lt represents a baseline survey of the valley covering such items as

household, farm and crop characteristics, and will provide valuable data for
the IRRT farm machinery project.
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Maejo Apricultural Experiment Station, Department of Agricul’ure
Hosts: Dr. Amnuay, Director of Station, and Mrs. Umnuoyporn Ekasingh,
Agricultural Engineer on assignment from Bangkok

The Station concentrates on field crops, with soybean representing the
principal emphasis. Other crops are mung bean, peanut, and other vegetables.
Of approximately 100 hectares in the Station, about 40 hectares are devoted
to soybean. A single-row Japanese-made harvesting unit for soybeans is
being used experimentally at the Station. It is seen to be too complicated,
with numerous adjustments and features. A more simple design is needed for
farmer use on small ficlds of from one to one and a half hectares as well
as larger farms. Planting isin a 50 x 20 cm matrix at the Experiment Station.

A large area is devoted to soybean cultivation at Swonskalonk in Sakutkai
province. They feel that land preparation should have first priority for
development.  For other tasks farmers prefer to use family manual labor.

Small-scale soybean threshers were in use at the Station as well as a Japanese-
built dryer of about 1 ton capacity that reduces the moisture from 157 to 9% in
about rive hours, using an electric motor for the tan and diesel fuel for the burner.

The average monthly rainfall at the Station from 1952 to 1967 was observed
as follows:

ol
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20 40 135 135 170 240 258 120 3% 20 mm

Chicngmai Watchara Part, Ltd. (farm machinery dealer)

24-30, 44-46 Charyapoom Road, Chieng Mai, Tel: 235160
Host: Lertsak Watcharapecha, Director-Manager

Watchara has been in business for about three years and now sells all
over the north in about five provinces. Farmers come to the shop for purchases
and thev do tield demonstrations, but 4 larpge number of sales resulted (rom
the display in the winter Testival in Chieng Mai. Sales pick up in April for
land preparation.  They are the only dealer in Chieng Mai for several equipment
ftems, keep approximately 35 power tillers in stock and sold approximately
300 units last year, with about 507 on a cash basis,  They have sold about
,000 units altopether.  Thev do not use salesmen; they keep a record of
cvery sale and conduct o service route every wecek during the working scason.

They maintain a machine shop for repairs and preventive miaintenance,
give a guarantee of two years on units, und provide a three-month training
program for their mechanics, Mechanies accompany shipment to Farmer after
sale and conduct a demonstration on use and maintenance of the units. Engines
are picked up for complete overhaul and/or minor servicing during the off
scason as nceded,
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Power tillers from Ling Lon, J'Charoen Chai .ad Adythoya are stocked and
sell for ¥8800 cxcluding engine but with plow and harrow. A Honda 6-8 hp
or Mitsubishi 7 hp engine is recommended. Common sales are on a 35-407% down
payment with six months terms at 12.5% or 12 months at 25% through the Siam
Financing Branch. lmported tillers of the Yonmar type at B29500 and Mitsubishi
at ¥3700 arc also stocked.

Four-wheel tractors of the Shibura type of 18-20 hp at B80,000 and the
Yanmare type of 24 hp at $82,000 arc stocked. A rotovator for these tractors
Ls available at B22,000. The same type financing is available but may be for
24 months.

Chieng Mai Food Complex
P. 0. Box 102, Chieng Mai
(Crown Frost Ltd.) Lampoon Factory
Host: Mr. Obed Lev, Director

This is a new modern food processing factory with threce major units for
canning, quick freezing or dehydrating food products. It represents an
investment of some US 315 wmillion. Fgquipment is principally from
the US.  Thai~Crown Property is the major Thai shareholder. Operations are
by the United Development Tnternational of Tel Aviv, TIsracl.

The plant has an output capacity of over 5-6000 tons, a processing area of
approximately 5000 sq. meters, witha cold storage capacity of about 2500
§q. meters.  An approximate farm arca of 10,000 rai is also included in the
operation to supply an estimated 407 of input. The remaining input is to come
from small farmers from of f=scason (rice) vegetable crops on 15-20 rai and
smaller holdings. Irrigation by deep well was being developed for the company
farm during the visit., Instruction and contract sessions were being held
with thousands or farmers in an effort to procure raw materials, which rep-
resenls A osipnilicant start-up problem.

Company s promoting three crops per year, rice from April to October
(or December), SO -day broceoli or similar vegetable from October to January
(or February), 60-day green strirgless beans, corn or similar item from January
(February) to March, They arce interested in maximum mechanization, cspecially
in soil preparation and irrigation,and feel that individual farmers will
penefit by the continual demand for crops throughout the year. Their contracts
with farmers for supply will specify that all moniecs paid will go through a
bank, which will facilitate payback on loans that the farmers may make for
mechanization or working capital,

In the arca of new cquipment there is an immediate need for a machine to
separate soybean pods from the plant in a semi-ripe state for direct freezing
and packaging for the Japancse market. They expect that a few thousand tons
could be shipped to Japan annually.

Wilburt Feinberg, UN industrial design capert assigned to IST, accompanied
us on this visit.
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Wednesday, March 17, 1976 visits by Stewart Barton, Suwit Bunyawanichkul, Pairoje
Phongsupasanit, and Ken Stephens to:

Anantopun (Farm Machinery Dealer)
Tel: 236676 (Card in Thai obtained with address and particulars)

A brief visit to this farm machinery dealer was prompted by display of
a power tiller by the Nakorn Luang Machinery Company, 1938 Cherlin Charocrakrung
Road, Bangkok (Tel. 39476 and 30258). The dealer stocked Shibura diesel
engines with prices of B8600 for the 8 hp and B14000 for the 10 hp units.
Approximate sales were 30 units each last year. They also sell plows and
harrows, with about 50-60 sold last year.

They are the dealer for the MT four-wheel 77 hp tractor from Russia
selling for $170,000, with four units sold last year.

Chieng Mai Provincial Agricultural Extension Office
Host: Kangsdarn Tephasdin, Extension Agent, Chiengmai Province

With respcet to irrigation there are four major government projects and
some 1187 individual projects covering an area of 878,463 rai or approximately
667 of agricultural land arca.

Farmers' holdings are around 5 to 6 rai. Farmers request training for
small machinery, and scveral programs arve planned. A program is being organized
for late April or May. There is a need for a low-cost soysean thresher.
Boonward Brewery (Singha beer) is doing some experimental work on barley in
the arra. Custom charges are 120-140 per rai for land preparation with heavy
tractor. Water buffaloes rost around B3000 and farmers are applying for loans
to purchasc buffalo and machinery. A Farmers Association (cooperative) can
get money at 97 through the BAAC for loan to farmers at 127%.

Farming practices in the area are: First crop of glutinous rice (variety
RD2) mostly for home consumption with planting in Junc and harvesting in
November. A photosensitive ”Sunpatong” variety is also used. Second crop
of RPL or RD2 (also RD7, 8, & 9) is planted in January or February with harvest-
ing in April. Yields of 450 to 500 kg per rai are common.

Some summary statistics on the area served by the extension office are
as follows:

Total Lanrd Area 14,370,625 rai
Agriculture Land 1,316,974
Rice 706,010
Crops (Corn, Soybean,
Tobacco, Peanut) 333,234
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Fruit (Mango, etc.) 14

Vegetables 1:
Forest 13,0:
Ponds, Reservoirs 601
Other 22,620

Thai-Australia Land Development Project

Lampoon
Hosts: Clive Massey, Project Director, Jchn Schiller, Agronomist, and

John Lawn, Mechanic wich Snowny Mtn. Corporation

Project is with the Departiment of Land Development of the Ministry of
Agriculture and Cooperatives. Emphasis is on land with slopes equal to or
less than57 to 67 of sandy loam soil. Some 26 to 28 thousand rai of land have
been cleared with contour drainage ditches. Some 3460 households are now in
the project. Nature of project requires reallocation of holdings for planned
and coordinated approach. An extension project is =2lso carried out in Changrat
Nan. Seven Northern provinces, all with emphasis on rainfed agriculture, are
ultimately concerned. Principal crops arce upland rice, peanuts, mung beans
soybears and vegetables.  Project emphasizes fertility of soil studies, erosion
control, contouring, sced variety introduction, fertilization, etc.

Animal~-drawn cquipment work over the past three years may be outdated
already. Custom plowing is being introduced at B75 per rai for one plowing.
Herbicides are a current priority to give better weed control than manual
labor. There is a problem with even application of herbicides and fertilizers.

A batch dryer was requested and arranged for the Nan location to help
pull rice three-fourths through the wet season. Planting rice in April or
May instead of June with earlier harvesting is being encouraged in an attempt
to get two crops.

Besides the batch dryer, there is some interest in the rice thresher.
A big expansion of power tillers in the Nan area is expected since there are
practically none now. Stecering clutches will be important for upland use.
Has scen big expansion of tractors of two- and four-wheel tvpe from Rangkok-
North over the past several years, especially, A big problem is sufficient
extension workers for introducing new machinery.

Thursday, Mavch 18, 1976 visits by Stewart Barton, Suwit Bunyawanichkul and
Ken Stephens to:

Lim Chin Scng (CS Trademark)

78-80 Swanwidhi, Nakorn Sawan, Tel: 62357
Company is making a full range of auto accessory and medical furniture

products in addition to the power tiller. Has produced the PT for the last
two years. They scll between 200 and 300 per year and have dealers in Champang
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Phety, Tak and Chainat. Price is %4000 with slotted moldboard plow, harrow and
"ekuck" (puddler) but without engine. Units weigh approximately 120 kg without
engine. A 10 hp diesel engine is recommended.

About 10 employees are used.  Shop equipment includes large (12 ft)
sheet metal guillotine, a smaller (5 t) one, sheet metal roller (10 fe),
three 3-ton presses, three lighter weight presses, shaper, homemade rod
bender for cage wheel rims, sheet metal break (10 ft), fly press, two lathes,
one large drill press and one small one, channel former from sheet metal , arc
and spot welders.,

dany handles (50 plus) for power tillers were in stock, as well as many
cage wheels,  Making their own sprockets (from mild steel). Using Daido
Kogyo Compzny roller chain received in 10 ft length of RK80, bearing JIS
mark BI80 =2726,

[nterest was expressed in the axiai flow thresher and IRRI brochures
were left,

Kiet Paprit Company
86-80 Swanwidhi Road, Nakorn Sawon, Tel: 212478
Host: Mr. Warakict Warapamul

Started power tiller production this year and has sold about 200 units.
Price is B4500 with moldboard plow, harrow and "ekuck'" (puddler). Weight
is 150 kg without engine., A 10 hp Briggs-Stratton or similar engine is
recommended.  Has dealers in Chang Panp Phet, Chainat, Utthar Thani and Nakon
Sawan.

Has 20 employces.  Equipment includes abrasive disc cutolf saw (Bellinger),
homemade  cape wheel rim bending machine, he~vy-duty three-roll shect
former (4 Tt.), six are welders (Japanesc made), one large and one small
drill press, fly press, two lathes, shaper and press break. Using welding
fixtures for fabrication. Roller chain is RK80 from Takasago Chain Company
with JIS mark,

Expects to cexpand and move to new location for better planning of work
with 50-60 c¢mployces.  Expected production level of power tillers is 300 per
month in about three months. Will <o miscellaneous metal work, construction
cquipment, oxygen tanks, pumps, stecel suction pipes, engine spare parts, four-
wheel tractor, power tiller, winnower, corn and sorghum thresher.

Nakorn Sawan Tractor Companv (NT trademark)
2302 Praholvathin Road, Nakorn Sawan Tuk, Tel: 213747
Host: Samat Trvuankaipol, Designer

Factory in operation for about three months, transferred from former
shop.  Had produced <bhout 150 power tillers and 20 trailers in a one- year
period at former shop. At present shop have produced about 20 four- wheel
tractors, 50 to 60 power tillers and some 60 trailers (1.8 ton capacity).
Expected production is 120 power tillers per month, 20 four-wheel tractors
per montn, and 30 trailers per month.,  These figures may have some seasonality
in them, however.
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Has Ratyaw and Nakorn Sawan dealers. Trailers are at $3400 to dealers,
#3800 direct sales. Power tillers are at B4500 to dealers (including plow
and harrow) and B4800 on direct sale (excluding engine). A 10 hp gasoline
or 6-8 hp diescel is recommended. Four-wheel tractors are ac B1900 to dealers
(including two=disce plow, harrow, six-lug wheel but without engine), $21,000 on
direct sale. A 12 hp diesel of the Kubota or Mitsubishi is recommended.

There are at present 30 employees. The factory is well equipped, e¢s-
pecially with modern are welders. No power tiller production was in progress
at time of visit. They are intcerested in the axial flow thresher and feel
it is badly needed in Thailand,

Tatsanayuir, 270/1 Sawanwidhi Road, Nakorn Sawan

small shop making scven-disc harrow and four-disc plow.

Pratom Yon (Farm Machinery Dealer)
405-7 Kosri Road, Nakern Sawan

Had in stock a four-wheel tractor manufactured by Poonwidhi Company of
Sukhunwic Road, Soi 101, Bangkok. With two disc plow, harrow and moldboard
plow but without ecngine, thisunit sells for $16,000. Diesel engines of
Mitsubishi made from 12-14 hp sell for $13,500 to $17,500.

Power tillers made by Talatong Manufacturing Company of Panatnikon,
Cholburi Province were in stock. One unit with steering clutch sold for K7300
with moldboard plow and harrow but without engine. A Yanmar LES80C was dis-
played with it. Another unit without steering clutch sold for B4000 including
moldboard plow and harrow but without engine. A Yanmar ES70C was displayed
with this power tiller. An 8 hp diesel engine sclls for about $10,400.

Other power tillers by Chakkolpaison, Bangkok, and Lim Chin Seng, Nakorn
Sawan were displaved at 3500 with moldboard plow and harrow but without engine.

Nnkornsuwnn<fqn}nrnknrn

steel fabricat ion shop making disc plow and harrows.

Fushiose Seng (Farm Machinery Dealer)
188/1 Soi Pascesong, Chainat

A Tour-wheel traccor by Ayudthaya Tractor Company of 63/4 Near Predee-
thumrong Bridge (Tel. 251194 and 251616) was displayed. An imported four-
wheel tractor by Shibaura (TL 2100, THI) was displayed. Two types of power
tikllers were displayed (made in Thailand). A Yanmar YZ8NPT, 6-7 hp diesel
engine was in stock. Price information was not available.
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Chaithong Motor Company (Dealer and Manufacturer)
119 Buncrobwidhi Road, Amphur Huncha, Chainat
(Showroom and Dealer Location)

60/15-16 Wuongtho Road, Amphur Muang, Chainat
(Factory Location)

Power tiller by Chackolparison displayed for B4200 without engine but
with moldboard plow and harrow. Power tiller by Mitro Chaeroen, Bangkuntien,
Bangkok at B5500 with implements but without engine also displayed. Yanmar
diesel engines displayed,6-7 hp at #9500 and 7-8 hp at B10,500. Dealership
started some two years ago and 50-60 power tillers have been sold.

They manufacture a four-wheel tractor at factory location and are
interested in other machines.

Seng Lee Karnkaset Company
Sukaphiban Road, Amphur Intraburi, Senghburi Province

A home-type shop making a four-wheel tractor of some used parts. Unit
uses a Yanmar ES130C engine, 10-13 hp (at 2200 and 2400 rpm respectively). It

sells for B42,000 with engine and two-disc plow, harrow and ekuck (puddler);
B35,000 withengine and no implements, and B16,000 without engine or implements
Has sold about 300 units in the past five years directly to farmers.

Shop equipment includes small shaper, drill press, lathe, two arc welders,
electric saw, and portable welder.

Is also dealer for power tiller from Lengarunloha, Thongburi, Bangkok
selling for K5500 with moldboard plow and harrow but without engine. Uses
Yanmar ES70C (6-7 hp at 2200-2400 rpm ,respectively). Has sold about 40 units

per year.

Wonchai Tractor Company

Sukaphiban Road, Amphur Inthaburi, Senghburi Province

Makes a four-wheel tractor with used parts (transmission, etc.) selling
directly to farmersat 43,000 including engine (Yanmar ES155C, 12-15.5 hp at
2000 and 2200 rpm, respectively), two- or three-disc plow and harrow or B47,000 with
a 13 hp engine. Equipment includes two lathes, drill press, electric saw,
two arc welders, portable welder, hand-operated small metal guillotine.

Monday, March 22, 1976 visits by Stewart Barton and/or Ken Stephens to:

Siam City Cewent Company

Bank of Ayuthaya Building, Ploenchit Road, Bangkok
Host: Mr. Suli Mahasandana, Director and General Manager

Mr. Suli is an active member of the Bangkok South Rotary Club and agreed

to arrange for a presentation in the Thai-IRRI project with the program
committce.
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For future contacts on farm machinery development, the following were
suggested:  Keo Phanponit, Managing Dirvector, Yarnopund Company Ltd., auto
spare parts factory, with {actory and head office at No. 42 Soi 81 Sukhumvit
Road, Prakanong, bangkok (Tel. 911859-919350) and sales office at No. 487
Luang Road, Plubplachai, Bangkok (Tel. 220477) (Mr. Keo is viewed as mechani-
cally inclined and very innovative), and Propat Thaisetwatanakul, Winner Manu-
facturing Company, 164/1 Damrongrak Road, Bangkok (Tel. 813911 and 813543).
Mr. Propat may be interested in four-cycle engine production and expansion of
presceat twvo-cyele engine manufacture.,

Asian Institute of Technology (ATT)

Hosts: Dr. Pakorn, Chairman, Division of Industrial Engineering and
Management
Dr. Peter Cowell, Associate Professor of Agricultural Systems
Engincering and Chairman, Division of Community and Regional
Development
Dr. Gajendra Singh, Assistant Professor of Agricultural Systems
Engincering

Meceting scerved to acquaint principal ALT staff with the Thai-IRRI project
and enlist their support for the continuing program. Information on reference
31 of Appendix € was obtained--being one of the latest comprehensive meetings
on the subject of agro-industrial development, with major emphasis on Thailand.
With respect to arcas of interest at ATT having interface with the Thai-IRRI
project, (1) agricultural systems relates to Community and Regional Development,
(2) soils relates to Geotechnical Engincering and (3) irrigation relates to
Water Resource Enginecring.

UNDP_and UNIDO
Hosts: Tom Powers, Resident Representative, UNDP
Kurt Asclmann, Senior Industrial Adviser, UNIDO

Desceribed Thai-1RRL preject to inform UNDP and UNIDO of the planned
program. Discussed program and project document for proposed UNDP/UNIDO/ESCAP
Regional Centre for Agricultural Machinery, reference 54, Appendix C. Set up
appointmenc to mect Dr. M. R. Khan on March 26 to discuss this project.
Learned of UNIDO project in Laos on production of agricultural tools and
obtained address of expert for correspondence. Learned about references 10,
56 and 57 in Appendix C.

Thursday, March 25, 1976 visits by Stewart Barten, Chak Chakkaphak and Ken
Stephens to:

Klong Luang Rice ixperiment Station and Farm Machinery
Training Centre, Patumthani Province, Division of Agricultural Engineering,
Department of Agriculture
Hosts:  Paltoun Nagalugsana, Divector, and Pramote Anugul
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Visit was planned to check on IRRI batch dryer used on occasion in the
training program. Discussions served to focus attention on training programs
around Thailand and the necessity to place principal TRRI-type machinery in
thesce training centres for exposure to trainces. Besides the one visited,
the Department ol Agriculture has a newer centre at Takfa, Nakorn Sawan
Province. A Thai-Austrian school near Sattahijo, a Thai-German training
school in Patumthani, the Department of Vocational Training of the Ministry of
Education's trainiug program and efforts at rice experiment stations at Chainat,
Khon Khaen, Suphanburi, ete. were mentioned for follow-up.

Arrangements were made to congtruct a rice hull furnace for attachment
to the [RRT bateh dryer for shipment to the NADC or the Thai-Australian Land
Development Project.

Friday, March 26, 1976 visit by Stewart Barton, Chak Chakkaphak, and Ken
Stephens to:

ESCAP _(UNDP_and UNIDO) Regional Centre for Agricultural Machinery Project
Host: Dr. M. R. Khan, Project Manager

Referenced project document had just been completed for submission (copy
obtained from Mr. Asclmann (reference 54, Appendix C) to UNDP-New York for
approval. Proposcd network would serve to establish communication and exchange
of intormation on machinery development bhetween the member institutions of
participating countries. Informition on IRRT machinery developments would
have an additional chamel to potential users. Institutions from the following
cight countries are participating: India, Indonesia, Tran, Pakistan,
Philippines, South Rorea, Sri Lanka, and Thailand. Thailand's representative
is _ounterpart to the Thai-IRRL project.

Tuesday, March 30, 1976 visit by Stewart Barton and Ken Stephens to:

Staff Hecting--Agricultural Engincering Division, Department of Agriculture,
Ministry of Agriculturc and Cooperatives
Hosts: Samnao Rugtrakul, Chief
Chak Chakkaphak, Senior Agricultural Officer

This division is host to the Thai-IRRT project. Meeting served to intro-
duce Mr. Barton and Dr. Stephens to staff of the division with brief discussions
of background. Va-ious staff member also outlined their activities. The
following is a bricf description of the responsibilities of the division anu
a list of staif.

Agricultural Engincering Division is responsible for study, rescarch,
development and demonstration of machineries and tools for agriculture use
and small industrics making agricultural products. The main objective are:
to promote suitable machines for the farmers, to train the young farmers in
utilization of the farm machinery, and to assist the Experiment Station in
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improving their lands for the research work throughout the year.
provides services in machine repair and maintenance.

The scctions are:

L. Administration

2. Machine Repair and Maintenance

3. Workshops and Servicing

4. Fngineering Storage and Processing
5. Farm Machinery

6. Resecarch and Testing

7. Agricultural Engincering Training

It

also

Agricultural Engineering Div., Department of Agriculture

Ministry of Agriculture and Cooperatives

Director: Mr. Samnao Rugtrakul

Research and Testing Section

Head: Mr. Winij Ketupanya
Assistant: Mr. Suthin Noparatana
Officer: Mr. Chak Chakkaphak

Mr. Surapong Panijcharoen
Mr. Charu Chiarakul
Mir. Chalermchai Suksri

Thai-IRRT Coopcrative Project

Mr. Suwit Bunyawanichkul
Mr. Chalit Churnsombut

Storage and Processing Section

Head: Mrs. Sriwai Singhagachain
Assistant: Mr. Maitree Thongsawang
Officer: dre Maitree Naeupanit

Mr. Suravet
Miss Vasana Putmuk

The IDRC Cooperative Project

Mr. Dawee Umsuriya
Mr. Pramote Kummuang
Mr. Ruangari Srihawong

Training Section

Head: Yo Paitoon Nagalugsana
Assistant: Mr. Rapeepun Pasabutra
Officer: Mr. Boonsom Suwanaruk



Wednesday, April 7, 1976 visit by Stewart Barton, Suwit Bunyawanichkul,
Chak Chakkaphak, Phil Hess and Ken Stephens to:

J. Charcenchai Tel: 251152
55-57 U-thong Road
Ayudhaya
Host: Mr. Preecha Ngam Boonserb (also his father and younger brother)

This company has had numerous contacts with IRRI in the past and Mr. Preecha
hbas visited TRRT at Los Banos. They have been in business only the last five
years and currently have 80 emplovees.  They now have 28 dealers in 25 provinces
including Watchara in Chiceng Mai (see writec-up of March 16, 1976 visit) and
Yont Siam in Pitsanuloke (not visited as yet).

They have been producing a modified version of the TRRI-type power tiller
for 3-4 years with total sales of approximately 400-500. They sell through
dealers and directly to farmers. Sales this year were around 200. Price is
B4,500 on direct sale and $3,500 to dealers, without engine.

Power tiller is one speed with no steering clutches and welghs approximately
150 kg without engine. Tt uses a 5-7 hp gasoline or diesel engine.

Most sales are in the North, Northeast and South (Hat Yai area). Central
plain area preiers the heavier Tron Buffalo type of power tiller. Factory pro-
vides service to customers in region. Dealers also have mechanics to provide
service and the factory sends their mechanics to train dealers' mechanics.

Had noted that power tillers of two vears use required no repairs.

This company is also making two models of the four-wheel tractor, vnjoying
greater sales than the power tiller. The older design has two {orwvard speeds and one
reversa speed, [t sells for B19,000 on dircet sales and B15,000 to dealers,
including double moldboard plow, comb harrow, case wheels o0 rubber tire wheels.

't uses o 10-14 hp dicsel engine of the Yanmar. Mitsubishi, Kubota or Neda make.
Ft weishs approximately 400 kp including engine.  Sales have heen 400 in 1973,
600 in 1974, and approximately 1,000 in 1975,

They have switched over to a disc type plow but have felt the necessity
to develop o hydraulic Tift system. This new design tractor has four speeds
forward and one roverse and still uses a 1014 hp diesel engine. 1t weighs
approximately 500 kg with engine. 1t scells for A30,000 directly and B25.000
to dealers with three=dise plow, comb harrow, cage wheels and rubber tire wheels,
Some nine units have been sold: three in Lophburi for upland applications and
six in Singhburi and Suphan for paddy applications,

Noew units are demonstrated to dealers, who general Ly order one unit and
estimate turther Ceders Trom cusLomer exposurce.  The five-speed unit has not as
yet been demonstrated in cne South.  Sales are seriously affected by the price
of rice. Mr. Preceha felt that the government program of guaranteed paddy
price of B2 500, whichwas unsuccesstully implemented, had a scerious effect on
reducing machinery sales.
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Technically, they have experienced some problem with the mobility of the
three-speed and five-speed tractors in mud. Mr, Barton conferred with Mr.
Preccha on the last fall of the hydranlic system with a possible solution via
a flow restrictor.  Also discussed the hydraulic valve manufacture for reduced
Leakage via reaming, boring and lapping. One of the defective valves was brought
back to the engincering division for measurement and study. A further problem
involved the transmission jumping out of second gear during plowing. A used
transmission of the Tovota "Dyna" two-ton truck type is used for the five-
speed tractor.  Solution mav involve using a stronger spring on the gear selector
in the gear box and/or better aligament when the gear box is linked to the pulley.

Friday, April 9, 1976 visit by Stewart Barton, Chak Chakkaphak, Phil Hess
and Ken Stephens to:

International Bank for Reconstruction and Development (1BRD)
Sth Floor, Udomvidhaya Building (Olympia Building)

956 Rama IV Road Tel: 866748-9, 868412
Hosts: Mr. Hendrik van der Heijden, Chief of Mission

Mr. Donald Martinusen, Deputy Chief of Mission

IBRD is currently studving credit requirements and needs of ranufacturers
and farmers and is definitely interested in some assistance in the establish-
ment of farmer credit programs, given the proper administration and
crganization.

Programs of assistance include the Chao Phya phase 1 and TT projects with
the Royval Irrigation Department and the Duteh consulting firm of Tlaco, Bert
Kramer, dircctor; a project in the Northeast with Tahal (an Tsraeli firm):
and the National Agricultural Extension Development Program with the Department
of Agricultural Extension. A 95 million baht program in Pitsanuloke with Capt.
Soonthorn, deputyv-director general of the Irrigation Dept., is being developed.

The visit served to acquaint the TBRD dircectors with the TRRI=Thai project
and provide some bhasic information for additional follow-up on related projects
and potential credit programs. Leaflets on the machinery and projeet were
distributed. St. to be visited at a later date include: Amrik Singh Cheena,
Senior Agriculturist, and Franecis ‘ell, Programme Advisor.

[BRD is carrently recruiting an agricultural cconomist. The idea was
suggcsted to bring together such cconomists from the numerous organizations
cmploying them throughout Thailand for common exchange of information and pro-
pgrammes.  Noted later, in discussions with Dr. Delane Welsch, that this is done
via the Aericultural Economic Society of Thailand--per proceedings of annual
conference, 1975, with Enpglish Tanguage summary section.

53



Monday, April 12, 1976 visit by Stewart Bargon, Phil Hess and Ken Stephens to:

FAO (Regional Office for Asia and the Far Fast)
Maliwan Mansion
Phra Atit Road
Bangkok 2,
Hosts: Dr. D. L. Umali, Asst. Director-General and Regional Representative
for Asia and the Far East
Dr. Bhakdi Lusanada, Regional Plant Production and Protection
Officoer, FAQ
Mr. K. S. Park, Regional Water Development and Management Officer
Mr. Thet Zin, Regional Agricultural Services Officer and Secretary,
Regional Common Farm Management
Mr. J. C. Mathur, Director, Asian Agrarvian Reform and Rural Development

This meeting served primarily to acquaint the regional FAO staff with the
IRRT-Thai project. Leaflets on the machinery and descriprion and address of the
project were distributed. The greatest interface appears to be with Thet Zin,
who has responsibilitv for farm mechanization efforts. Cooperation and input
of the IRRL project to the proposed ESCAP/FAO regional network of agricultural
machinery was explained and discussed. Confirmation of the potential acceptance
of the IRRI approach was voiced——with emphasis on local manufacture and adapta-
hility to local farming neceds.

FAO reports and agricultural statistics will be made available to the proj-
ect. staft to be visited at a later date include: C. Y. Lee, Regional Marketing,
Credit and Cooperatives Officer: U, K. Oh, Regional Statistician and Technical
Secretary on Agricultural Statistics. Meeting with FAO/ESCAP group set for
Wednesday, April 14, 1976.

Mro Mathur cxpressed direct interest in the TRRT machinery and program for
Nepal, Bangladesh and the Philippines where specific work was under way. He
will correspond initiallv with Mr. Barton and may be able to introduce manu-
facture of some units in government-type workshops.

There was some discussion of the importance of training the farmers. In-
clusion of kev TRRI-type machinery units in the training program of the Division

of Agricultural Engincering (Paitoon Nagalugsana's program) was to be pursued.

Wodnesday, April 14, 1976 visit by Stewart Barton, Chak Chakkaphak and Ken
Stephens to:
FAOJESCAP Ayricultural hivision
Hosts:  Rav Billingsley, Deputy Director
Dr. Tovoo Tomita, Expert on Development of Agricultural Information
Scheme

Meeting served to acquaint this division with the Thai-TRR1 project and to
obtain further information on the interface with the proposed Regional Network
for Agricultural Machi nery.,
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Monday, April 19, 1976 visit by Ken Stephens to:

FAO/ESCAP Agricultural Economics Division
Host: Dr. Boonchu

Principal discussion was centered around contacts with individuals and
organizations relating to the Thai-IRRT project. The following were indicated:
Dr. Virach Aromdi, Dircctor of Long-Term Loans, BAAC; Dr. Lomnuk Sriplung,
Director of Agricultural Fconomics, MOAC; Dr. Prokob, Director General of
Department of Apriculture (met carlier); Dr. Yukti, Director General of Extension
Department; MOAC; U Tun Thein, Industry Division, ESCAP; Dr. Lopin Thongpon,
Dean, Department of Agricultural Economics and Business Administration, Kasetsart
University,

Reference was made to Dr. Koboyoshi's reports pertaining to what size of
farm should use what size of farm machinery. Reports were not immediately
available. Copies of some of the latest statistics on Thai agriculture were
obtained. These are referenced in the body of the report.

Tuesday, April 20, 1976 visit by Ken Stephens to:

Allied Newspapers, Ltd.
ird Floor, U-Chuliang Foundation Building

968 Rama IV Road, Bangkok Tel: 233-8040
Hosts: John P, Loftus, Supplement Editor for Bangkok World

Norachai Prascertmanukitch, Advertisement Representative

Information on IRRT and the Thai-1RR1 Tndustrial Extension Project was
discussed in reference to the forthecoming publication of a Bangkok World
supplement on "Rice,"” scheduled for May 26, 1976 f{actual date of May 31. 1976;
sec reference 32, Appendix C).  Several reports and brochures were left for
their information. It was agreed to write a brief description of the Thai~IRRI
project for possible inclusion (write-up was used). :

Wednesday, April 21, 1976 visit by Ken Stephens to:

Commercial Credit Corporation (Thailand) Led.
392 Sukumvit (near soi 18)
GO0 Box 1731
Bangkok Tel: 391-7211, 391-7836

Host: Nicholas L. Hayes, Managing Director

CCCis an affiliate of the First National City Bank of New York. It
provides credit for working capital to a network of 25 farm machinery (among
other items) dealers throughout Thailand in the four major geographical areas
of North, Northeast, Central and South. 1t has financing capability and
collection capability.



Mr. Hayes agreed to conduct a survey of the dealers with respect to the
IRRI type farm equipment. The survey would be designed to: (1) determine the
customer interest in the IRRT units, (2) estimate anticipated sales, (3) give
reading on financing requirements of customers (farmers and/or farmer groups).

To conduct the survey, the Thai-IRRI project would supply to CCC in suffi-
cient quantities: (1) product information in Thai (IRRI product leaflets
translated to Thai), and (2) possible sales price and operating expense information
in Thai.

Bruce C. Tomsom, General Manager, IBM World TradeCorp; Burma, IBM Thailand
Company, Ltd., IBM building, 1 Silem Road, Bangkok (Tel: 233-0111, 233—0121),
was invited by Mr. Hayes to join our meeting. IBM has a corporate interest in
making some contribution to help improve the world food problem. They will take
part in programs designed to increase food production and distribution. IBM
will donate a model 370 computer to IRRI in the near future as part of this
program of corporate interest. Other worthwhile projects are being sought.

Wednesday, April 21, 1976 visit by Stewart Barton, Suwit Bunyawanichkul, Chak
Chakkaphak, Paitcen Nagalugsana, Ken Stephens and Boonsom Suwanarug to:

Kaset Thai Ltd. Partnership
27 Panutnikom (Intra-Asa Road)
Chelburi (Province)
Host: Mr. Charrouy Booriboon

This visit followed one on March 6 accompanied by John McMennamy of IRRI,
Philippines, Loobserve changes to the thre her sugiested during the earlier
visit. The thresher prepared for observation actually differed considerably
from original design and did not incorporate earlier suggestions. The oscillating
sereen was completely eliminated, replaced with a large diameter (5-6") auger
to produce rubbing action on the threshed rice. Pitch of the auger was about
12 ‘inches linear movement per revolution. It was agreed that better rubbing
Caction would be produced with a pitch of about 3 inches lincar movement per
revolution. Threshed rice was being collected at two different places with
considerablic losses clsewhere. Tt was agreed that this unit was not ready for
use or commercial production.

Parts Tor four tareshers had been prepared and were ready for assembly--
using the conventional [RRI design with oscillating screen, An appointment with
a farmer in the Chachoengsao arca was set for Thursday, May 13, at his farm. We
agreed to accompany the demo, mecting Mr. Charrouy at his residence and factory
nL 8:00 a.m. Chak placed considerable emphasis in discussions with Charrouy on
preparing a thresher that would be reasonable for commercial production. AClulrrouy
indicated that he could produce about 30-50 threshers per month. Prices for the
rotary screen thresher were ser at B17,000 (approx. U88850) and B15,000 (US$750)
for the thresher with oscillating screen, withoutr engine. A 7 hp engine was

recompended.,



Kaset Thai also produces a power tiller of the Tron Buffalo type. They
have manufactured and sold about 500 over the last three years. Originally sold
through many dealers @ B4500 (US$225), who sold to farmers at K5000 (USS$250)
without engine. Now selling directly to farmers @ B6300 (USS$315) without
engine. A 0-8 hp diescel eagine costs around B12,000 (US$600). But production
is to orders only.,

Mr. Charrouy indicated dissatisfaction and distrust in dealers. Initially
he would give dealers two months credit,  They are always pressing for three,
four and cven six months credit and trying to pet units at lower prices. Also
with respect to marketing the thresher, he is reluctant to use dealers. They
may ask other shops to build the thresher at lower quality (internally) and at
lower price and then ask him to reduce his price for sales. There is diffi-
culty in collecting from dealers. They promise payment upon sale and then
renege for eredit as above.  Also, the dealer may not promote his product ade-
quately by demonstrations, ete.  One solution to Mr. Charrouy's objections to
dealers may be to use dealers participating in a network of credit through a
common financing company. (See April 21, 1976 write-up on the Commercial Credit
Corporation.)

Also participating in the visit was Jeerakiat Apibunyopas from the Agribusi-
ness Management group at Kasctsart University, having just returned from special
studies at the University of Philippaes, Los Banos. His participation in the
visit was prompted by a discussion held with the Agribusiness group on Monday,
April 19, with Dr. Delane Welsch in attendance.  The Thai-IRRI project was
described in detail and the possible use of the group for continued studies on
i consultancy basis was proposed for their consideration.

Friday, April 23, 1976 visit by Chak Chakkaphak and Ken Stephens to:

Division of Agricultural Fconomics, MOAC

Tel: 793536
Hosts:  Supote bechates and Jumrosh Tntachaisri

A copy of reference 50 of Appendix € was obtained and discussed wi:h respect
ta various cconomic indicators relating to agriculture in Thailand. Table
[-6 pertains to farm cquipments and farm machinery and is as follows:

Number of Repistered Tractors Number of Number of Imported
Year for Apricultural Use lmported Tractors Water Pumps
1963 4173 2247 19,741
1964 655 3864 26,931
1965 685 5200 39,099
1966 648 4577 60,923
1967 1130 5698 82,125
1968 1236 5104 151,343
1969 1024 3631 106,666
1970 1685 2305 136,686
1971 1672 2662 105,109
1972 1798 1809 90,092
19773 -- - 150,095
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Other comprehensive tables on land holdings, prices, crops, imports, exports,
ctc. are being included.

Wednesday, April 28, 1976 visit by Stewart Barton and Ken Stephens, accompanied
by Tttipon Padunchewit and Maitree Satitratanachewin of Padunwit Industrial

Company, to:

Marketing Organization for Farmers

275/1 Samsen Road

Bangkunnrom, Bangkok Tel: 2828551-3

llosts: Choke Srisithikom, Director
Pantum Thisyamondol, Deputy Director
Achar Romyanan, Dir.ctor of Administration
(List of additional staff attending presentation and initial dis-
cussion given at end of the write-up)

Delivered the attached letter of April 27, 1976 containing a proposal
to set up a cooperative demonstration of the IRRI thresher. Made presentation
of the project with circulation of a number of copies of the project address,
brief description (in Thai and English) and leaflets on the IRRI agricultural
equipment. Showed slides of the IRRI thresher from pictures taken at IRRI and
C&B Crafts, Bulacan (Philippines). Discussed the IRRI philosophy of small-scale,
low-cost, casily manufactured and maintained farm machinery (Barton).

Held Turther discussions with Mr. Choke & Pantum with Dr. Letipen assisting.
Agreed to set up first demonstration on May 8 at the Padunwit Industrial Co.
rice mill. MOF agreed to provide the paddy, publicity, transportation assistance
and stafl observers. Mr. Choke agrecd to attend. Expect to continue such
demonstrations on subsd quent saturday afternoons, including the grain dryer and
other equipment on occasion. Prolessor Pantum will serve as MOF coordinator for
these programs, Mr. Sakchai, representative for MOF in the Chacoensag area, will

assist in local arrangemonts.

Thai=1RRT project to provide the threshing machine, technical staff, display
and literature (including thresher desceription in Thai), and incidentals
such as canvas shects, petrol and oil, tools and extra belts and portable PA
system (bullhorn), if possible.

MO indicated a serious interest in manufacturing the thresher and possibly
the dryer and expressed an interest in our assistance in obtaining financial
resources ror undertaking such a venture (possibly through World Bank financing)
as well as the repular technical assistance outlined in our project description,
assuming Financing and go-ahead approvals. Will consider this proposal together
with the alternative of divecting MOF to request bidding from several manufacturers
to supply their needs 1or threshers and dryers. Discussion indicated rough
estimates of 100-200 threshoers annually to meet the needs of the MOF program--
mostly to handle the off=season rice crop.

HOV will also assist in arranging presentation of a thresher and dryer to
His Majesty the King for use in programs ol rice farming. This ig projected for
about three months hence, sometime after July 11, 1976.



THE INTERNATIONAL RICE RESEARCIH INSTITUTE

Cooperative Thailand - IRRI Ry Water Jice Luagues
Industrial Extension Project

April 27, 1976

Mr. Choke Srisithikom

Director

Marketing Organization for Farmers
275/1 Samsen Road

Bangkunprom

Bangkok

Dear Mr. Srisithikom:

It was a pleasure to meet with Professor Pantum and
Saengtawan of your organization on April 16, 1976 and to learn
from them something about your operations and plans to help
the rice farmers in the marketing of their products. We
believe that you will be interested in a new project launched
in March of this year between the Agricultural Engineering

- Division of the Thai Department of Agriculture and the Inter-
national Rice Research Institute. A brief description of the
project in Thai and English is attached. Also attached are
leaflets with information on a number of the small scale agri-
cultural machines developed at IRRI and available for manu-
facture and use in Thailand.

The overall objective of the Thai-IRRI project is to
help Thai farmers increase the production of rice. Demon-
strations of the performance of the nitachines will be an
important activity to acquaint and interest farmers with their
use. Then, coupled with the identification and assistance of
local manufacturers to supply the demand, local industry will
be stimulated.

It was also a pleasure to renew my acquaintance with
Dr. Ittlpon Padunchewit of Chulalongkorn University and the
Padunwit Industrial Company and to learn that he had now
established a rice mill in the Chacheongsao area and was
cooperating with MOF in carrying out your objectives. On a
rrevious United Nations assignment in Thailand I enjoyed some
teaching at Chula and the hospitality and friendliness of
Dr. Ittipon.
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Mr. Choke Srisithikom
April 27, 1976
Page 2

With the activities and objectives of your organization,
the availability of a demonstration site at the Padunwit rice mill
and the availability of some of the machines for demonstration,
it is proposed that we collaborate on zetting up a program of
demonstrations for introduction of these machines. It is pro-
posed initially that a demonstration of the axial flow thresher
be organized during the first part of May to show the threshing
of paddy on a small but effective scale for small farm groups.
Further demonstrations of the thresher and the batch dryer
would be planned over the next year.

In a cooperative effort it is proposed that the Thai-IRRI
project provide the machine, support staff of engineers and
""technicians and descriptive literature. The Padunwit Industrial

Co. will provide the demonstration site, display and milling of
the threshed paddy with statistics on head loss and milling yield.
It is requested that MOF provide the paddy, assist with the
publicity among the farmers of the area and assist in providing
transportation for farmers to reach the demonstration site.

You may also want to send a technician or other staff n.2mber to
observe this technology for introduction to other parts of the
country.

Further details and discussions on this proposal can be
made during our scheduled meeting on April 28, 1976.

Sincerely yours,

e

Kenneth S. Stephens
Research Consultant
Engineering Experiment Station
Georgia Institute of Technology

cc: Dr. Ittipon
Mr. Barton

KSS /wv
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4N ADNODLATILUN

MARKETING ORGANIZATION FOR FARMERS
275/1 Samsen Rd., Bangkok 2

Tel. 2828550 -4 Cable "FARMARET"

12 May 1976

No, GS 2100/ 1447

SUBJECT: Demonstration of IRRI Thresher
TO: Dr. Ittipon Padunchewit

REFERENCE: Dr. Kemneth S, Stephens® Letter Dated 27 April 1976

According to the cooperation of the president of Padunwit Industrial Co.,
and the representatives of IRRI Philippine to provide the demonstration
of the IRRI Thresher at PIC rice mill compound, MOF has sent the division

chief of Production to observe this demonstratdon.

The division chief reported his opinion that the farmers has shown great
interest to this thresher, 1t will prove to be very useful to the farmers
as well as better their economy. In reference to Dr. Stephens letter, we
vish to inform you that we are very much interested to his demonstration,
Nevertﬁeless, at present we must meet the urgent requirements of several
Govermnment projects, however, we have assigned the division chief to follow
up the demonstration. Please be so kind as to inform Dr. Stephens of this

letter and assume that we hqf(auswered his letter accordingly. Thanks.

Sincerely,

Chok Srisithikum
Director

Dircetor Office, 'Tel, 2828553,
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Mr. Achar Romyanan, Director of Administration, expressed an interest in
obtaining drawings for the bellows pump.

MOF stalf attending the slide presentation and initial project description
are:

Sawang Roongkhum
Malis Chansanjai
Vicharn Prawmuanmitr
Sack Watanakul
Tiravit Kunasup
Apichara Leelasiri
Phipat Masnaruemitr
Saengtawan Sintuwanik
Pantum Thisyamondol
Anake Wongsom

Achar Romyvanan

Thursday, April 29, 1976 visit by Stewart Barton and Ken Stephens to:

Association of Thai Industries
Surivothai Building - 7th Iloor
260 Phaholyvothia Road
Bangkok 4 Tel: 279-7233
Host: tr. Prachuab Udomsilpa, Director

Introduced the Thai-LRRT industrial Extension Project and left copies of
the project address, description (in Thai and English) and leaflets of the IRRI
machinery.  ATL publishes a monthly magazine and a number of circulars periodi-
cally during each month. Mr. Prachuab will arrange to publish a circular on the
Thai=IRRL project or put an announcement in the monthly magazine.

AT1 has been interested in developing a series of farm machinery centers
throughout the country. These centers would gerve as exhibitions of products
(perhaps cven dealerships) and provide maintenance and repair service.

Mr.o Prachuab indicated :hat there are 71 principal cities in the country

where these centers would be located.  This subject has been discussed by their
members and board of directors. They may ask two of their members to assist in
the cffort, namely Asia Equipment Industry Company and Siam Motor Company.

ATI currently has aronnd 400 members from medium- to Targe-scale industries,
A directory of members was obtained and will be retained in the project file

for use and reference.

Monday, May 3, 1976 visit by Stewart Barton and Ken Stephens to:

United Motor Works (Siam) Ltd.
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156 Surawongse Road
Bangkok Tel: 234-4930 to 4
(Briggs and Stratton Engine dealership)
Host: Mr. Goh Woh Kim, Assistant Managing Director
(Mr. Wong Weng Mee, Managing Director, on a visit to US)

Reviewed the Thai-~IRRI project with Mr. Coh. Left copies of the project
address and description (in Thai and English) and IRRI equipment leaflets.
Discussed correspondence from J. H. Cook, B & S Sales Director for Asia, in-
cluding recent communique Trom John McMennamy concerning B & S donation of some
FO-15 engines to the Thai-IRRI project. Made arrangements for pickup of a 7 hp
B & 5 engine, model 170431, to be used as backup (perhaps primary--in view of
missing engine!) for the axial flow thresher at Agricultural Engineering Division
(originally 1iom B & € Crafts, Bulacan), which is to be used for the demonstra-
tion on May 8, 1976, Mr., Goh invoiced engine at no charge to be recovered by
B & 8 donation.

Introduced to Banchob Chantrasmi, Sales Manager, Ceneral Products Division,
and to Surin Keopun as additional contacts in the event Mr. Wong or Mr. Goh are
not available.  United Motor Works is not interested in retailing farm machinery
(such as the TRRI type).  In fact, they are trying to get away from it altogether.
They have approximately 100 dealers of B & S engines throughout Thailand. Most
of these dealers also handle farm machinery. A list of these dealers by name and
address was matled to us at the project address and is attached.

They would Tike to be informed of IRRI cquipment demonstrations (they were
informed and atrended the one on May 8) and they expressed interest in the names
and addresses of cquipment manufacturers.  (Have sent them our list.)

Received copy of fuel use chart for the different engine models. Noted
that the 170431 (7 hp) engine at probable running condition of 3000 rpm at
3/4 Toad uses 0,47 US gallon per hour (1.78 liters per hour @ 3.7854 liters/pgal.).
AU B30A2 per liter, this amounts to a probable operating cost of B6.90 per
howr for pasoline. At A2.75 per peso, this is 2.21 pesos per hour compared to
the figure of 1.50 pesos per hour in cost analysis table on the axial flow
thresher prepared by IRRE (Duff) reflecting Philippine conditions. Lubrication
oil is approximately B9 per titer and replacement is recommended after every 25
hours of operation. At 2,11 pints per liter and 2.75 pints capacity, normal
operaling cost tor fubrication is B0.469 per hour. (This is 0.17 pesos per
hour comparable to 0011 used in referenced table of Philippine costs.)

A price Tist of engines in baht was obtained for reference purposes. The
7 hp 170431 model lists for $2600, while the 10 hp 243431 model lists for B5150,
for example,

DEALERS LIST
PROVINCE NAME OF CUSTOMER ADDRESS

Nakornsawan Charconkij 357-359 Kosi Road, A. Muang
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Suphanburi

Lopburi

Singburi

Uthai-Thani

Kamphaengphet

Sukhothai

Phitsunulok

Phichit

Lampang

Chiengmai

Chiengrai

Phrae

Utaradi-.

Petchabun

Thaisomboon
Virunhaki]j
Boriphan Panich

Nguan Hua Ha

Sa-Nguan Panich

Pichai Karnchang

Singthong
Thaivanich

Yong Hong Jua Machinery
Songchai Panich
Sukhothai Watanayont
Tia Nguan Ki

Kunasin

Seam Long

Yont Siam

Nam Seng Lee

Sombat: Panich
Yuen-yong Panich

Lampang Chai Co., Ltd.
Mathana Panich
Sahayont Chicngmai

Vachara Ltd., Part.
Anusarn

Chiengrai Tavi Yont

Kijthavorn

Siriyont
Siengthong Vitayu

NanaVasadu
S. Watana
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385 Kosi Rd., A. Muang

444 Kosi Rd., A. Muang

67-69 Railway Station, A. Chum-
saeng

361-363 Kosi Rd., A. Muang

288-9 Khor, Phrapanvasa Rd.,
A. Muang

184-188 Surasongkram Rd.,
A. Muang

891/24-26 Borirak Rd., A. Muang
882/11 Borirak Rd., A. Muang

387-9 Sri-Uthai Rd.

1070/22-24 Chareonsuk Rd.,
A. Muang

1/1-2 Rat-Uthit Rd.

146/3~4 Charodvithithong Rd.,
A. Muang

107-8 Srisatchanalai Rd.,

A. Sawankalok

20-20/1 Chaophya Rd., A. Muang
8/1-2 Phyalithai Rd., A. Muang
14-15 Phyalithai Rd., A. Muang

291-293 Rimnan Rd., A. Taphanhin
283 Rimnan Rd., A. Taphanhin

327 Chatchai Rd., A. Muang

198/1 Chang Moi Rd.

165 Chareonmuang, A. Muang
24-28 Chaiyapoom Rd., A. Muang
90-120 Chreon Muang Rd.

608 Phaholyothin Rd., A. Muang

191-193 Yontrakijkosol Rd.,
A. Muang

13-5 Ratsanan Rd.

294 Ronakij Rd.., A. Lomsak
292 Ronakij Rd., A. Lomsak
59 Pitak Bumvoong Rd.,

A. Lomkao



Cholburi

Rayong

Nakorn Ratchsima

Chaiphum

Khonkaen

Udorn

Nongkhai
Ubol
Roi;et
Buriram

Chanthaburi

Chachoengsao
Prachinburi
Kanchanaburi

Trang

Songkhla
Satul

Ratchburi

hetchaburi

Chumphon

Phalphibul Machinery
Patanayont

Prasertsak
Taifar Machinery
Taifar Motor
Thai Yen

Srisnmwongse

Racha Miller
Tor Patayakij

Meefar Motor

Tep Udorn

Udorn Yontraki j

Nguan Mong

Ubol Miller

Uthen Kolakarn

Chib Hong Long Karnchang

Yusenghuat

Sahalimtia

Tor Chareon

Lo Heng Mong
Trang Loha

Trang Engineering
Yont Pisal
Sanguan Panich
Satul Motor

T. Phatana Panich
Taiflar (Ratchburi)

Or-Sukhachit

Chumphon Chakphand
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688/1-6 Sukhumvit Rd., A. Muang
844/16 kor 5-6 Sukhumvit

94 Talad Samyan, A. Klonge
2107/9-10 Prachak Rd.
2067/1-2 Chainarong Rd.
1827-8 Prachak Rd.
383/42-43 Nivesrat Rd.

125/17-18 Namuang Rd., A. Muang
171 Namuang Rd., A. Muang

320-322 Rajthurakit Rd.,
A. Banphai

1-2 Hayak Circle, A. Muang
404-408 Po-sri, A. Muang

903-4 ilechai Rd., A. Muang

5/4-8 Uparach Rd., A. Muang
34-36 Sunthornthep Rd., A. Muang
23/3-4 Kumuang Rd., A. iluang

6-8 Benchamarachuthit Rd.,
A. Muang

268-272 Talad Padriew, A. Muang
35-36 chor. Ratdamri Rd., A. Muang
105 Tarua, A. Tamaka

36-38 Rachadamnoen Rd., A. Muang
1/3-4 Rama VI Rd., A. Muang

101 Rachadamnoen Rd.

22/1-3 Chana Rd., A. Muang

48-50 Burivanich Rd., A. Muang

103-9 Voradej Rd., A. Muang
82-5 Voradej Rd., A. Muang

49 Panichchareon Rd., A. Muany

148/1-3 Saladange Rd.



Ranong

Surat-thani

Nakhon si thammarat

Phang-nga

Phuket

Phatthalung

Nava Alai Panich
Aroon Sawasdi

Chareonphand
Udomphand

Chittiphand

Sahayont
Srinakorn

Hongthong Panich

Hock Huat

Dusit
Thai Rung Ruang
Thai Yont

91/3 Sapanphla, A. Muang
210/5 Tamuang Rd., A. Muang

11 Cholkasem Rd., A. Muang
49-53 Bandon Rd., A. Muang

780-781 Panichsamphand Rd.,
A. Pakpanang

1835/5-6 Yommaraj, A. Muang
55/1-2 Talad A. Cha-aud

255-257 Sritakuapha Rd.,
A. Takuapha

73-77 Yaovarat Rd., A. Muang
142-146/1 Ramet Rd., A. Muang

108-110 Ramet Rd., A. Muang
113-115 Ramet Rd., A. Muang

Saturday, May 8, 1976 demonstration of rice thresher at:

Rice Mill

36 Moo 2 Klong Kwang, Plongarkard
Bangnampure District
Chachoenygsao Province

Padunwit Industrial “o.

Ltd. (Head Office)

589 Penprapa Puilding
6th Floor, Yaowaraj Rd.

Mahajak Road
Bankok

lost: Dr. lttipan Padunchewit, President

This demonstration was set up by visits,

2337203-4, 2337206-8, ext. TM 552

2222144

discussions and arrangements with

HOF (sce write-up ol April 28, 1976), Padunwit Industrial Company and Agricul-
tural Engincering Division (AED). An initial visit to the rice mill on Sunday,
idea. Arrangements were made Lo usce one of the threshers

April 11, wenerated the
wanuf actured by Kascet Thai

Tetters and cables).

(visited on March 6, April 21, and May 6 with interim
An additional thresher at AED, originally brought to

Thailand from the Philippines and used for training and demonstration over the

past Lwo vears, wias reconditioned

to scrve «as

hackup for the demonstration.

This thresher was transported and set up at the rice mill on Thursday, May b
by Suwit, Chalit and Stephens while Barton and Chakkaphak visited Kaset Thai
and acceompanicd Charrovy booriboon to the Padunwit rice mill with one of Kaset

Thai's threshers.
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attached). Dr. lttipon's primary occupation is that of professor at Chulalongkorn
University's Computer Science Department. Had association with Dr. Ittipon on

my former UN assignment in Thailand during which I taught a graduate course on
Systems Analysis in the Computer Science Department, June-October, 1973. llis
primary purposce in establishing the rice mill at Chachoengsao is a personal
interest to assist in the further development of Thai farming and rice productiv-
Lty. He has  excellent rapport with the Thai government and was assisted by

the government and bank in developing the rice mill. llis concern is more that

of a break-cven operation and a contribution to t'.e improvement of rice farming
and processing than a totally commercial objecti . Of his 50 rai of land, 10
rai is used for the rice mill and 40 rai in rice farming. Under negotiation with
MOF is a Thai povernment silo storage facility at the rice mill location to serve
this large vice-producing area. These developments are seen to complement an
IRRT experimental station.,

(1) Hr. Lamai Chitrput
Mre Boontid Yacupiam
Mr, Ming Srisai
Mr, Surin Kaewkun
Mr. Ong-arj Penpakkul
Mr. Chalin

(2) Mr. Umnuay Yantrsri

(3) Mr. Kemin Nincharoenvan
Mr. Chae Payungwong
Mr. Sakchai, Chicef, Machinery Division, MOF
Mr. Sirichai, Scientist, Machinery Division, MOF
Mr. Veerachai Huadsiri
dr. Nesy Yantali
Mr. Prasert Yampiem, Tarmer at rice mill area who operated thresher.

Tuesday, May 11, 1976 visiv by Chak Chakkaphak and Ken Stephens to:
Department of Land Development Tel: 2825897 and 2818301
Hinistry of Agriculture and Cooperatives
Hosts: Dr. Buncherd Balankura, Dircctoc=General
Mr. Sitilarp Vasuvat, Chicf, Land Policy and Planning Division
Moo Semmataya Sukhyanga, Chicf, Mechanical Engincering Division

Visit arranged through an carlicer mecoting with Dr. Francis Bell, Programme
Adviser with ITBERD, on Thursday, April 29, Met biterly with Dir. Buncherd, described
the Thai~TRRL project, and lTeft a set of machinery leaflets, project description
and address. Met with Hr. Sivilarp, wvhodesceribed DLD's two major projects, the
Thai-Australian Land Development Project in the north, with center at Lampanyg
(scewrite~up ol Harch 17, 1976), and the cooperative project with the Royal
Lrrigacion Department in the Hua Hin arca, referred to as the "King's Project."”

This Tatter project involves an arca of some 50,000 rai,of which approximate |
. ’ |

SH,000 ral are suitable Tor howesteads and farm land.  The land is prepared, taking
crosion contral into consideration and divided into tami ly and village arcas.

(y 2
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PADUNWIT INDUSTRIAL COMPANY

OFFICE : 6TH FLOOR

YOUR REF : PENPRAPA BLDG.

589, MAHAJAK-YAWARAJ RD..

OUR REF : v BANGKOK - THAILAMD.

DATE

TO

TEL : 222144
CABLE : «IC BANGKOK

Mr. Stevart Irton, Industrisl Extension Engineer
International [Rice Desearch Institute

Cecperative Arrricultural Machinery Project in Thailand
G.P.0. Bax 2L53

Yay 11, 1976
Deer Mr. Burtea:

First, e want to cengratulate and thank tke Thai-IKRI project for
the successful derwnstretien of the 1Nl designed axial flevw rice thresher
at the Pedumrit Isdustrial Ce. rice mill en Saturday, Mey 8, 1976. It was
& privilege to participate in this exciting new developaent in practical
ferm mechanization in Thailand.

Dased en the experiance ef this initial demsmstratiem and eur interest
in succeeding demsnstratiens invelving the thresher, dryer and ether machinery,
as discusged, v have an sdditienal proposal te submit fer IRRI's consideratien.
We bave eatablisiiad the rice mill at Caacheenrsas with a parsemal interest im
centributinz to the ivprevemsnt of Thai rice furmirs and processinz. Its
lecation 1p in tiv midst ef sa important eml sismificant rice grevins area
wvith clese proxiwity to many farmsers, furmser srouns, local enmd resional
govermwrrnt ovuizations, iIndustrisl enterpriscs uxd comsexcial erpanizations,
such as mecainary dealeras. We are prosoutly perotlating with the lorketing
Organir~atisn for Parnwrs (MOF) e tho Thal Ministry ef Agviculture and
Cecperative for the establisbment of a majer sile storars facility to serve
the arca farmcyg. A portien ef our land area will be denated for this
develop=ent.

In view of IRRI's objectives, ths eatablishment of a Thai-IRRI
experimental statien &t the rice nill locatien is prepessd for your consi-
deration. Such a stacion weuld kelp to csrry the IRRI progren to a rural
area end asslst in implewontatien by activities such s ths follawinz:

1. Deconstrations and trainin< in the use of farm machinery
for furamers, gevornment efficials,mavufacturers, dealers
and e¢trey rocounonded persens.

2. Marlircting promotien fer mamufnctiners being assisted by IRRI
in the morufacture of IKRI type designa.

3. Fleld exporimentation, test and evaluatien ef mey prototypes,
wodified designs, for lecal conditiens, etec.
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k. Dotermination ef ferzer's needs, opiniexs, preferences, etc.
in form mechenizatien,

5. Extension of machine gervices, such as threshing and drying,
to farmers thrsush the exporimental gtatien, pessaibly en a
reduced cost cuitsa besis for ecarly introductiom of the
nachkinery.

6. Coordination ef credit to farmmrs threugh the experimsmtel
soatien far the purchase of machineg viz bouks, foundations
or cther intorested erganlzatisas,

T. Data collectisn end anglynin of rice nillinz preductien yields
undor traditienal and xwachanized yrecegsing by veriletdss of
pad(l‘,’c

8. Cooporatiing with tas gaverrwent (tkroush erzsnizatisns guch
63 o7y 5orleultursl extensisa, fosd pterass Muresun, form
casperatives, land referm, ete.) oan the rice reserves as part
ef virld food preductivity ard sterage.

While the Pedwnrit Industriasl Co, rice mill 13 a commorcial establish-
wert, with interest in financially viable opcratisns, we are wetivated te
cocperste witi LI in thls venture heoyand purely ceoxmerciel greunds as
inlicated ebove. VWe de recegnize, houcver, the busloness advantzyss eof
additisnal contucts ard publicity offmsivd by the preposed progrem and are
frank te eckwoled o this to IRRI,

Wo will be gled ta discuss thds prezasal erd ony of 4ts asnrects with
you &nd ethar LI representatives at yeur convenience. Upsna interest,
we will zzzist in tlenlamming for thue cxnorirental statiem and etand ready
t2 allscato land ejacent te 4tha rice nill for this yurprse, FPlzase lot mdknew
if ue con cesperate te the extent detailed absve., In the wesmwhils, ve
gm plgased to continue cetperatien via demenstratiens such as that of Mgy
’ lgr [ ]

After you have reviewed this leticr, we wuld sppreciatc hearine
your coemzsnta, '

Bincerely,
o) fone il

Ittipsn Padunchewit
Pr asldent.

cc! Jehn A, Mevconany
Kernath Stephens
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For the first village, an area of 25 rai was used for each family, 7 rai for
homestead and 18 rai for farm land. For villages 2 thru 4, the distribution

was changed to 4 rai for homestead and 21 rai for farming. Villages 5 thru

8 were further changed to 4 rai for homestead and 16 rai for farming--a reduction
of 5 rai per family. Tt is estimated that the 20 rai area can yield $12,000

per year for the homestead lamily.

Farly experience with a sugarcane crop indicoted a net return of $1,350/rai
against a total cost of development ot approximateiy $1,200/rai. These areas
involve rainfed agriculture. Deep wells have been drilled for villages 1 and 2.
Each village is to have five ponds of approximately 20,000 cubic meter capacity.
Agricultural cooperatives are organized across several villages for obtaining
crop inputs. [Fach village consists of somewhat less than 100 families.

The need for farm mechanization as to specific nature is not yet apparent.
Note than an [RRI batch dryer has already been provided to the Thai-Australia
project. Upon discussion with Mr. Sommataya, he will contact the Thai-IRRI
project when needs are better defined.

DLD also maintains some 17 land development centers for advice to farmers
on soil management, crosion control, cte. Some 2,000 employees are in the
Department. A booklet on the Land Development Department was obtained and will
be maintained in the project file for reference.

Friday, May 21, 1976 visit by Stewart Barton and Ken Stephens to:
National Fconomic and Social Development Board (NESDB)

Agriculture Branch, Economic Project Division
Host: Mr. Pairoj Sarchand, Chief

Preparation of the Fourth Economic Plan is scheduled for completion by
October 1976, An outline of its objectives and strategices was published in
The Nation, shown as reference 33 in Appendix C. 1t calls for "diversification
of agriculture” and "productivity and pricing in the agriculture sector' in
matters pertaining to agriculture especially,  Rural development is to be

emphasized also.

The Agriculture Branch of NESDBE is active on the Water Resources Development
Committec, working direct!ly with the Royal frrigation Department. Some 400
irrigation projects are under way. Tt is estimated that by the end of 1976 there
wilt be (1) 19.6 million rai of land supplicd by main canals, (2) 15 million
rai of "irrigated area,"™ (3) 7 million rai of c¢fficient water supply and (4) 2.5
million rai provided wiater in the dry season, including a drainage system, i.e.,
"totally irvigated.” The above figures are not additive; each is a subset of
the previous,

Larpe projects are the Chao Phya 1 and 11 and Pitsanuloke (Nan River) with
TBRD assistance.  The lTatter is scheduled for completion covering some 900,000
raft.  Where there is a shortage of water, crops are being diversified to reduce
the roquircment for water,



NESDB knows ol no data or organization predicting or studying farm
mechanization in the country. They will be glad to participate and would be
interested in the outcome of any such study.

Mr. Suchinda helped in arranging an appointment with Dr. Somnuk of the
Division of Agricultural Economics rfor Monday, May 24.

Monday, tlay 24, 1976 visit by Ken Stephens to:
Division of Apricultural Economics

Office of the Under=Scercvtary of State, MDCA Tel: 2810685
Host: Dr. sowmnuk Sriplung, Chief

A major project being uadertaken by this division in addition to their
regular activities on agricultural cconomics is as follows.

Thailand Agricultural Sector Analysis, a project of the Ministry of Agricul-
turc of Thailand, has as its overall purpose the development and application
ol scctor analysis models and methods for use in guiding agricultural development
in Thailand at national, regional, and local levels. The program of rescarch
inecludes the construction and application of linear programming models which
permit the comparison ol the potential impact of alternative development policies
and programs. o this way, the model is designed to provide assistance to
administrators and planners both within the longer-term context of the Thailand
five-vear plan and on a shorter-term operations basis.

The major component of the research is the national Linear programming
mode ! based upon 19 agro-cconomic zones. In addition, demand analysis models,
transpor ction and marketing models, and regional development models arce being
constructed.  The demand analysis work will provide fixed-point estimates of
domest ic and cxport demand, and cestimates of price-consumption relationships
tor the conmodities which appear in the interregional competition models.  The
transportation and marketing rescarch consists of developing the transportation
secLlor ol the national model, designing and building transportation models
for miajor commoditices, aud developing processing models.  The regional models are
being developed to provide greater detail on regional problems, resources and
program necads within a national ramework.

e Yhailand apricultural sector analysis project is a cooperative eftort
hetween the Ministry of Agriculture, Towa State University, and USALD/Thailand.
Some seven advisers from lowa State University are assisting the project, with
Dr. Art Stoker, chicl ol party.

At prescent the above medel does not include farm mechanization. A survey

has been conducted to obtain information on farm mechanization, but the results

are not yet available.

Obtained copics of references 48 and 49 of Appendix €. The update for
the latler covering crop year 1673/74 vas expected to be completed at the end

of the month.



Monday, May 24, 1976 visit by Ken Stephens to: .

Agribusiness Management Program
Faculty of Economics and Business Administration
Room 306, Pittayalongkorn Building
Kasetsart University Tel: 5790113, Ex. 353
5791544

Provious visits to this group were made on March 5, April 19 and 30, and
May 4, 1976 to coordinate some continuity of activity for the Thai-IRRI
project in marketing studies, liaison with important organizations and agencies,
cte., and husiness management assistance to manufacturers. Earlier visits were
in the compoay of Stewart Barton and/or Dr. Delanc Welsch. This final meeting
prior to departure from Thailand was devoted to outlining several tasks for
initial consultancy cfforts. Thesc are described at the end of this write-up.

Members of the group, who may carry out proposed activities, are:
Dr. Chamnen Booma
Mr. Jeerakiat Apibunyopos
Mr. Montri Rongtrakultien
liiss Preeyanuch Sangpassori
Mr. Somkit Tugsinavisuitti
Mrs. Sriaroon Resanond
Mr. Yinich Yeerongura

Tasks in addition to these outlined below which may also be considered are:
(1) Study of the profitability per rai ol rice cultivation needed and expected
by the farmer, including cost of supporting a person in a rural village area.
It was obscrved that rice farming had a cost-benefitratio of about 2.09 in
studies conducted in the Philippines. (2) Studies of credit systems in Thailand.
Contacts with Mr. Cheusak Himotongkan, c¢h tef of agricultural credit, Bangkok
Bank, are maintained by the group on other vork and will be useful in this

activity.
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Tasks for Agribusiness Management Group
in consultancy with
Thai-~1RRI Industrial Extension Project
and

Engincering Experiment Station
Georgia lnstitute of Technology

Reference is made to project write-up of April 21, 1976 visit to the
Commercial Credit Corporation (Thailand) Ltd. Assist the Thai-IRRL
project in preparing for the reference survey of dealer networks,
coordinating the survey with CCC, evaluating and reporting results to
Thai-IRRIL,

Cooperate with Thai-IRRL in the preparation of the TRRLI product leaflets
in the Thai language for several of the principal products, such as the
power tiller, axial [low thresher, batch dryer, and others as directed
by Mr. Barton. These will then be printed or otherwise produced in
quantity by Thai-IRR1. Likewise participate in the preparation of price
and operating expense information and associated reproduction in Thai
language.,

Supply these materials to Mr. Hayes of CCC for conduct of the survey. As
necessary assist CCCoin the prepavation of a survey form and/or question-
naire to obtain product prelerence and details of immediate usefulness

to the Thai~IRRT project as outlined in referenced write-up.

Colleet and evaluate results of the survey and prepare report of results
and of task activities for Thai-TRRL.

Task budget expected ceiling: ¥ 10,000.

Survey information and preparce list of places, actual and/or usual dates;
names, organizations and addresses of related contacts, ete. ol national,
regional, and local fairs and public exhibitions for display and promotion
of locally made farm machinery of IRRl-type design.

Task budget cxpected ceiling: ¥ 1,500.

Conditional on aconfirmationof interest ol the Kaset Thai Company and/or
the Anusarn Conpany, assist these companices i» cooperation with the Thai-
IRRT project in & marketing plan for the [RRI-design products produced.
This cto include programs of direct contact with Tarmers and farmer groups,
sales through dealers networks, credit requirements and means ol mecting
these vequirements, ete,
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Task budget expected ceiling (per company): 4 8,000.

Survey information sources and prepare a list of project names, related
organizations, principals involved, addresses, etc. of agriculture-related
projects in Thailand (particularly those having farm machinery requirements
owing to double cropping, intensitication, etc.) receiving outside assistance
via multilateral or bilateral aid. Such projects are seen to have the
structure, finances, and interest in introducing farm machinery of the IRRL
type which can serve to further acquaint farmers and farmer groups with such
machinery.

Task budget cxpected ceiling: ¥ 1,500.

Additional tasks can be delined by Mr. Barton of the Thai-IRRI project,
[RRI-Philippines, Georgia Tech, or the Agribusiness Croup itself as asso-
ciation with the project and general knowledge of the Thai situation may
dictate.

The relatively low travel budget can be stretched considerably by combining
necessary travel with Thai-TRRT personnel on same or separate business to
a gliven arca, manufacturer, etc.

Mr. Barton will oversee tasks, advise on clarification, coordinate scheduling
and reporting, and arrange payment for services rendered. Reports and receipts
of payment should be sent to Georgia Tech.
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APPENDIX C

REFERENCE PUBLICATIONS

"Proposed Program: Driers for Farmers. FY 1976-1985," Corporate Planning
Group, National Grains Authority, Ablaza Bldg. E. Rodriguez SE Avenue,
Quezon City, Philippines.

Fredriksen, E., "Market Research and Product Planning with Massey-Ferguson,"
(presented at) Workshop on "Agricultural Mechanization and Indigenous
Production of Agricultural Machines in the LDC," IRRI, Los Banos, Laguna,
Philippines, May 0-9, 1975,

Estandarte, Roberto M., "Marketing of IRRT Designed Machines and an Overview
of General Marketing Concepts," LRRT Training Course at the IRRI, Los Banos,
Philippines, Tebruary 19, 1976,

Bernas, Luis G., "Profiles of the Agricultural Machinery Manufacturing
Industry--Production and Marketing Strategies: Large Firms," (presented

at) Workshop on "Agricultural Mechanization and Indigenous Production of
Agricultural Machines in the LDC," 1RRI, Los Banos, Laguna, Philippines,

May 6-9, 1975,

Porter, D. N., "The Market for Farm Machinery," Board of Investments Working
Paper for Agricultural Machinery Scctor Survey, Philippines, UNDP/IBRD
Technical Assistance Project, March, 1974.

Porter, D. N., "Survey of Farmers,' Board of Investments Working Paper for
Agricultural Machinery Scctor Survey, Philippines, UNDP/IBRD Technical
Assistance Project, February, 1974,

Chinapant, Ungthip, "Marketing of and Demand for the Domestically Produced
small Farm Tractors in Thailand,” Master's Degree Thesis in Faculty of
Economics, Thammasat University, Thailand, June, 1974.

Chakkaphak, Chak, "Summary Report on Agricultural Mechanization and Develop-
ments in Indigenous Farm Machinery Production in Thailand," Workshop on
"Agricultural Mechanization and Indigenous Production of Agricultural
Machines in the 1L.DC," [RRT, Los Banos, Laguna, Philippines, May 6-9, 1975,

Debriddhi Devakul, M. R., "Status of Agricultural Machinery in Thailand,"
for presentation at the Expert Group Meeting on Agricultural Machinery
[ndustry in beveloping Countries, Vienna, Austria, August 18-22, 1969,

"Experimental and Demonstration Farm for frrigated Agriculture, Kalasin,
Kingdom of Thailand, Project Findings and Recommendations,'" Report prepared
for the Government of Kingdom of Thailand, FAO of the UN, UNDP, THA/70/538,

1975.
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11. "Present Problems and Future Agricultural Mechanization in Thailand,"
Division of Agricultural Engineering, Department of Agriculture, Bangkok,
Thailand.

12.  "The Never-Ending Drama of Rice and Tractor Utilization in Thai Farming,"
The Investor (Thailand), February, 1976.

13. "Thai Two Wheelers Capture Market," The Investor (Thailand), 1975.

14, lLooisc, P., and Weerstra, J. F., "Some Organizational Aspects of the Pro-
duction and Usc oi Farm Implements and Lquipment," Manufacturing Development
Clinjc: Agricultural Machinery, UNIDO, New Delhi, Iadia, October 21-30,
1974,

L5, Dungo, Arsenio E., "A Growth Strategy for Small Farm Machinery Manufacturing,"

Workshop on "Auricultural Mechanization and Indigenous Production of
Agricultural Machines in the LDC," IRRI, Los Banos, Laguna, Philippines,
May 6-9, 1975,

L6. Davis, Parcts and bufr, "Summary Situation Re Thailand Participation in
TRRI Industrial Outreach Program for Small Farm Machinery,' IRRI,
Philippines, 1975,

7. "rhaitband Farm Mechanization and Farm Machinery Market,' Royal Thai

Government, Industrial Finance Corporation of Thailand, United States

Operations Mission to Thailand, A Coordinated Industry Study Project,

1969,

18.  "The Agricuitural Fconomy of Thailand," U.S. Department of Agriculture
Economic Research Service, ERS Foreign 321,

19, "Manufacturing Hand Tools in Thailand,'" AID Bibliography Series: Science
and Technology Noo 1, Small and Medium Industry Development, August, 1974,

20, "Manufacturing Water Pumps in Th.iland," ATD Bibliography Series: Science
and Technology Noo I, Small and Medium Tndustry Development, August, 1974,

21, ONIDO Final Report and Appendices, "The Manufacture of Small Internal
Combustion Engines in Thailand," Berenschot-Boeboom N. V. 517/1/127,
Industrial Finance Corporation of Thailand, September, 1972,

)

ing Countries,”" Monthly Bulletin of Agricultural Economics and Statistics,
Vol. 24, No. 5, May, 1975, pp. 1-9.

22, Abercrombic, K. €., "Agricultural Mechanization and Employment in Develop-

23, Sommapan, Nit, A Paper on the "Outlook of Small Scale Industries and the
Economic and Social Development in Thailand," Workshop on Small Scale
Entreprencurship, AIM, Philippines, January 21-25, 1975,
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24. Sriboonchitta, Songsak, "The Private Cost of Using Tractors versus
Buffaloes: A Case Study of Farmers in Cha Choeng Sao Prc ince," Thammasat
University, Faculty of Economics, February, 1975.

25. King, lFred, "Operations Evaluations Report: Agricultural Credit Programs"
(Background Paper #5), Evaluation of the CB-IBRD Agricultural Credit
Program in the Philippines, Operations Evaluation Department, World Bank,
November 11, 1975, Washington, D. C.

20.  Greene, Brook A., "Rate of Adoption of New Farm Practices in the Central
Pilains, Thailand, A Joint Project of Kasetsart University and Department
of Agricultural Economics, Cornell University, Occasional Paper No. 41,
Department of Agricultural Economics, Cornell University, USAID Prices

Research Project, October, 1970,

27. Jamaluddin, H. H., "A Systems Approach to Industrial Diagnosis of Some
Agricultural Machinery Manufacturers in the Philippines,” Thesis in Graduate
Division, College of Engincering, University of the Philippines, Diliman,
Quezon City, 1970,

28.  Chakkaphak, Chak, "Local Implement Manufacture in Thailand," A Supplementary
Paper ror the UNIDO-IRRI Regional Study and Expert Group Meeting on the
Design and Manufacture of the Wet-Land (Rice) Mechanization, Harvesting
and Threshing Machinery in the Developing Countries of Asia and the Far
Bast Region, Los Banos, Laguna, Philippines, March 12-17, 1973,

29. Ragtrakul, S., and Chakkaphak, C., "Equipment Used in Thailand's Apriculture
and New Developments in Equipment Design for Rice Cultivation," (presented
at) Workshop on Agro-Industrial Development in the Lower Mekong Basin,
Bangkok, Thailand, November 26 to December 18, 1973,

30, Pinthong, C., "Leonomics of Small Tractor Production in Thailand," Master's

5y

Thesis, Thanmasat University, Faculty of Economics, June, 1974,

31. Report of the Workshop en Agro-Industrial Development in the Lower Mekong
Basin, UNESCO L/ONVTT/WRL/MRG/L, 387 (annexes), Bangkok, Thailand, November
25 to December 18, 19773,

3la. "Equipment Used in Thailand's Agriculture and New Developments in Equip-
ment Designed ror Rice Cultivation," Economic and Social Studies Division,
Mekony Seerctariat, MRG/UALD/S58, November 16, 1973,

31b. "Manutacture of Apricultural Machinery and Equipment in Thailand," Lcono-
mic and Socinl Studices Division, Mckong Sccretarviat, MKG/WAID/27, October
27, 1973,

3lc. "Classification of Agricaltural Equipment and Machinery:  The Supply and

Demand Position in the ECAFE Rogion," Economic and Social Studies Division,
Mekong Sccrctariat, MKG/WAID/cS, October 22, 1973,
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1975, '
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(paper No. 75-06 AE).
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Consumption Data 1947-1970," Thammasat University, Faculty of Economics
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Characteristics of the Chiang Mai Valley, 1972-73, Agricultural Economics
Report No. 5, Faculty of Agriculture, Chiang Mai University, Jaanuary, 1975.

Regional Network for Agricultural Machinery (Proposed Project), UNDP/ESCAP/
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