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During the 1981-82 year progress has been made in the three
countries in which we have been involved: The Pnilippires, Indonesia,
and Thailand. New equipment, etpecially the reaper, small power tiller,
and the rolling injection planter have been introduced. A number of new
cooperators have been added.

The Strategy Statement for India has been approved by USAID in
Washington, D.C. and by the Indian Council of Agricultural Research
(ICAR). A project engineer has been appointed by the ICAR. IRRI is
in the process of recruiting an erginzer for the project.

As in the rest of the world, the economies of the Southeast Asian
countries are in a depressed state and, in general, the farm equipment
industry in these countries are affected. However, as indicated in
the statistics of the country raports, the production of IRRI machines
has been increasing. The implication is that the small privately-owned
machine shops are expanding their production and able to fabricate
equipment for the small rice farmer in his locale at a price the
farmer can afford,

Headquarters Activities

Staffing

During 1982, Bart Duff, who was on study leave, returned to the
department. Dr. Amir Khan, who had been stationed in Pakistan as project
leader of the IRRI-Pakistan program, returned to Los Bailos on September 1,
1982 to take responsibility for the development of fertilizer placement
machinery. Mr. Marvin Nafziger returned to the United States on November 5,
1982. Mr, Henke departed for Sri Lanka to be part of a program supported
by the German Government. Or. B. .. Cochran, Visiting Scientist, returned
to the U.S. on July 1, 1982; and Or. J. Lingard, Visiting Scientist,
returned to England on January 1, 1982. The staffirg of the department
presently is:

Dr. C. W. Bockhop, Head of Department, in charge of Design, and
Project Leader of Industrial Extension.

Mr. M. Ariyoshi, Agricultural Engineer in charge of Test and
Evaluation,
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Mr. Bart Duff, Associate Agricultural Economist in charge of
Economics Section.

Dr. John Wicks, Associate Agricultural Economist (appointment
until April 30, 1983).

Dr. Amir Khan, Agricultural Engineer, Consultant for development
of equipment for deep placement of fertilizer.

In addition to the staff changes indicated above, the Senior
Staff in Agricultural Engineering were involved in the recruitment
of Industrial Extension personnel for Egypt and Burma. Mr. Marvin
Parker was appointed to the Egypt project effective October 1, 1982;
and Mr. Malcolm Hammond, to the Burma project, effective as soon as
funding is approved by the Canadian government.

Training

The department has two post-doctoral fellows in residence: Dr.
Banshi D. Shukla, (appointed July 1, 1982) from India, has major
responsibility in Rice Drying. Dr. Jeon Yong loon, (appointed June 5,
1982) from Kerea, has major responsibility in Rice Drying.

The departmental Senior Staff are/have been supervising the
graduate programs of the following scholars:

Mr. T. R. Sharma, India, graduated from Asian Institute of Tech-
nology in February, 1982. Major subject: transplanter. Advisor:
C. W. Bockhop.

Mr. Felipe Santos, Philippines, UPLB; major subject -- fertilizer
placement. Adviser: C. W. Bockhop.

Mr. U Mya Thein, Burma, UPLB; major subject -- seedling preparation
for transplanters. Advisor: C. W. Bockhop.

Mr. Mozzamil Haq, Bangladesh, UPLB; advisor: C. W. Bockhop.
Miss Blanquita Reyes, Philippines, UPLB; adviser: Bart Duff.

Mr. Eulito Bautista, Philippines, UPLB; major subject -- fertilizer
metering. Adviser: C. W. Bockhop.

Mr. Yusuf Maamun, Indonesia, UPLB; adviser: Bart Duff.
Mr. Yusuf Saefuddin, Indonesia, UPLB; adviser: Bart Duff.
Mr. Guy Sharrock, Great Britain; adviser: John Wicks,

Mr. Dermot Shields, Great Britain; adviser: John Wicks.
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Thure were two Agricultural Engineering courses held the past
year at headquarters; and one each in Indonesia and Thailand in the
native language. In addition there were three workshops and a
training course held in the Philippine Qutreach Progra., The two-
week Agricultural Engineering course was held December 6-17, 1981
and June 7-18, 1982. Attendance for the two courses was as follows:

Country December 7-18, 1981 June 7-18, 1982
5

Philippinec 1
Burma

India

Indonesia

Sri Lanka

Thailand

Total 15 13

N=MNO

lws—amr\:

A copy of the program for the 2-week course is attached as
Appendix A.

During a meeting of Industrial Extension engineers, November 2-5,
1982, in Los Bafios, the training of ministry people by secondment to
industry was discussed. All senior staff were of the opinion that the
industrial companies could not yet provide the training needed by
ministry people.

The training of engineers from industry at IRRI headquarters was
also discussed. Presently, IRRI has been training extension engineers
from Bangladesh and Korea. The engineers have been at IRRI for the
3 month period ending December 17, 1982. Their training was funded
by the Bangladesh Rice Research Institute and by the Regional Netiwork
for Agricultural Machinery. This initial program has been experimental
and we are not satisfied with results, The Industrial Extension group
felt we should not utilize funds for this type of training until a
better program is established. The principal reason for our dissatis-
faction is that the department is not organized or equipped to provide
a 3-month organized training program. We will study the results of
the program for the last group and may develop a suitable 3-month
course for 1983 and 1984.

Design and Development

The selection of machines that need improvement or development
is based upon priorities established by a "Project Review Committee,"
and based upnn priorities presented by Industrial Extension Engineers
in the Outreach Program. The work for the past year in order of
priority was:

1. The Reaper

The reaper is an adaptation of a design from China modified to
fit the IRRI power tillers and improved to accommodate conditions in
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the Philippines. A 1 meter and a 1.6 meter models were developed.

Prototype units have been sent to Indonesia, Thailand, India,
Pakistan, and Egypt. Indonesia and Thailand are testing it for local
cc:ditions and introducing it to their manufacturers. The Pakistan
project personnel tested the 1 meter model and designed a 2.2 meter
unit for a 4-wheel tractor which has now been introduced to manufac-
turers. India has received a unit and is testing it under local
conditions. The Philippines group introduced the reaper to manufac-
turers in a workshop in February 1982.

2. PT-5 Power Tiller

With the introduction of the 1 meter reaper, a 3 HP Power Tiller
(PT-5) was introduced. The combination of the tiller and reaper
provided a lightweight unit for the soft wet conditions found in many
countries such as the Philippines.

3. Fertilizer Placement Machines

The development of fertilizer placement machines received top
priority the latter part of 1981 and during 1982. This work will
continue through 1983 since the problems in developing low-cost but
effective machines are formidable. Several models have been developed
to deep-place prilled urea, forestry grade urea, and urea supergranules.
C. W. Bockhon and B, J. Cochran participated in a conference in Fuchou,
China in April and May 1982, where fertilizer placement research was
discussed and where we were able to study the machines the Chinese
have developed.

4. Crop Drying

It is believed by many that the quality of rice could be improved
if the farmers had improved facilities for drying their paddy. Drying
has number 2 priority in 1983. Two approaches are being followed:

a. Dr. Stickney, Dr. Shukla and I. Manalili have developed a
heated floor dryer. This unit, utilizing rice hulls for
fuel, is undergoing tests at the PPC farms in Mindanao.
Dr. Shukla has responsibility for the test and development
of the wunit,

b. A warehouse type dryer has been developed by Dr. Jeon utilizing
a rice husk furnace and a vortex wind machine to move the air.
This unit will not require any external power and can be used
to dry other crops as well as rice.

5. Rotary Injection Planter

This original design came from the International Institute of
Tropical Agriculture. The planter was originally designed for minimum
tillage conditions where considerable trash lies on the surface of the
seedbed; however, it appears to have usefulness in prepares seedbeds.
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Prototypes have been sent to Burma, Thailand and Indonesia for further
testing.

6. The "Buffalo Plow" improved in Thailand was fabricated and
tested at Los Bafios. Plans for the unit were distributed to Indonesia.

7. The TH6 thresher is being modified to provide an improved
version to new cooperators. A fabricator in the Philippines has -.
developed an improved version and his unit is the model we are trying
to emulate. Testing on the modified TH6 will continue into the first
6 months of 1983.

8. Since there is considerable interest in direct seeding, the
department is initiating studies of direct seeders for wetland condi-
tions.

9. V. R. Reddy from Indonesia proposed a 2 stage axial flow pump
be developed. The department ‘is designing a 2-stage unit and tests will
be conducted by M. Aban.

Finance

A summary of expenditures: for the project is included as Appendix
B. To date the project has consumed 67% of the planned budget. Forty-
three percent more than planned was spent in Indonesia while at all
other locations expenditures were less than anticipated. However, very
little has been spent in India since the project personnel have not
yet been appointed.

Industrial Extension Meeting

A meeting of all Industrial Extension staff was held in Los Bafios
November 2-5, 1982. The meeting provided opportunity to discuss problems
in the field and to exchange information between engineers at headquarters
and outreach personnel. The meeting gave us opportunity to adjust our
priorities in research being conducted at Los Baflos. We plan to have a
similar meeting in November, 1983 in conjunction with the "Technology
for the People" Fair to be held in Manila November 21-27, 1983 (IRRI
will have a display at the Fair).

Studies

The outreach group in Indonesia has been cooperating with USA1D/
Indonesia in a project in Sulawesi called the Luwu Mechanization project.
A progress report of the work to date is included as Appendix C.

We are obtaining some cxcellent data. Presently all two-wheel
tractors are still performing well and the operators wish .o retain
and purchase the power tiller.. It is expected that power tillers
and associated equipment will be faoricated locally.



Other Activities

In addition to the supervision of the Industrial Extension Qutreach
program, and the administration of the Agricultural Engineering Department,
C. W. Bockhop was a member of the Technical Advisory Committee of the
Regional Network for Agricultural Machinery which met in Japan October 13-19,
1982; and also Chairman of the Ccordinating Committee for a meeting of the
"Advisory Committee for Science and Technology for Development" sponsored
by the UN Center for Science and Technology which met at IRRI December 13-16,
1982,

Philippine Outreach Program

The program in the Philippines is progressing well as planned. The
institutional relationships are developing well and the technical capabi-
1ities of the Ministry personnel are improving. The progress made in
the institutional development can be attributed in a large measure, to
the excellent support from the Deputy Minister of Agriculture. He has
accepted the chairmanship of the Advisory Committee and takes an active
interest in the project.

Dr. Stickney has presented a need for some equipment for the shop
of the Agricultural Engineering Division. These are to be purchased
by the Ministry if funds are available at the end of the year.

The Ministry of Agriculture's engineers have all received training
at IRRI. During the next two years, the project engineers will be
given more responsibility for the field activities and contact with
the small industries.

There has been a marked increase in interest from manufacturers
in becoming IRRI cooperators. This was prompted, we believe, by the
introduction of the IRRI reaper. The reaper was introduced through an
organized training program attended by 56 manufacturers. Two training
courses were held; one in February, 1982, the second in August. It is
estimated that about 150 units were fabricated in 1982,

A workshop was held in July to introduce and establish field trials
for the rotary injection planter. The planter, developed at the Inter-
national Institute of Tropical Agriculture, has drawn considerable
interest from other research people in the Philippines.

Two workshops wer- held to identify priorities and formulate
res2arch and development activities for the Philippines. A workshop on
Small Farm Equipment FAD was held on December 3-4, 1981; and a workshop
on Small Farm Equipment on June 2-3, 1982.

Although the economy in the Philippines is presently in a depressed
state, it is noted that the fabrication of IRRI designed machines in
1981 was higher than in previous years. This confirms the fact that
for the "small-farm" sector, the small shops are able to fabricate the
needed equipment at a cost farmers can afford.
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A detailed report for the Philippincs is attached as Appendix D.

Indonesia Qutreach Program

The project is operating in West Sumatra, South Sulawesi, South
Kalimantan, and West Java. In addition, the project engineer and
Director, V. R. Reddy, is providing leadership for a special project
in the Luwu District of South Sulawesi. The project in Luwu is
receiving funds from USAID/Jakarta. A project report of the Luwu
activity is included as Appendix C.

The informativn from the Luwu project has provided evidence of
the value of the small locally fabricated.equipment. The farmers
are very impressed with the small tractors and more than 50 farmers
are interested in purchasing the equipment.

Demonstrations and extension contacts have been made in the South
Kalimantan province but progress has been slow. The area is generally
a "backward" community and they have not had sufficient guidance from
the local center.

Lift irrigation, paddy drying, and threshing have been priority
activities in West Java. The government is providing credit for 25
pump sets and the results are being monitored by project staff. Drying
of paddy with the IRRI designed dryer has resulted in lowering of the
quality of the rice. Further testing and training is needed.

A training program in the Indonesian language was conducted in
Jakarta and training programs for operators nave been held in the
provinces.

With the exception of axial flow pumps, the fabrication of IRRI
designed equipment has increased since 1979.

A counterpart engincer is now appointed to the project and 1t 1s
hoped that he will take ¢ more active role in the project.

A detailed report of the Indonesia project is enclosed as
Appendix E.

Thailand Qutreach Program

The project in Thailand has introduced several new machines which
should be rapidly adopted by manufacturers if the economic situation
is favorable.

A buffalo plow was redesigned and improved; and blueprints and
prototype models have been given to manufacturers. The acceptance has
been slow because farmers cannot comprehend the benefits of the improved
plow. An extensive demonstration program is needed, Where the plow has
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been demorstrated, it has been accepted by the farmers and produced in
numhers; ¢'though the numbers have been small. The improved plow was
introduced into a northern remote area. See report in Appendix F.

During the past year, two manufacturers began fabricating the
improved buffalo plow; and seven, the axial flow thresher for the
first time.

The paddy seeder, IRR] inclined plate planter, cyclone-type
seeder, and the IRRI reaper, and the 3 HP power tiller were introduced.
These machines will be promoted during the coming year. Because of
considerable interest shown in a reaper imported from China (but too
expensive) it is believed that the IRRI reaper will have good acceptance.

The project is trying to redesign the transplanter so that the
traditional root-washed seedlings can be utilized. This constraint
to the use of the transplanter is one that appears in many countries.

The farmer in Thailand is accustomed to riding behind a tractor
and objects to walking behind a power tiller. The project engineers
are designing a riding seat for the IRRI power tiller which will be
tested during the coming year,

The agricultural economy is presently depressed in Thailand and
this has resulted in a decrease in sales of farm equipment. A drought
also hit the northeastern region and this may further depress sales.

The project is not adequately staffed by the Thai government at
the present time. There needs to be additional commitment by the
Thai government for the work to progress in the future.

The project will be thoroughly reviewed in February, 1983.to
determine future direction of the work in Thailand.

An important part of the activity has been the translation of
ASAE standards (American Society of Agricultural Engineers standards)
into the Thai language. The manufacturers are at a stage where it is
important that they follow some standards in their manutacturing., The
use of standards will reduce their costs and facilitate interchange-
ability of parts and implements. Standards for auger flights, V-belts,
and tractor and implement hitches have been translated.

A detailed report for Thailand is in Appendix G,

India Qutreach Program

The Strategy Statement for India was approved by the Indian Counci)
of Agricultural Research on 28 January, 1982; and, by USAID/Washington
on 19 March, 1982,

The Director of the Central Institute of Agricultural Engincering,
Dr. T. P. Ojha, who is also Dircctor of the CIAR-IRRI project has
recruited Mr. P, Datt, presently with the Centra) Rice Research
Institute at Cuttack as project engincer,
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IRRI has submitted a nomination to ICAR, India, for the IRRI
consultant to the project but the approval has not yet been received.
A reaper and power tiller have been sent to Tamil Nadu

Unijversity for testing and demonstration and a transplanter will
be sent to them soon.

Burma Outreach Program

Although USAID does not provide funds for the program in Burma,
two reports are included for information: "IRRI Designed Small-Scale
Agricultural Machines in Burma" and "Experience in Burma with the
IRRI-designed Manually Operated Rice Transplanter." Both are included
in Appendix H.















AID 4G2-CA-1707
Staterent of Expenditures 5 Cormitments
For the Two Years Inding August 31, 1982
(in US &)
Cczmitmen:ts
up o Expenditures & Approved
Expenditures  Auoust 31, 1982 Cermmitments Budget* Balance
Salaries § Wages $403,473.63 $ 30,611.28 §434,084.91 $524,430.00 $30,345.09
Overhez 52,626.17 11,181.32 63,810.49 76,425.00 12,609.51
Frinmge Zenefizs & Allowances 213,952.02 16,986,39 230,938.41 407,460.00 176,521.59
Travel 5 Transportaticn 113,196.42 9,835.77 123,032.19 203,770.00 80,737.81
Eguirzent, Materials & Supplies 107 ,891.17 9,086.02 116,977.19 176,000.00 59,022.81
Trainiag 34,352.36 100.00 34,452, 36 60,930.00 26,477.64
Studles - - - 46,000.00 46,000.00
Workshop - - _ - - -
$322,4354.11 v 11.800.78  31,003,235.33 $1,435,010.00 9431,714-45

*Toral approved budger for the period September 1, 1980
To August 31, 1982,
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AID 492-CA-1707 ( Philippine Headquarters)

Salaries & Wages
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workshop

Staterment of Expenditures & Commitments

As of August 31, 1982

Total
Expenditures & Approved

gxpenditures Commitments Commitments Budget* Balance
$295,369.32 $ 21,937.46 $317,306.78  $360,030.00 § 42,723.22
39,671.46 6,972.64 46,644.10 52,900 6,255.90
196,427.05 /" 32,865.34 209,292.39 339,240.00 129,947.61
16,161.25 4,086.28 20,247.53 49,930.00 29,682.47
951.65 304.18 1,255.83 38,000.00 36,744.17
21,950.01 - 21,950.01 12,000.00 ( 9,950.01)

- - - 10,000.00 10,000.00
$570,530.74  §.46,165.90  §616,696.64  $862,100.00  §243,403.36

% For the period September 1, 1980 to August 31, 1982.
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AID 492-CA-1707
Philippine Headquarters
Schedule of Expenditures

Schedule 1 = Salaries & Wages

a)

b)

Senior Staff

September, 1980
September, 1981

Local Staff

September, 1980
September, -1980

August, 1981
July, 1982

August, 1981
August, 1982

May, 1982 (Sr. Staff)
June, 1982 (Support Staff)

Schedule 2 - Overhead
September, 1980 - August, 1981
September, 1981 -
Schedule 3 - Fringe Benefits "and Allowances
a) Senior Staff

Post differential, housing and utllities

allowances
September, 1980 - August, 1981
September, 1981 - August, 1982

11E Perquisite
September, 1980 - August, 1981
Septesher, 1981

Educationat allowance
September, 1980 - August, 1981
September, 1981

Educational Travel
Septenber, 1980 - August, 1981
September, 1981 - June, 1982

Insurance, miscellaneous
September, 1980 - August, 1931
Septesber, 1981 - August, 1932

b) Local Staff

September, 1980
Septenber, 1981

Aupust, 1931
Aupust, 1982

$126,485.16
150,343.54

3,283.19
15,257.43

§295,369.3

f=3 2=~ g3 F

$ 19,075.95

$ 39,693.59
52,159.21

33,720.83
36,559.74

6,246.07
7,062.98

4,638.00
7,872.00

486.89
200..96

$188,680.27

$ 959.4)
_6,787.35
9. 7,746.78
il?Qzﬁ?7L92

-
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Schedule 4 - Travel and Transportation

a) Local Travel expenses

September, 1980 - August, 1981 $ 19.80
September, 1981 - July, 1982 2,446.42

$ 2,466.22

b) International Travel

Indonesia Feb. 8-13, 1981 ]

India Feb. 22 ~ March 6, 1981 ] $ 2,986.90
Indonesia May 16-24, 1981 1,478.25
US & India June 21 - August 12, 1982 2,482.37
Indonesia October 4-7, 1981 1,029.19
India February 1-17, 1982 1,717.30

§ 9,694.01

c) 1982 Home leave
Airtickets and per diem $ 4,001.02

Schedule 5 - Equipment, Materials & Supplies

a) OIS charges for printing and photography $ 222,30
b) Supplies issued by IRRI Supply Room
May 21, 1981 - August 20, 1982 539.47
¢) Various purchase orders
PO 107280 - hardwares 114,00
106445 - {ilm processing 8.49
107733 - film processing 3.40
0491 - uniforms 20.98
04935 - spare parts 39.26
Key duplication 3.75


http:4,001.02
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Schedule 6 ~ Tralning

a)

b)

c)

d)

Two-week Training Course
(July 6-17, 1981)

Travel expenses

FHS charges for dinner, cocktaills,
snacks

Training charges

Miscellancous (photos)

Two-week Training Course
(December 7-18, 1981

Travel expenses
Training charges
015 charges for printing

Training Charges for Ceorgina Bordado
December 7, 1981 to December 6, 1982

Two-week Training Course
(June 7-18, 1982)

Travel expenses

Training charges fer 5 Filipino
participants

0IS charges for printing

Medical examination - Ferdinand Caylao

10 kg. excess baggage for workshop
materials to Cuayaquil

$ 613.05

311.55
5,800.00
32.21

$ 6,756.81

$ 635.23
3,625.00
140.33

s 4]400'56

$ 8,700.00

$ 20.19

1,812.50
23.87
25.88

210.20

$ 2,092.64

$.21,250.0L
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AID 492-CA-1707

Philippine Headquarters
Schedule of Commitments

Schedule 1 - Salarics $ Wages

Senior Stuff - August, 1982

Schedule 2 - Overheand

May to August, 1982

Schedule 3'= Frinpe Benefits & Allowances

Senior Stafl

Hounlnp allowances
11E Perquisite
Minccellancous

Educational Travel

Schedule 4 - Travel & Transportation

a) Local Travel - August, 1982

b) Attundance to ASAE Hcctlng

Schedule 5 - qu}n@yﬂp1wﬂq£9;13}5~§~§gppljgg

PO 00541 Solar Applicator in Agriculture
00540  Psychrometries
00539  Fanm Machinery - India
00938  TCR pressure regulated cum
tripper mechanionm
0155 I8 type element
Miscellancous - August, 1982

$.21,937.46
$..62372.64
5 812.50
6,192.84
400.00
5,460.00
$.12,865.34
$ 307.47
31,778.81

§__4,086.28

Kiéﬂl—'ul-ﬂ

$ 25.00
18.00
30,00

60.00

21.18
150.00

e e o i e

5.... 20018

e e


http:j21�937.46

AID 492-CA-1707 (Philippine Outreach)
Staremert of Expenditures & Comnitments
As of August 31, 1982

Total
Expenditures & Approved

Expenditures Cocoitments Commitments Budget* Balance
Salaries & Wages $ 38,714.38 $ 2,558.82 $ 41,273.20 § 65,800.00 § 24,525.80
Gvechesd 5,257.58 769.58 6,067.10 9,7C0.C0 3,632.84
Fringe Zenefits & Allowance 11,669.49 - 11,669.49 27,920.00 16,250.51
Travel & Transportation 43,846.50 1,343.49 45,189.99 64,280.uv 19,090.01
Tquip-ent, Materials & Supplies 23,753.73 821.84 24,575.57 30,000.00 5,424.43
Training - - - 14,000.00 14,000.00
Studies - T - - 8,000.00 8,000.00

$123,281.68  §_.5,493.73  §128,775.41 §$219,700.00 §.30,92%:22

* For the period September 1, 1980 to August 31, 1982,
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AID 492-CA-1707
Philippine Outreach
Schedule of Commitments

1 -~ Salaries & Wages

Schedule

Honoraria to BPI Personnel & members of
Advisory Committee
July & August, 1982

2 - Overhead

Schedule

Jume to August, 1982

3 - Travel & Transportation

Schedule

Local Travel

July and August, 1982

4 - Equipment, Materials & Supplies

Office supplies (BPI) for July & Augusc, 1982
PO 00508 - Techniques b Tools
06324 - Filiny cablnet

Miscellancouy

$..1a342:42

$  537.84
30.00
104.00
150.00

821.84

YL R



Salaries & Wages

* For the period September 1, 1980 to August 31, 1982.

AID 4G2-CA-1707 (Thailand)

As of August 31, 1982

Statexent of Expenditures § Coxnmitments

Total
Expenditures & Approved

Expenditures Commitzents Cocmitments Budget* Balance
$ 31.072.08 $ 3,353.00 § 34,425.08 § 35,760.00 § 1,334.92
3,390.59 1,669.50 5,060.49 4,900.00 ( 160.49)
1,418.53 ’3,901.05 5,319.58 15,280.00 9,960.42
16,844.31 1,206.00 18,056.31 20,450.00 2,399.69
17,112.44 1,960.00 19,072.44 17,000.00 ( 2,072.44)
2,700.08 - 2,700.08 8,830.00 6,129.92
- - - 8,000.00 8,000.00
2.12,238:43  212,089.55  2.84,627.38 3110,220.00  3.25,332.02

5O
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AID 492-CA-1707
Thailand
Schedule of Comnmitments

] - Salaries & Wages

Schedule

Local Staff - July & August, 1982

2 = Overhead

Schedule

April to August, 1982

3 - Fringe Benefits and Allowances

Medical Benefits Plan

RSP

4 - Travel & Transportation

acheduie

Schedule

Local Travel = July & August, 1982

- Equlpmgggﬁwﬂqgerlala & Supplies

Share in Bangkok Office expenses
July & August, 1982 .

Office & field supplies = July & August, 1987

$.a22322:00

$..02862:30

$ 456,05

3,445.00

$..2a201.03

$..02200.00

$ 1,060.00
900.00

$..11260,90
l
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Salaries & wWages

ey %
Cverhesd

Studles

* For the period Septexzber 1,

AID 49.~CA-1707

{Iadonesia)

Statezent of Expenditures & Cozmitments

As of August 31, 1982
Total
Expenditures & Approved
Expenditures Coomitzents Commitments Budget* Balance
$ 38,317.85 $ 2,762.00 $ 41,079.85 $ 26,920.00 ($ 12,159.85)
4,269.14 1,769.60 6,038.74 3,940.00 ( 2,098.74)
4,436.95 220,00 4,656.95 12,360.00 7,703.05
36,344.,36 3,200.00 39,544.36 25,370.00 { 14,174.36)
€4,814.02 6,000.00 70,814,022 27,000.00 ( 43,814.02)
6,210.27 - 6,210.27 10,100.00 3,889.73
- - = 10,000.00 10,000.00
$154,392,59  $.13,951.60  §168,304.13 3117,650.00 (3.50,634.13)

1960 to August 31, 1982.

e



29

AID 492-CA-1707
Indonesia
Schedule of Expenditures

Schedule 1 - Salaries & Wages

a) Local Staff

September, 1980
September, 1981

August, 1981
June, 1982

b) DITPROD Personnel

September, 1980
September, 1981

August, 1981
June 19, 1982

Schedule 2 - Overhead

September, 1980
September, 1981

August, 1981
January, 1982

Schedule 3 - Fringe Benefits and Allowvances

a) Local Staff

Septesber, 1980 - iugust, 1981
September, 1981 -

7
$ 6,967..90
»9

71.04
13,938.94

——— -

6
6
3

$ 12,922.66
11,456.25

§ 24,378.91

$.38,317.83

w
-—
- =

N O
o >
s
-
o>

rCN
o
ftome
e

§ 2,345.79
_2,091.16

§-"10’(136-95

Bt P OEF e RBP4
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http:6,967.90

Schedule 4 - Travel & Transportation

a)

b)

c)

d)

e)
f)

Schedule 5 -

Local Travel

September, 1980 - August, 1981
September, 1981 - June 3, 19952

Repair and maintenance of vehicle

September, 1980 - August, 1981
Septqmbcr. 1981 -

Trips to Los Baiios

April 26 - May 5, 1981
September 13-20, 1981

1981 Home leave
Mrs. Reddy and Madhu
Trip to US

Others (Visa fees, registration and
insurance of vehicle, others)

Equipment, Materials and Suppllies

a)

b)

c)

Office rent, supplies and other expenses

September, 1980 - August, 1981
September, 1981

Machines, raw materials and shop supplies

September, 1980 - August, 1981
September, 1981
Chargeable to Luwu Project

Subscriptions, books, publications

September, 1980 - Aupust, 1981
September, 1981

$ 10,538.95
14,525.00

§ 25,063.95

$ 154.36

1,772.22
$ 1,926.58
$ 1,361.95

1,243.03
$ 2,604.98
$ 2,080.00
$ 3,703.85
$ _965.00
§.36,344.36
S 8,967.76
_10,423.19

$.19,390.95

$ 24,817.30

17,412.26
(17,351.16)
$ 24,878.40

————

$ 680.77
829.22

$_1,509.99

- rmn——
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d) Shipping and delivery charges for
various machines

e) Others

Stopwatches and thermometers

1 Movie projector with sound

1 Knox screen

2 units 4 drawer filing cabinet

1 hand tachometer '

Repair of clectrical system of DITPROD
Building

Repair of 5 room - airconditioners

1 unit Pedding Haus cutting machine

1 drilling machine :

1 electrical hand grinder

l writing table

l rack

1 book shelf

1 tachometer

Miscellancous

Schedule 6 - Training

a) Two-week Training Course
(July 6-17, 1982)

Tabran Lando

Koes Sulistiadji

- Pre & Post departure allowance

- Alrtickers

- Board and lodging for Koes
June 1-27, 1982

- Training charges for Koes
May 10, 1981 - June 26, 1981

b) Two-week Training Coursce
Post departure allowance of Hartono

¢) Two-week Training Course
(June 7-18, 1947)
Zafdir Sald
Atmad Deny Suan
= Departure allovance
- Driving uservices
- Alrtickets
- Trafininp charpes

d) Local training expenses

$6,009.74

$ 96.00
1,520.70
173.57
191.08
67.68

792.86
595.24
1,746.03
595.24
139.88
164.06
198.44
350.00
84.20
6,309.96

$ 13,024.94

2.04,814.02

SEE

$ 200.00
1,550.30
278.91
1,135.90

$ 3,165.11
s __.50.00
$ ’ 200 L] 00
' 12.29
1,216.07
725.00

§ 2.153.36

e

§$  b4al.80
§§,Q)?l0o27

. .-
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Schedule

AID 492-CA-1707
Indonesia
Schedule of Commitments

1 - Salaries & Wages

Schedule

Local Staff - July & August, 1982

Honoraria of DITPROD Personnel
June 19 - August 31, 1982

2 - Overhead

Schedule

July & August, 1982

3 - Frinpe Benefits & Allowances

Schedule

Local Staff - July & August, 1982

4 - Travel & Transportation

Schedule

Local Travel - July & August, 1982

5 - Equipment, Materials & Supplies

Local Purchases - July & August, 1982

$ 1,262.00


http:2,Z762.00
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AID 492-CA-1707
India
Schedule of Expenditures

Schedule 1 - Equipment, Materials & Supplies

PO 04050 - 1 unit IRRI designed reaper $ 1,202.238
04544 - Lumber for crating ' 56.95
$..1232:33

Schedule 2 - Training

Two-weck Training Course
(June 1-18, 1982) ctary

Maniam Ranagasawmy
Karunanithi Rajamaniakam

-  Post departure allowance ] 100.00
- Training charges 725.00
- Afrtickets 2,667.00
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AID 492-CA-1707
India
Schedule of Commitments

Schedule 1| ~ Training

Pre departure allowance for:
Karunanithi Rajamanickam

Manlam Rangasamy



Revised November 1982

PROGRESS REPORT

LUWU MECHANIZATION SUBPROJECT*

The Luwu project is located in Sulawesi, one of the four largest
Islands comprising the Indonesian archipelago, The area Is currently the
target for intensive integrated development activity including infrastruc=-
ture and Institutional development and technological transfer and adaptation.

A small farm mechanization subproject has been undertaken as a component
of this comprehensive program to increase and improve the agricultural poten-
tial of the areca. While there 1is some diversity in cropping patterns, low-
land rice is the most important single crop. In contrast to Java, land is
abundant on Sulawesi and supports a lower population density. The stock of
animal power is also limited. To permit crop intensification and more
efficient use of avallable water water supplies, supplemental power for tillage
I'n the form ¢ * small machinery has been .lntroduced. Small Japanese '12
horsepower (hp), 4-wheel drive '"mini" tractors were first Introduced to the
area in 1977. While coverage has been constrained by the limited number of
machines available, theve has been interest  in expanding their availability
and utilization, Since 1980, there have been three factors which have mitigated
against further proliferation in the number of imported machines. First, the
initial investment cost far tractors has increased 30 to 40% during the

period, which clearly puts them out of reach of most farmers without access to

* A joint project of the Directorate of Food Crops, Government of
Indonesia and the Industrial [xtension Section of the Agricultural Engincering
Department of the Ioternational Rice Rescarch Institute, Funding support for
the project has been provided by USAID/Jakarta under subproject agreement No.
hg7-0244,
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A substantlal reduction is evident In the land preparation activities~-
plowing, harrowing, levelling and puddling., The large difference iIn

labor required for transplanting is not explainable with the data
currently available., There is no notable difference between total labor
use by either traditional or tractor hiring farmers, although those
contracting for custom service employ a higher proportion of hired labor
than other categories., The 2-wheel tractor group used somewhat less total
labor than either the traditional or the tractor hiring group,

Among the three groups, the tractor hiring farmers had the highest
percentage of hired labor (73%). Four-wheel tractor owners had the
lowest percentage hired labor. Plowing and harrowing operations are both
performed by the farmer and his family (Table 10). Levelling and puddling
operations, however, which are gencerally done using craft animals do emplo
hired labor. Hired labor was utilized for transplanting for all farm
categorics,

in Table 11 power inputs are segmented by source into 3 major
categories: (1) land preparation, (2) transplanting and plant care, and
(3) harvesting and other post-harvest operations., Tasks involving animal
and tractor power are scedbed preparatior, plowing, harrowing, levelling
and puddling. Only one respondent reported transporting paddy from the

field.

'The finding that the harvesting, threshling, cleaning opecrations
utifize entirely hired labor may have some implications for mechaniza-
tion of these activities in the future,



_9_

Sources of power inputs, Table 11 also shows the source of power

for land preparation and other farm activities. Both the 2- and Li-wheel
tractor owning farms had relatively lower manpower requirement/ha for
land preparation than the other 2 farm categories, Four-wheel tractor
owning farms completed land preparation activities using 34 man-hours,
10 animal-hours and 16 tractor-hours/ha. Two-wheel tractor owners used
92 man-hours, 1h animal hours and 48 tractor hours/ha for the same
operations. Traditional farms had the highest man and anima) hours/ha
for similar operations, followed by tractor hiring farms. The total
man-power inputs needed to complete all farm operations did not differ
appreciably for the traditional farm, 2-wheel tractor owning farms and
the tractor hiring farms. Four-wheel tractor farms had the lowest total
manpower requirements,

Trnctqy”ylilligtion. Two= and four-whee! tractor utilization for

the wet season are summarized in Figs. 1 and 2. Both tractor types

were used predominantly for custom work, The average arca serviced by

cach of the six 2-wheel tractors was 23.4 hectares during the 1981-%2
. ,

wet scason, Twenty one hectares were custom services and the remaining

2.4 hectares were on their own farms. Similarly, the seven l-wheel

tractors contracted an average of 1h hectares and prepared 2.4 hectares

on their own farme for o total of 16,4 hectares for the same secason,

llnis fiqure represents the entire arca cultivated and includes,
plowing, harcowing, puddling and levelling operations, 1t Is not
directly comparable with the area covered by 4-wheel tractors which
normally utilize a rotary tiller and accompl ish plowing and harrowing
in one operation,


http:r,,pre,.nt
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One possible reason for the relatively low average utilization

of the L-wheel tractorsis the difficulty these machines have in
accessing interior fields and crossing irrigation channels.

Figure 2 summarizes the information from Figure | and also shows

the percent utilization by:location of actlvity, I.e. custom work
and cwn farm. No significant difference was noted between the

two tractor types with regard to percent distribution of activities
by location,

Repairs and maintenance. Repairs and maintenance expenses for

the 2-wheel tractors were minor since the machines are all new.
Costs were mainly for minor parts such as belts. Thus, the average
repair and maintenance cost for cach tractor was a low Rp 258/ha

for the scason.

In contrast, the mini tractors with an average age of 2.6 years,
had several major breakdowns. Table 12 provides the scasonal repair
and maintenance costs for cach tractor from the ycar of purchase up
to 1981-82 (the survey ycar). Average repair and maintenance costs
for cach tractor per scason are summarized at the bottom of the
table. Also shown is the average arca serviced since the year of
purchase, The average total repair and maintenance (R & M) cost
per hectare are calculated from these figures,

Figure 3 presents the relationship of R & M costs to tractor
age. This figurc illustrates that as tractors age, annual repair

and maintenance ¢asts rise steeply,


http:avera.je

Cost Analysis of Two-wheel and Four-wheel Tractors

A profitability analysis of the two- and four-wheel tractors
Is presented in Table 13 giving financial benefits from owning
these machines.
Two-wheel tractors were estimated to have a l-year life
(8 seasons) and h-wheel tractors had 6 years (or 12 scasons).
Initial investment costs were calculated at Rp 1.6 million for
the 6-hp power tiller. Two initial investment levels are given
for b-wheel tractors, Rp 3.2 million for units purchased in 1977
and Rp. 4.6 million for those acquired in 1981, Annual fixed costs
consisted of seasonal depreciation and the interest on capital
Investment. Depreciation was computed using a straight 1ine method
with the salvage value of the machine estimated at 102 of initial
cost. Interest on average capital investment was 123 per annum,
Variable costs consisted of fuel and oll, repair and maintenance
costs and the driver's fee. Fuel consunption was calculated at
2l 1/ha for 2-whee) tractors and 35 1/ha for li-wheel tractors.  The

[§

driver's fee was computed at 152 and 15.5% of grouss income for

2-wheel and l-wheel tractors, respectively,

Although the initial cost of  two-wheel tractor was only half
that of the h-wheel tractor, the seavonal {Ixed costs for cach were
not proportionately different becavse of the assuned difference

In useful Vife (0 years for 2-wheel and 6 years for h-wheel tractors).


http:4o-whe.el
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Avcragg repalr and maintenance costs for the 2-wheel tractors
were relatively low compared to the L-wheel units. The reasons
could be the older age of the latter, the age of the L-wheel
machines was 2.6 years on the average., Two wheel tractors were
all less than one yecar old.

Total wvariable cost per hectare for the 2-wheel tractor was
Rp 9,458 which is considerably lower than the li-wheel tractor at
Rp 13,904, With an average utilization of 23,4 ha (total area
including | plowing and 3 harrowings) for 2-wheel and 16.4 ha
(doing rotavation) for 4-wheel tractors, the total costs per
season were computed. Contract rate charged per hectare by the
4-wheel tractor owners is Rp 40,000, that is for rotavation, while
the 2-wheel tractor owners charged Rp 25,000/h for plowing,
Rp 10,000/ha for 1st harrowing, and Rp 5,000/ha for 2nd harrowing.
Adding the three operations, the total contract rate/ha would also
be Rp 40,000/ha. The average value derived from its actual utiliza-
tion gives a contract rate of Rp 22,3%7/ha per operation,  Het
benefits were derived from these values, giving the 2-wheel tractor
an averaqe seasonal benefit of Rp 126,600 and l-wheel tractors
Rp 77,400, The payback period for the 2-wheel tractor would be
about 13 seasons while the li-wheel tractor requires 41 weasons in
order to recover the initial investment of Kp 3.2 million, MNachines
purchased for Bp h.6 million are not cconomically viable at this

fevel of  seaconal une,
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Break-even polnts for 2- and 4-wheel tractors were computed
at 15.25 ha and 13.4 ha per season, _respectlvely.l Benefit-cost
ratios were also calculated, Two-wheel tractors had a ratio of
1.3 and 4-wheel tractors 1.1,

If the current contract rate of Rp 40,000/ha were increcased
to Rp 50,000, the payback period for the four-wheel tractor
Investment of Rp 3.2 million would be shorter, from hl1.1 to 13.}
seasons. The breakeven polnt or arca operated per secason required
to recover the capital invested for 4-wheel tractor type would also
be lowered from 13.4 ha to 9.6 ha/season. However, decrcasing the
present contract rate/ha to Rp 30,000 raised the breakeven levels,
The 2-wheel unit is, however, less sensitive to this reduction than
the mini-tractors and would still prove profitable at current scasonal
utilization levels (23.4 has).

Machine owners have the option of either increasing their contract
rate per ha or scasonal utilization. Competition from both traditional
and other mechanical technologices will be the determining factor in

establishing the final equilibrium,

lRcfcrs to h-wheel tractors purchased for Rp 3.2 million,
At the 1981 price, (Rp 4.6 million), the mini-tractors are
unprofitable at current utilzation levels and contract rates.






7)

8)
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There have been no percelved yleld of cropping intensity
effects for those owning or using the tractors.

There exlists a large latent demand for mechanical land
preparation in the Luwu project If these services can be
made available at or near current contract rates (Rp 4o,000/

ha).

RECOMMENDED SUPPLEMENTARY ACTIVITIES

During the next phase of the project it will be necessary to continue

to monitor the machines and farmers included in the initial phase. As

a supplement, we suggest the following activitiest

1

2)

Gather and/or obtalin records on the use and performance of
four- and two-whee! tractors owned by the cooperative, The
contrast between institutional and individual wnership and
management may provide some insights regarding the most
efficient mechanism for making tractor w.ervices avallable

to small rice farmers,

Carcfully assess potential demand patterns for 2-wheel tractors
In the project arca. Provide a normative analysis of the
market profile considering sensitivity to (a) changes in the
inltial cost of the machines, (b) changes In the cost of fuel,
(c) changes In contract rates and (d) avallability of credit

at alternative Interest rates and maturlty dates,
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Table 1. Socio-economic characteristics of 33 sample farms, 1981-82
wet season, Luwu, South Sulawesi, Indonesia,

Farm catepory

Traditional 2W Tractor  4W Tractor Tractor

farms farms farms hirers
No. of observations 10 6 7 10

Farm size (has) 1.09 0.80 2,36 0.86
Age of houschold head (yrs) 45 27 36 39
Education (yrs) 5 5 8 8
Years in farming (yrs) 22 6 14 17

Family size (nos.) 4 5 5 4







Table 3, Farming practices for the 33 respondents, 1981-82 wet season,
Luwu, South Sulawesi, Indonesia,

Farm Catepory

Itemns Traditional 2W tractor &W tractor Tractor
farms farms farms hirers
No. of respondents 10 6 7 10

no, reporting

Variety planted IR-42 IR-42 IR-42 IR-42
IR-48 C4
cé4

Planting method
Straight-row 10 6 7 10
Main crop planted

Rice 10 6 ? 10
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Table 7. Ownership of power source and implements by type of farm,
1981-82 wet season, Luwu, South Sulawesi, Indonesia.

Farm Category

Tractor
Traditional 2W tractor 4W tractor hirers
No. of respondents 10 6 7 10
no. of unit reported
Machine owned:
2-wheel tractor - 6 - -
4-wheel tractor - - 7 -
Draft animals owned:
oxen/cattle 27 10 8 25
Implements owned:
Plow 12 2 3 6
Rotavator - - 7 -
Harrow 27 15 18 19




Tadble 8. Material inputs

by farm category, 1981-82, wet season, Luwu, South Sulawesi, Indonesia.

Farm category

Ave., far= size, has. Traditional farzs 2W tractor 4W tractor Tractor hirers All farms
1.09 0.80 2.36 0.86 1.24
No. of respondents 10 6 7 10 33
Rp/ha
Seeds 3908 5535 2606 4031 3598
(xgs) (28) (40) (20) (43) (30)
Tertilizers 7665 3874 6129 a/ 8479 a/ 6774
{xgs) (108) (54) (105)= (122)= (103)
Iasecticides 6685 4872 3066 4108 4370
Herdicides 734 540 886 1968 1033
Total 18992 14821 12687 18586 15775

¢C



Table 9. Production and disposal of products by 33 respondents, 1981-8z wet season, Luwu, South

Sulavesi, Indcnesia. -

Farm category

Traditional 2W Tractor Tractor 4W Tractor All

farecs owners hirers owners farms

¥o. of cbservations 10 6 10 7 33
Ave. farz size, has. 1.09 0.80 0.86 2,36 1.24

t/ha
Tctal preductien 2.35 2.25 2.88 2.48 2.50
Paid to harvesters/threshers 0.34 0.32 C.41 0.36 0.35
Paié 25 crker debts 0.17 0.25 0.25 0.24 0.23
Fetained fcr heze ceasusption,

seeds, ete 1.31 1.20 1.02 1.24 1,21
=sunt sold 0.43 0.44 1.16 0.61 0.66
Fetained fcr cther purpeses 0.10 0.04 0.04 0.03 0.05

Rt

Average price/kg (Rp) 100 100 100 i00 100
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Table 11. Power inputs (hrs/ha) by farm category, 33 respondents,
1981-82 wet season, Luwu, South Sulawesi, Indonesia.

Farm category

Itcm Traditional 2W tractor 4W tractor Tractor All
farms farms farms hirers farms
No. observations - 10 6 7 10 33
Ave., farm size, ha 1.09 0.80 2.36 0.86 1.24
No. usinpg draft animals 10 k) 7 9
hrs/ha

* » n
Land preparat1on—j

Man 130 92 34 114 83
Animal 161 14 10 75 65
Tractor - 48 16 12 16

Transplanting and Plant Care

Man 284 263 154 275 228
Animal - - 1 5 1
Tractor - - - - -

Hirvesting, threshing, and
other post/harvest

operations
Man 82 100 71 120 88
Animal - - - - -
Tractor - - 2 - 1
Total
Man : 496 456 259 509 399
Animal 161 14 11 80 66
Tractor - 48 18 12 17

al/

Land preparation includes seedbed preparation, plowing, harrowing, levelling,
and puddling.

B/Trnnnplnnting and plant care include weeding, fertilizer and chemical
application and irrigation, drainage and cleaning dikes.
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Tat’e I, Aepair anc ~aintenance costs for four-wheel and two-wheel tractors and total area serviced from year
cf purchase to present, Luwu, South Sulawesi, Indonesia.
L-wheel tractor
CRIP YEAS Season no. 101 102 119 120 121 122 123
Rupiah
1677 - 78 ] - -
1872 2 18,500 7,000
1975 - 79 3 37:500 22.500
1873 4 58,600 12,300
1575 - EBO 5 29,750 a/
1650 6 34,000 34,000
1622 - B 7 43,400 a/ 11,750 21,500
1S 8 43,500 14,900 13,000 42,250 50,000 15,000 12,800
1881 - E2 9 18,000 14,500 42,000 72,400 71,000 66,000 74,000
Average tota! cos:, Ap/season 35,331 17,533 27,500 42,133 47,500 40,500 43,400
Average area served, ha/season B.65 3.05 25.45 18.14 9.75 16.62 22.87
Total cest p/ha 4,084 5,745 1,081 2,322 4,872 2,436 1,898
2-wheel tractor
C3CP YEAR ]
116 17 118 134 135 136
Rupiah
1681 - B2 5,000 6,000 5,000 6,750 6,500 7,000
Total area served, ha 15.67 31.96 25.06 20.82 25.72 20.67
Averase total cost Ao/ka 310.6 187.7 199.5 252,72 338.7

3.
— ATJLIOT WmaAS

not used for cultivation.
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If you wish to haye more {nformation, please communicate toi

MA-1RRI Industrial Fxtension Program
Agricultural Engincering Division
Bureau of Plant Industry

San Andres St., Malate, Manila

We will appreciate very such if you will join the said
contaest,

Sincerely yours,

l**

t‘-l \Q t. ALD nnnrar E. STICKN
Bl Project Lo-Laadar IRRI Project Co-)Yeader
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ANNUAL * REPORT OF IRRI-INDONESIA INDUSTRIAL mxemz%Hoz PROJECT
FOR THE YEAR SEPTEMBER 1981 THRU AUGUST 1982

Number of prototpes built, modification and preliminary test-

ing work carried out in Jakarta workshop are as under:

No. Description Remarks

||||l-.ll-|.ll.|lnl.||ll.l_|llo'"ll-'ll"l.'.ll.l.'.lnlll.ll-l.ll-ll'I-'l-l."-llnllo-l.l-l.l.ll-ll.l-

1. Hand Tractors (6 HP ) 2 Field tested & are used for train-

ing purposeshere.

2. Hand Tractors (4 HP 1 Preliminary field tests are being
with gasoline) conducted with various attachments.
3. Hand tractors ( 4HP 1 Under completion

with diesel )

4. Axial Flow Pump 6" 2 Shorter length with the possibili-
ty of attaching seccond propeller
for higher heads is completed, but

yet to be tested thoroughly,

5. Thresher TH6 3 Several new features incorporated
to incrcase the cleanliness of

threshered paddy

6. Transplanters 8 were field tested & two piecces
cach were desnpatched to W.Sumatera,

S.Sulawesi and S.¥alimantan

7. Rolling Injection q Several models with new features

Planters are being field tested,

* Quartorly reportn submitted during thiu year are anclosod heraewith
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8, Fertilizer applicator 1 Push type IATA design. Present-
manual ly is being tested.
9. Reaper 1 meter 1 Just completed the prototype &

is under functional test.

L)
10, Pedal theresher ITB Type 1 Tested ' and fo%( too heavy
Dian Desa Type 2 Improving,  the lacal design by
using bicycle sprocKet & chain
(]
Progress of Our Field Extenfion Activities in Four Provinces is as
following

West Sumatera:

As on August '82 end, total number of threshers produced are
145 by local manufacturers, as reported by their Agricultural pe-
partment. In this depts workshop, 4 transplanters, one 6 HP digsel
hand tractor and 3 threshers have been built during this year and
are presently being used for demonstrations in various districts,

One of the local manufacturer has been assisted to manufacture
our smaller hand tractor with 4/5 HP gasoline engine and is present-
ly testing in the field with plnugh & harrow. There secems a greater
enthusiasm for this type of machine in this province. He is also
being encouraged to take up the manufacture of 6" axial flow pump
and hire it out along with the above hand tractor to nearby farmers
so that he can create his own market around that area. This stra-
tegy has worked out well in case of THG threshers, aa he has alrecady

produced and sold twenty threshers during this year.

Oon August 14, 1982, a seminar on the progress of our project
work was organised by the provincial Government at Padang which was wel!
attended by the snenfor provincial & central Government sntaff, re-

prensentativen of HBank Indonoesia ard BRI and local manufacturers of
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IRRI - type equipment, samples of whose produce wexe also exhibi-
ted on this occasion. At the conclusion, very useful recommenda-
tions have been made to further accelerate the tempo of local ma-
nufacture of small farm equipment, Local press has given a fairly
good coverage to the deliberations of this seminar.

This province, having made such good progress in the local
manufacture of IRRI - type equipment,is being used as a model for
the other provinces., 1Infact GOI is considering to provide extra
budget ( as per the recomendation of the above seminar) for the
next year to equip their workshop and facilities to make it into

a regional centre for Sumatera.

South Sulawesi

We have despatched two sets of 6HP diesel Hand Tractors, TH6
threshers, Transplanters and One vertical bin drier to their agri-
culture Deaprtment for demonstration and training purposes. One
week long training course was conducted in the month of March '82,
assisted by one of our counterpart staff engineer from Jakarta,.
sixteen participants mainly from the extcn¢§on wings of Agricul-
ture, industry departments of the province attended this ccurse.
So far 3 demonstrations have been conducted in three districts by
the above equipment.

However, our major input in this province has been in the 1.
Luwu district with the additional funding aupport from US AID~
Jakarta mission, The copy of first six monthly progresus report

15 enclosed(for the details)in this regard, Tt may be noted that

due to succesuful functioning of the ten IRRI - type hand tractors



there, more than 50 farmers from that area have so far expressed
their keen desire to purchase them through commercial bank credit.

We are coordinating with BRI at Palopo and Ujung Pandang to pro-

vide the above credit facilities to the farmers in that area.
Meanwhile we have taken the initiative to identify three manufactu-
rers in this province and assist them in the manufacture of first sets
of hand tractor and TH6 thresher by each of them. We are providing’
them with the cost of raw materials and engines only with the un-
derstanding that they will use this equipment for hiring and demon-
stration to the nearby farmers for a period of one year and later they
will surrender them to the provincial agricultural department for
their further demonstration cum training purposes, This starter
mechanism we feel should enable them to manufacture to meet the rising

local demand of such equipment as in West Sumatera.

South Kalimantan :

With the two sets of hand tractors, transplanters, axial flow
pump & TH6 threshers and one vertical bin drier despatched to their
agricultural deaprtment last year, they have so far been- able to
conduct twtlve demonstrations in 4 districts,

With the local agricultural department budget, orders have
been placed on one local manufacturer for 3 TH6 Threshers, 5 axial
flow pumps,t 5 weeders, They are yet to be ficld tested thoroughly
and to be used for their further demonstrations in various districts.
There secems a good potential for axial flow pumps and paddy thre-
shers; in this province,

flowever, due to qeneral backwardness of the province and lack

of sufficient guidance & inputs from tho centre, the proqgress and
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results of our field extenfion work so far in this province is

rather meager.

West Java :

This province has been added to our field exteniion work by
GOI from the financial year '82/'83 (April to March).

We have identified and are engaged in the following priorities

of work and equipment in this province :

i) Monitoring lift irrigation thru axial flow pumps in the
upland areas of Jati Luhur canal system. About 5000 Ha
are said to be above the canals and World Bank has funded
initially 25 pumpsets which are being purchased from
our cooperative manufacturers and our project staff is

being involved in monitoring of this project.

ii) During the harvesting months of january, February and March
which are still rainy months, drying of paddy is being
experienced as onc of the major problems. We have taken
the initiative during the last secason to try out two driers
in two villages of Kerawang district. Duec to the defective
functioning of equipment and non uniformity of drying

resultéd in lowering of the quality of milled rice,our
above experiment was a failure, Please refer to our qaurterly
report (April - June 1982), we feel this major defective
performance of our drier neceds to be thoroughly investigated
at Los Banos, preferably in combination with husk furnace.
Mcanwhile we have plans to try out with minor modifications

in the coming months again,



iii)

iv)

1

Threshing and winnowing is still one of the problems
in this province. Due to the controversy of introducing
labour - displacing machines, we are hesitating to in
troduce TH 6 threshers in this province. However,
we feel there is a need and scope for an efficient pe-
dal thresher/winnower in this province. We have picked
up a local indeneous design using bicycle parts for
rotating threshing drum.and costing less than $ 60 but
increases the productivity by 3 to 4 times. However
this concept needs some more engineering input to improve
the quality of threshed. paddy by incorporating winnowing
features (or build another winnower with similar drive
mechanism) and making it portable by adding bicycle
wheels. If the engineering staff at Los Banos can assist
us in ‘this réqard. we feel we can come 'up{ an improved model
. with
lot faster.
We have been approached by the Government seed farm
authorities at Sukamandi to provide them with the IRRI
equipment technology. This farm is endowed with 3000
Ha but at present is able to cultivate only 750 Ha using
imported big tractors and combines and is leasing another
750 Ha on contract for land preparation, harvesting,
threshing operations etc. They are gencrally finding
shortage of labour and due to the unsuitability and high
coat of maintenance of imported equipment, they are sc=-
riously intereated in trying out with our technoloqgy,

We are planning to try out first during the coming sca-

son with two nots of ecquipment consisting ot hand trac-
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tors, transplanters, weeders, reapers, threshers and driers. If
found suitable and economical, they propose to use this technolo-
gy for their entire 3000 Ha during their 4th five year plan,

starting from the year '84. This will be another opportunity and

challenge for us to monitor and prove the appropriateness of our
technology compared to the imported to the policy makers of this ccun-
try.

Training Programmes:

Conducted one training programme in Jakarta from May 3ist
to April 4th. 17 provincial staff engaged in the extention work
from the above 4 provinces participated. Please refer to quarter-
ly report for the period of April thru May '82 for the details.

In the provinces, one training programme each mainly for che

operators and mechanics of small workshops have been conducted as

under

Provinces Place Number of from upto
_______________________________ participants ______ o oae---
1. S.Kalimantan Banjar Baru 20 Nov.16th to 22nd'81
2, W.Sumatera Bukit Tinggi 19 Jan,24th to 28th'82
3. S.Sulawesi Maros 16 Mar.25th to 28th'82

Training as mentioned above has become onc of our reqular and
successful annual activity.
The list of local manufacturers and the equipmont manufactured

by them an on Junc '82 in encloned heraowith.
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September 22, 1982

To : Dr.R,J.Cowan

Aw
From : V.R.Reddy \fAh”th:x’/’

Subject : Quarterly Report

(July through September 1982)

T r i p_s

June 24th - July 6th : ASAE meeting at Madison,
and World Bank, ATI & VITA in
Wwashington D.C.

July 7th - July 31st 1 Kome leave

Aug. 8th - Aug. 12th : wWith Bart Duff to Luwu project

Aug. 13th =~ Aug. 15th : With Bart Duff & Dr.Rudy Sinaga
to W.Sumatera for a seminar

Sept. 6th =~ Sopt. 9th 1 With Ir.zaidir Said to attend

Ratek - Ditprod in Jogjakarta
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ty to emphasise the need to sﬁéhronise the efforts between centre!
and provincial staff and also the need to fncus on few priority
areas/activities until the results are produced., Specially with
our encouraging achievements in West Sumatera, I felt this point
was well driven home.

Meanwhile at our Tanjung Barat workshop, during this period
they built two more proto-types of modified axial flow pump with
two propellors, two 4 HP hand tractors with gasoline engine and
one with diesel engine, 4 single & double row injection planﬁcra,
and one 1,0 meter reaper., Most of these are at the Various ataggs

of testing,

ccs '‘Dr,Bockhop
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Translation of lettar # 521/2592/SWD/B2

padang, August 18, 1982

Subjoctt:nctivityiDevalopment of
IRRI_typgffnrm‘machineries
in Wenat Sumatera

Goneral Director of Crop
Agricvlture
Jakarta

Dour 81r,

t74th rogard to' the increase Crop production in W.Sumatera, mo-=
chanisation/farm machinery activities holds an important role, Tho
pain constralnt at pregont is shortage of manpower that is result-
ing in high wvages for farm labour, Furthor:thore'is groat potontial
for increasing cropping {ntcanity, bringing mora land _into cultivation,
decroasing- post harvest losooo,

4 nheraofora wo arc rcalicing tho important role of farm machinory
{n i’.5umatoga.IRRI dosigns have bacn introduced in thin provinco
which ara being,thronher, trangsplantar, axial flow pump, woadar and
hand tra tot which areo producted by our piperta workshop at pukit
Tinggl and anlso’ by several manufacturern in thia province uwndor oux
guidonce,

The davelopmont of local manufacturing, specially of thrgqsoherso
uptill now, io vory - satinfactory.

llowover, this prograuno of TRRI nccds to bo intoneifiod~£urthcr.
in ordor to covor other opoerations and make greator impact and vioot
Sumatara can he devolopad into a rogional centor of Sumatora IRRI
typo ferm ecuipmont.

Hopefully, Yyou will bo able to fulfill our renuest andywo rcally
appruciate your help and attention in thin regard.

Govornor of fumatora ,Darat
provinco

( Ir.Aswvar Anan')
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One week training programme has been organised for 17 provincial
staff starting.May 31st. Detail list of the participants and train-
ing programme +s are enclosed. Like the previous training programme
this ﬁas also been useful experience for both the staff here and the
participants for conducting field extension work in the provinces,
we have noticed, particularly,the experiences qained by the participants
of West Sumatera were found very useful and inspiring to the parti-

cipants from other provinces. However, in the evaluation of the train-

ing programme, we got the feed back that one week was too short and
should have more practical classes than thcory sessions.

on May 17th, Dr.W.Fuller, director of USAID mission here in
Jakarta along with his officers of Agricultural division and Dr.,Tom
Kessinger, chief of Ford Foundation paid a visit to our workshop when
we were able to show our field extension work in three provinces though
slides and 8 mm movie, It was followed up with a detail and useful
discussion. The hext day ( May 18th) we had again visitors about 20
in mumber from WorldBank, United Nation Organisation, Harvard Institute
for International Deveclopment group, who showed very keen interest in
our programme and had indeed very useful exchange of information, It
may be mentioned here that World Bank is collaborating with us in their
pilot project of 1lift irrigation (installing IRRI type 25 axial flow

pumpsets) in West Java.



PROGRAMME SCHEDULE OV
COURSE from May 31

to June 4 1982

FIVE DAY'S AGRICULTUKRAL MEUANNLIDATIUN

Monday May 31, 1982
1., 07;30 - 08;15
2, 0b;15 - 09;00
3. 09;00 - 09,45
4. 09;45 - 10;00
5. 10;00 - 10;45
6. 10;45 - 11;30
7. 11330 - 11;45
8. 11;45 - 12;30
9. 12;30 - 13;15
10, 13;15 - 16;00
1%. 163,00 - 16;45
12, 16345 - 17;30
13, 17;30 - 19,00
14, 19,00 - 19;45
15. 19;45 =~ 20,330
16 20;30 - 21;15
Tuesday June '1,1982
1, 07;30 - 08315
2, 08315 - 09,00
3. 09;00 - 09,45
4. 09;45 ~ 10;00
S. 10;00 - 10445
L 10;45 - 11;30
7. 11;30 - 11;45
B. 11345 - 12,30
9, 12;30 - 13;15
10, 13;15 - 16,00
11, 16;00 - 16;45
12. 16;45 - 17;30
13, 17330 - 19;00
14, 19,00 - 19,45
15, 19;45 - 20,;130
16, 20;30 - 21;15

19

Opening Cecremony (W.T.Ragunan )
Welcome ( do )

Welcome ( do )

Br ealk

Selection of Mechanisation Programme

Institution for Testing Agric.Fquipment

Br e alk

Criteria for extensioning Agric. Equipment

Br ealk

Discussion

Discussion

Brealk

Trip to Ancol
do
do

Farm Economics: Techniques for investment-
appraisal including B/C ; IRR

Workshop Management

Break
Testing for Adaptation to Agric. Equipment

Field work on Axial Pump

Break
Introduction & Demonstration in rural area

do

~———B r e a k
Discussion
Discussion

——-=0B r ¢ a k

Slide show on: Industrial Extension Programme

do
do

Committee
do
do

Ir.Soebagyo W.
R.Dadang Tarmana AE.

Dr.Soedjatmiko

Soewardjo and

R.A., Hamid

fleradji Asmanu BSc.

Ir., Kces Sulistiadji

Wiyanto BSc.
Ir. Rudy Tjahjohutomo

Zaidir Ssaid
do

Ir.

Suwardjo and

R.A. Hamid

Ir,2aidir Said and
Ir.Rudy Tjahjohutomo



wednesday

)

2, 1982
1, 07;30 - 08;15 Manufacturing-on *"Small and Medium Scale- Ir.B,Gultom
2. 08; 15 - 09;00 Equipment of the Manufacturer"
3. 09300 - 09;45 Field work : Testing of Thresher Ir.Subrata S.
4 09;45 - 10;00 Break
5‘, 10;00 = 10;4 5 Manufacturing:"How to mode a weeder" wiyanto BSc.
6. 10;45 - 11;30 do do
7. 11330 - 11;45 Brceak
8. 11;45 - 12;30 Manufacturing:"How to make simple sprayers I.W. Badra
9, 12;30 - 13;15 Field work : Testing of Sprayer do |
10. 13;15 = 16;00 nroalk
11, 16300 = 16;45 Discussion Soewardjo and
2. 16;45 - 17,30 Discussion R.A.Hamid
13. 17;30 - 19;00 B roealk
14, 19;00 - 19;45
15. 19;45 - 20;30 do
16 20;30 - 21;15 do
Thursday 3une 1982
1. 07;30 - 08;15 Manufacturing:"How to make a Pedal Thresher Mulyoto BSc.
2, 08;15 - 09;00 do do
3., 09,00 - 09;45 Manufacturing:"How to make an injection Planter" do
4, 09;45 - 10500 ———D rcak
5, 10;00 -~ 10;45 Manufacturing:"How to make a winower do.
9, 10;45 - 11;:30 do do
7. 11330 - 11;45 — B r e ak
8. 11;45 - 12:130 Manufacturing:"How to make simple corn skeller” do
9, 12:;30 - 13;15 Contunued do
10, 13315 - 16;00 ——— D r ¢ a k
11. 16,00 - 16;45 Discussion Soewgardjo~rand
12, 16;45 = 17;30 Discussion R.A.Hamid
13, 17;30 - 19,00 Bt | T N LR T
14: 19;00 - 19;45 Discussion do
15, 19;45 - .0;130 do do
16. 20;30 - 21315 do 44


http:Manufacturing,.on

Friday 4'Jup,1982

13,
14.
15.
16

07;30 ~ 08;15
08;15 - 09;00
09;00 - 09;45
09-45 - 10;00
10;00 - 10;45
10;45 - 11;30
11;30 - 11;45
11;45 - 12;30
12;30 - 13;15
13;15 - 16:00
16;00 - 16;45
16;45 - 17-70
17;30 - 19;00
19;00 - 19;45
19;45 - 20;30
20;30 - 21;15

Evaluation
do
do

—pnr oak

Discussion
do

— B realk

Closing Ceremony

do

Committee
do
do

soewardjo ~and

R.N. Hamid

Committee
do

-
. . L] .

—
O OV O N O W A W N
L]

-t
-
L]

12,
13.
14,
15,
16,

June 1982
. 07;30 - 08;15
08315 - 09;00
09;00 - 09;45
09;45 - 10;00
10;00 - 10;45
10;45 - 11;30
11;30 - 11;45
1t1;45 - 12;30
©12;30 - 13;15
13;15 - 16;00
16;00 - 16;45
16;45 - 17;30
17;30 - 19;00
19;00 - 19;45
19;45 - 20;30
20;30 - 21315
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March 30, 1982

.To ¢ Dr. J.R. Cowan
Erom ¢ V.R. Reddy
Agricultural Engineering Consultant
.Subﬂect ¢ Quarterly report January throughl
March 1982
Trips:
January 18 - 22 ¢ Luwu with Jim Hooper to .follow up the

progress of work

January 27 - 29

W. Sumatera with Douglas Tinsler of
USAID, to follow up field extension
work

?ebruary 2 -

Karawang with Ir. Socbrata and Ir.Hamid
for the installation of paddy driers

February 17 - Karawang with Ir. Koes Sulistiadji and

-e

Ir. Rudy for the follow up work on- the

ficld testing of driers

March.. 8 - 12 ¢ Luwu with Dr. Cowan and Hooper to fol-

low up the progress of work

March 23 -~ 25 : Kalimantan Sclatan with Ir. Socbrata

to follow up ficld extension work.,









N
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have sent two new transmission boxes, manufactured with jigs and manu-
facturers to this province, for replacing'them with the old ones‘:as
they failed in tﬁe field scveral times. There:is considerable noten-=
“tial for both hand tractors and water pumps in this province which

can be converted into actual market by intesifying demonstration'du-.
ring the coming scason. We are therefore proposing to increase num-

bor of demonstration sets from two to five during the coming season.

Here at Tanjung Barat workshop, we have built 4 sets of rclling '
injection planters and have just taken up the manufacture of ‘two'sets
of .3/5 h.p. tractor with harvesting attatchment. Onc 'sample picce

we have recently received from Los Banos.

We arc busy preparing for a training course to be conducted in ‘the
month of May for participants to be invited from 4 provinces. Also

a field day and seminar is being planned to be organised.in June' 82.
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January 4, 1982

To ¢ Dr. J.R. Cowan

IRRI Liaison Scientist
From ¢ V.R. Reddy

Agricultural Engineering Consultant
Subject ! Quarterly rcport October through

December 1981.

Trips :
October 21 ¢ Karawang with Ir. Koes Sulistiaji,
PD KAWI AGUNG, Jatiluhur authority
repregsentatives to demonstrate
axial flow pump.
October 22 - 23 t Bandung to visit MIDC and cooperative
manufacturers with Ir. Koes Sulistiaji.
Octokor 27 - 30 t Padang with Ir. Zalidir to follow up

field extension work.

November 10 - 15 Ujung Pandang (Luwu Project) with
Ir, Koes S. & Ir. Rudy T. to conduct
training programme to 10 operators

and mechanic of hand tractors.

Novembor 26 - 28

Banjarmasin (Banjarbaru) with Ir. Zaidir
to follow up field extension.,

Docember 8 - 10 t Padang with Mr. Gerit Argento &
Dr. Barry Primm for annual fleld evalu-
ation of the progreons of our project
there,

December 15 - 19 ¢ Luwu Project (South Sulawesi) with
Ir. Koen S, to follow up field extension
work thore.

Docomber 26 - 29 ¢ Padang to follow up fiecld extension
work there.
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During this quarter we have sent 10 hand tractors with implements
to Luwu project, conducted two week training programme at Bone-
bone where 10 operators and mechanic have been trained to operate
and maintain them in the field conditions. As per Luwu project
authorities' decision 6 machines were distributed to farmers who
have been given the option to buy these machines at the end of
first year and the remaining 4 machines will be operated by the
staff of REC for demonstration and extcnsion work within the
diutr}ct. Supervisor, two record keepers have been selected for
monitoring work and finalized their office and accomodation pre-
mises, transport facilities ctc.

Wwith the help of Dr. John Wicks, the questionaires for collecting
data from respondents has been finalized in such a manner that
thaeso can be used for making analysis work from the computer

programma that 1s already available at Los ULanos.

Being the firast secason and a cruicial one, most of our efforts
have gone in launching this sub-project work and in spite of
gseveral initinl difficulties, it has started off fairly well,

We are glad to state that we have received excellent cooperation
from the concerned U.S.A.I.D. and Luwu project counterpart and
Maros rescarch station staff, Particularly Dr. Jim Hoopper's
asointance and his guidance, has been very valuable in this

regard.

Two nsots of equipment scnt to South Kalimantan hrve beon demong=
gtrated by DIPERTA staff there under the guidance of our office
hore. Wo have conducted one week training programme for the
local manufacturern, and concerned provincianl Government ataff
ongaged in eoxtennion work there, Oone of the enginecers of
DIPERTA ntaff thore wan invited to Jakarta and given intensivo
training {n operation and maintenance of transplanter and hand
tractor. Already one manufacturer has built 3 paddy threshera
two water pumps and 5 weedern an per tha order received from
DIPERTA thare.
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- On ﬁy way back from U,8.A., I was able to visit CAIRO for two
days from July 9th to 1lth and exchanged useful information with
Charles Moss about IRRI industrial extension projeot in EQypt.

Meanwhile we.have booﬁ mainly busy getting ready with. the manu-
tactﬁring of 10 Hand tractors for Luwu Project, Each oneo of

them had to be tested in ficld conditiona befora doapatching,-

Two transmission boxes developed leakage problem which are now
being repaired in local warkshop, Remaining eight with cagowheols
have been despatched on fopteomber 27 to Luwu. The romaining two
tractoras and attachmonts will be despatched in 2nd conaignmonﬁ
arourd mid October. 1In order to finalize at aite various dotailn
with regard to monitoring, supervision, traininc of oporatoray/
mochanico I an.planning to leave for Luwu on Octobor 6th to gat

roady for tho ploughing seanon atarting in November,

At Tanjung Barat workshop in addition to repairing and tenting
the above 10 Hand tractors for Luwu, built two punch plantero,

onc 8" two stage axial flow pump, which are undor taest.

Two I.P.B. Agricultural engineer students aro presontly working

with ue to tent above axial flow pump ao part of thelir thanis work,

Participated in the mominar ‘Connequances of Machanization' at

L,os Banosn, whora mora than 70 participants woro invited to prenent
papors and diacuun the aralyasin of data collected during the last
throe yoars survey work at 4 sites. furthor analynin work that
neads to be mado for m.king policy ruecommendations to the concarned

Govornuenta wanm dincunsad and formulated in the seaslion,



BUFFALO DRAWN IMPLEMENTS

by
Chanchai Rojanasaroj,
Raymond C. Fischer,

and (a)
Chak Chakkaphak

Paper prescnted at the FPTC/ASPAC
Meeting on huffalo Production

at Xasotuart Univernity

Bangkok, during 11-17 August 1901

(a)
Working on Thai-IRRI Cooperative Project on
Small Farm Machinery.
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Buffalo Drawn Implements

l. Introduction

Better farm practices and ﬁiming of operations are major factors
contributing to good crop yield. 1In Thailand, however, farming operations
such as soil preparation, planting and weeding, are not always properly
tsme. This reosults in poor establishment of crops which results in a low
lavel of yieids in harvesting time.

The subject of agricultural mechanization is much wider in scope
than is often realized. 1In the Division of Agricultural Engineering,
mechanization embraces the design, test, development, manufacture, dis-
tribution and maintenance of all the tools, implements, equipment and
machines used in agriculture. It is concerned with agricultural land
dovelopment, tillage, crop establishment, weoding, harvesting, threshing,
transporting, drying and storago. It embraces all aspocts of production,
handling, and processing at the rural laevel.

Farm mcchanization includes three main power sources: human, animal
and mechanical. Thus, agricultural mechanization will have an impact on,
and a key role to play in, the dovelopment of the entiro rural sector.
This applies whether tho tochnology is hand tool, animal draught, or

mechanical power.

2. Animal-draught Technology

Buffalo are tho primary draught animal in Thailand and in 1979
thero were 6,400,000 buffalo in Thailand. ‘With a total of 10,027,000 ha
of rice planted in the 1978/79 crop ycar, there was ono buffalo per 1.6

ha. Assuming 75% of tho buffalo aro uscablo for fiold work, thoro was
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one draught animal per 2.l ha, Additionany many cattle are used for

draught) however, their capacity is less than that of a buffalo; If the
buffalo distribution correspondsd with rice jxoduction, the entire crop
could conceivably be grown without using any mechanical power, However:

that is not the case.

Buffalo and Rice Production (000)

Draught Planted Area, ha, 1978-79 Ha Per D,

Region Buffalo —‘1'-?"":';"5""'-?65['— Duffalo
Northeast 3,000 4,451 25 4,476 1.5
Noxth 525 2022 92 2,114 4.0
Ceritral | 1,125 2;239 554 2,793 2.5
South __150 633 _10 643 4.3
Total 4,800 9,346 681 10,027 2.1

There is not much information available on the pexcentage of land
prepared by buffalo in Thailand. It varies by region, and by loocality

vithin a region from 208 to over 908, A recent estimate indicated the

following:
Area, Hire Rate,
Rice Total 3US/ha (a) lburcan_n_
4 Wheel Tractor 6 24 45 6
Power Tiller k) 25 S 36 14
Buffalo 63 50 20 40
Manual T pl b7 ) 100

(8) Two passes, except one pass.for manual. Very few power tillers
and buffalo are custom hired.



Based on the above estimates, the use of mechanical power is expanding
because it completes the task of soil preparation in 15% to 408 of the time
required by buffalo. With large 4 wheel tractors, still more time is saved.
The advantage of timeliness is selected, even though the cost of mechanical
power is approximately double that for animal power for soil preparation.

It can be assumed that the increased cost is recovered from higher yields
resulting from earlier crop establishment.

Thai rice farmers are more mechanized * .an other Southeast Asian
farmers. However many of them cannot afford mechanical power, and they do
not have the resources to invest adequately in other inputs to increase
their net income. How can these farmers be helped to improve their position?
In the past very little has been done to improve the animal powered tools.
The single boam plow with one small moldboard and a combination wood and
steecl harrow-leveling board are the only animal implements commonly scen
throughout Thailand. The agricultural engincers that are concerned with
equipment development belicve that a feasable solution to tho problem of

the poorer farmers is to provide improved implements for animal power.

3. Utilization of Buffalo in Thailand

Buffalo arc widely uscd in many areas of theo country for farm power,

a. Primary tillage.

A farmor can plow at tho rate of approximatoly
+2 ha per day of wot paddy with hin buffalo ptow,
using two plowings at right anqglen to oach othor. One
buffalo can work uffuctively for a fow hours at a timo

0o rotating two buffalo on tha plow through tho day
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provides a continuous operation. Plowing depth is to
5" which requires 80-120 kg of draught depending on
the soil type. For upland plowing or paddy plowing
in dry land condition with hecavy clay, the pull
required is more than double.‘ Under these conditions
the use of two buffalo should be considered for the
single moldboard plow, unless the plowing depth is

shallow,

b. Secondary tillage or harrowing.

Aftor the plowing operation, the farmer will
use his comb harrow to brecak up clods, produce a
. finely textured scedbed, and remove some trash from
tho soil. This tool is usually made of wood by the

farmor.

C. Weeding or cultivating.

For upland row crops, the buffslo plow is a
popular tool for usc in inter-row weeding. In a corn
field the row spacing may be 80 cm which requires
soveral pauscen between adjacent rows; howover it is

much fastcer than hand weeding.,

4. Threuhing.

One of tho traditional methods of thronhinq
is by animal treading, It is ostimated ovarall that
3V of Thailand's rico crop is threshoed by buffalo.

In local arvas the usague in higher. Thoe paddy is
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placed on the threshing floor and the buffalo walk in
a circle over it. Subsequently the threshed straw is
raked off. The threshed grain is taken up and the

chaff is removed by winnowing.

e. Transportation.

A sled or the more popular two wheel cart pulled
by a buffalo is‘uaed as family transportation and for
carrying farm products from the ficld to the shelter or
market. This method of transportation is very popular

outside of the mechanized central reqgion.

4. New Developments in Animal Power Equipment.

a. Bed forming equipment.

There is a nced for implements to shape beds for aroas
that plant usually two rows per bed such as peanut. A furrowing
‘implement for the buffalo may be a fcasable solution to this

problem.

b, Seeding with traditional tools.

A few farmers have applied their oxperience for expanding
the une of conventional tooln. A sced tube has beon attachod to
tho plow for dropping soed in the furrow during the plowing
operation. The comb harrow can bo used with new attachments for
a multiple need furrow opener. Aftor nowing needs along the rows)

the sced is covered by foot, or by brushing noil into the furrow.
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Row seeding makes woeding easier than if the seed is broadcast.
This concept is under test and has high potential for expanding

the use of the buffalo.

c. Fertilizor application with a buffalo plow.

An attachment is under test for applying fertilizer in
conjunction with plowing. The fertilizer is metered, dropped
in the bottom of the furrow and covered by the next furrow
slice. The plow capacity is decreased by about 108 for filling
the hopper, which is a savings over two separate operations,
Results of comparative tests with four other methods of applica~
tion conclvle that the plow-down deep fertilizer placement

makes more officient use of the chemical than other mothods.

d. Buffalo w~cedor.

An attachment for replacing the plow moldboard can bo
mounted on tiic plow frame with a series of weeding shovels or
blades. Thie will reduce the number of passes botween the
rows of uplard cropus comparced to weeding with the narrower

buffalo plow.

6. Altornative mothods of primary tillaga,

Chiscl plows or othur tined implements for primary
tillage should be purtued an alternative to the animal plow,
eopocially for rainfed and upland cropu. Objoctiven in
exploring other mathods should be to ruduce the draught
roequirod and increase the productivity of thu buffalo for

primary tillaqga,
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f. Buffalo tread threshing.

Increasing the efficiency of this traditional method has
not yet been tried. It is very slow because the buffalo hoof is
relatively small and he must walk a long time to complete the
threshing operation. Why could not an attachment for his feet
be designed to provide a larger foot print and increase his
efficiency as a threshing machine? If this is possible thu use
of the buffalo would be expanded. It could replace some of the
manual beating which is hard manual labor.and is used for an

estimated 63% of the rice crop in Thailand.

g. Stationary power.

With preoent practice, most of the buffalo are not utilized
- full time after tho tillage work is completed. In some countries,
equipment has been used for stepping up the velocity of a buffalo
for poworing a water pump, corn sheller, winnower, otc. The
buffalo walko in a circle and the ntationary devico is driven
through a serios of gears to increase the speed to an appropriate
number of rovolutions per minute. It is roalized that the buffalo
may necd a ront after soil preparation, but thoy can be utili-ed
for many stationary power requirements to reduce the drudgery of
porforming the oporagionu manually,
h. Improved buffalo plow.

Tho buffalo plow continuen to be used for paddy tillago by
many Thai farmern; particularly in tho Northuant, because thoy

cannot afford mechanical power. Tho Thai-IIRI Coopurative Farm
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Machinery Project undertook the objective of reducing the draught
of the buffalo plow, two years ago.

A popular plow manufactured in Khon Kaen was selected as a
basis for comparison. Initial tests 1ndica§ed that a moldboard -
yith a larger radius of curvature required less specific draught.
Further reduction was obtained when the plow point and moldboard
assembly was rotated 20° to 25° clockwise about a horizontal axis,
providing a more gradual approach to the soil. The suction angle
of the test plow points wero reduced to 188, from the manufacturer's
22°,

A test plow frame with provision for indexing the attitude
of the plow in 5° increments from 0° to 350 was constructed. A
strain gage dynamometer and continuous recording equipment wero
obtaincd for data collection. Depth was controlled at 127 mm (5")
with gage wheels in upland, and with skids in paddy. Mechanical
power was uscd for data collection because velocity was more
uniform than with a buffalo. Ground spceed and other paramoeters
warc controlled. The largest radius of curvature moldboard,

380 mm produced the best rosults of the radii tested.

Subsccquently a larger power tiller moldboard with 457 mm
radius of curvature was mounted on the teat plow, which improved
tho performance further. Tho reduction in specific draught that
was achieved wan quite similar for upland and paddy conditions,
Usually it was about 33v lenn than that for thoe manufacturoer's

[low. This genurated two rocommondations:
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l. A new wider point and moldboard with 50% more

projected area and top width than the control plow
at 127 mm plow depth. The radius of curvature is.

457 mm,attitude angle is 20° and the suction angle
is 18° This requires approximately the same total
draught in limited testing as thc control plow but
it will reduce tho plowing time by about one thirq,

producing a timeliness benefit.

2. A plow with projected area and top width at: 127 mm
plow depth comparable to the manufacturer's Plow.

This reduces the total draught to two thirds. It may
be used with small animals, for deoper plowing, or

for upland conditions.

The dopartment of Extension at Pitsanuloke
became intercsted in this development. A production
plow frame with the two intorchangeablo recommended
plow bottoms, wan provided for ume in comparative
tests with a local plow. A vertical hitch adjustinent
was providod so they could control the depth comparable
to that of their local plow, without depth qaqging
means. - On three succounive days thoy can onc of the
Plown for five hourn, uning the same buffalo. The plow
depth wan 120-130 mm in oach test. Tho aroa ploved was

meagured ocach day.
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With country production continuing to increase, there is a significant
quantity of farm machines imported. As an example, a Sukothai retailer
indicated that he sells 300 power tillers built in Thailand and an oqual
number of imported units per Year. The imported machines have a lower price,
due to lowor labor costs. However, somo manufacturers are beginning to

export to other Southoast Asian countries.

6. . Popqlntization of Improved Implem=ncs,

In order for improved implemonts to benefit the country and its farmars,
the machines must be in demand, and in use on farms. Farmers need to compre-
hend that thay will bonefit cconomically through ownorship of the new model.

It imust reduce the time required for the operation or it should do the taok
better than tho oxisting tool. A reduction in time required may result in a
timeliness benofit of higher harvested yield. when an apparcnt demand develops,
manufacturers bocome interested in tupplying the market poterntial. Here again,
production must benefit the company by way of a rcasonable profit to the owner,

Several methods are employed to popularize improved implements among

farmers and manufacturera.

a. Exhibits at machinery shows and other cvents for farmors
and manufacturcrs. Personnel aro provided at the cxhibits
to explain the merits of tho now mcchine and to answor quoa-

tions. Typically 10 or more such exhibits are held annually.

b. Ficld dcmonstrations of naw machines. This is most offoctive
in convuying the merits of now machines to intorested partios,

Often such activitios are in conjunction with anothor divieion
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of the Ministry of Agriculture and Cooperatives, or with the
Department of Extension, Theso groups advertise the event in

the particular arca to attract a large number of farmers.

€. Training courses. The Agricultural Engineoring Division
conducts training courses for about 400 young farmers annually.
Classroom, laboratory and field operation of machines are
included. The farm machinery section of the department of
Extension is also planning to conduct coursos for farmers at

various locations.

d. Departmont of Extension. Tho farm machinery devolopment
groups in the Agricultural Enginecring Division aro working
very closoly with the farm machinery section of the Department
of Agricultural Extcnsion. Tho collaboration is mutually
boneficial. Ift will assist them in carrying on their oxtension
activitios throughout Thailand and will help in popularizing
and promoting new developments in farm tools. Mceotings are
held poriodically, two extenuion pcople have attended IRRI
sponsorcd training coursu, their farm machinery scction has
assintcd in tust activitics, and an engineer has boon furnished
to help the scection in conducting a serica of four training

coursen at Chainat for extension poersonnol.

0. Manufacturer visits. RAgricultural Engincoring Division
personnoul vinit ovur 65 farm machinery manufacturcrs at least

twico a year. Thu principle purpose of thuse contacts is to



inform them of new developments, and to provide technical
assistance if they or their customers have problems with

the firms' products.

Sumary
Resuarch and development of animal drawn implements has been more
advanceéd in somo countries in the region. More uofk is heeded in Thafland.

Thg Agricdltural Engincering Diviuiqn, with help from cooperating agencies

such as IRRI and the UNDP and FAO of the United iiations are tackiing the
problem, Progress has been made and the work will continue to have a

high priority. 1In aspite of increasing acceptance of engine powered equip-
ment in Thailand, the intent is to continue the cuveiopmont and improve-

ment of existing and new implements for animal power.
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THAI-IRRI AGRICULTURAL MACHINERY PROGRAM

Semi-Annual Report January 1 - June 30, 1982

l. Staff

a. IRRI
The Cooperative Agricultural Machinery Program included five
full time personnel from January 1 - June 30, 1982 as follows: Ray
Fischer, Assocliate Agricultural Engineer, Kriengsak Sirichaimanus and
Suwit Bunyawanichkul, Senior Research Assistants; Juthaporn Charoen-
pravat, Sccretary; Vacharachai Pumarin, Junior Engincer; and Chalit

Chuengsombat, Technician.

b. Agricultural Engineering Division
Jaruwat Mongkoltanata.,, Head of the Workshop and Service

Soction; and Chak Chakkaphak, .Jcad of Resoarch and Testing Section
provided guidance that reflected Ministry policios and priorities, as
well as valuable consultation. Prasarn Kradang-nga participated part
timo with projoct responaibility during tho period. Assistance was
provided by other englnecers. Mr. Jaruwat and his people fabricate the
components and machine required for fiold test. Mr. Chax providos

technicians as required for testing and remecarch activities.

2. Training
Los Banos requosted candidates for tho Agricultural Enginecoring

training courns for manufacturora which was hold June 7-18. Thore are

no manufacturors of IRRI designs with cnough proficioncy in English

oo/2
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language to recommend at present. Scven firms have a manager who would
likely qualify on language, and it is anticipated some of them will
become manufacturers of IRRI designs in the future. Meanwhile, three
candidates who are in a position to promote and expand farm mechaniza-

tion were accepted for the June training course.

a. Mr. Boonsom Suwanaruk, Agricultural Engineer,
Agricultural Engincering Division,

b, Mr. Charoon Komcomphunt, Agricultural Engineer,
Agricultural Engincering Division,

€. Mr. Cherawat Munkit, Agricultural Engineer,
Department of Aqgricultural Extension, Farm

Machinery Scction.

Proliminary plans for a six day training course, to be givon 13-18
Soptember at tho AED in Thai languago, for manufacturcrs of IRRI dusigns
are being madec. Twonty firmo who éid not attend cither the Thai-IRRI
course in 1980 or tho FAO course in 1981 will bo invited. The managers
who participated in 1980 wugyested a longer courne. Tho oxtra day will
provide moro time for new machines such as the roapers, additional atten-
tion to dumonstrations, and non-technical subjocts for improving shop

oporation and managem nt,
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3. Project Activity

A, TH-8 Thresher

Sorghum was threshed very successfully with modifications to the
rice machine in January, 1981. Good results were obtained in soybeans
with other modifications 12-13 December, 1981. An attempt was made to
thresh both crops with revised common modifications during the week of
May 10 but results were not as good as in the prior mentioned tests.
Thorefore, differcnt modifications for each crop, as specified in these
trials, are recommended. A further revision to reduce the separation
loss, comprising a porforatcé sheet metal bottom in the straw discharge
with a deflector shect to tranofor soparated grain to the cloaning

sieve, is anticipated,

B, Cuttcerbar Roaper

1. The 1.6 m machine has been on secveral field tosts accumu-
lating approximately 9.6 ha in both rainfed and irriqatod ricoe. Somo
structural problems havo been rovealed. Recently many of the retainers
for the front of the ledgor plates failed, allowing the platos to got
disorionted, NAdditional testing io ncoded to further verify roliability,

Single 54" x 12" rubber tires are proforred for firm, lovol #noil
conditions. For rough and modorately moitit ground the tires aro dualed,
Cage whuoln perform the bost in extremely moist conditionn boecause they

provido bottor floatation than dual rubber tires.

oo/4
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The belt drive from engine to reaper should be an important
advantage because the machine can be adapted to many power tillars
produced in Thailand. The Chinesc roapers are driven by a PTO which
requires a power tiller with this featuro ~nd substantially increases
the cost of obtaining a rcaper. An operator's seat and caster wheel
will be provided for the IRRI reaper when time parmits,

2. The 1.0 m machine wan tested briefly with cage wheels in
irrigated rice in May. The field was generally dry but certain arcas
ware vory wet and floatation was inadequate. The wheels were modified

to improve floatation.

C. Manual Transplanter

The 5 row transplanter that has been ravised for use with
traditional secdlings has undergono some trials. Some vertical fins on
the front of the trayn and a spring loaded pressure plate bohind the
secdlings were intendod to maintain vertical arientation of tho plants,
However, the pressure plato prevented seedlings from properly dropping
down the niteps st the front of the tray bottom that allow for pushors.

The pusherus have been removed and development i continuing,

D. Upland Secder and Loevelor

The three row upland soodor is with a Xorat manufacturer for
uso and cvaluation in farmur's ficldas.
Yield renults from controlled whoat sevdings in lato Octobor by

the Thai-Australia-world Dank Land Davelopment Projuct in tho north

../5
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were received in March. The average of seedings with an Australian

drill yielded 468 more than by hand broadcasting. Performance of the
IRRI seeder was reported as good, but not equal to the Australian machine.
Their intent was to use the IRRI seeder in rice in June. Use of the
Thai-IRRI land leveler increased the yield by 47% compared to unleveled

but otheorwise similarly treatcd plots.

E. Cyclone Scoder

Yield results and plant population at harvest for the cyclone
seoder wero comparable to hand broadcasting, using preqgcerminated seed in the
Bangkhen Rice Station trial. A prcgerminated application was mado at
Huntra in May for comparison with hand broadcasting in a sced multipli-
cation paddy. Blucprints were recently given to ton firms.

A belt drive unit is being developed. Although this appears
to be a cost ponalty, it may appeal to small upcountry shops with no

source for the gears uscd in the original dcsign.

F. Paddy Sceder

The light weight paddy sceder with six rows spacod at 20 cm
waighs 14 kg with empty hoppers and requires approximately 10 kg of
pull with full hoppers. Four difforent cell oizes, based on the IRRY
motoring roller denign, provido a range of about 50 to 95 kg of scaod
poxr hoctare. They havo been teuted by pulling the noeder over greased
pPaper. The paddy suudor produced a ylold 798 higher than that for hand
broadcasting in the Bangkhen Rice Station trial. Plant population at

harvest were similar. Tho intent {s to conduct a similar compax ison

00/6
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this year. Blueprints were issued to three manufacturers.

G. Buffalo Plow

The first impression of many farmers and manufacturers is that
the recommended wide paddy moldboard is too large. Plows were loanod
to four firms in the northeastern region prior to tho plowing scason.
They were fequested to let farmors use them and to get their reaction.

A preseason demonstration was held in 51 Saket province in May.
Approximately forty farmers attended and soma of them had an opportnity
to use the plow. Their rcaction was generally favorable. The plow was
left with a Thai voluntcor who will arrange for usa by farmers. Demon-
strations arc important in transferring technology. Asaistance is
anticipated becausc the Agricultural Engineering Diviaion is fabricating
20 plows for fammer use and cvaluation. The Department of Agricultural
Extension nlready has 5 cach of the recommended wide and narrow mola-
boards in the provincas.

An IRRI cnaincer traveled the northeast during tho woek of June
14 to contact manufacturvrs, Of the four firms who had a prototype
Plow, two of the minagers did not want to keep it and wore not intorested
in arranging a ficdd dermonstration. Thonse plows were taken back. Anothor
manager took the prototype to the fioeld and he requested and recoived
another fmproved plow for ure by the farmors in his arca. A Xhon Kaen
manufacturer of plows with cast moldboards has produced 3 wide and 5

narrow moldboards which should soon bo used in fio)d trials,

ooﬂ



-7 -

Six plow firms hade had a prototype unit to date. One in the
north has discontinued production of buffalo plows and is no longer
1hterested. Two companies in the northeast and one in the north may

develop favorably by the 1983 plowing scason.

H. Plow Sole Fertilizer Attachment

One interested manufacturcr has blueprints for the fertilizer
attachment, It should become popular when farmers apply nutrients at

planting time as well as during the growing scason.,

X. Four Wheel Drive Tractor

Initial brief trials indicate the tractor should be pursued
further. It has been dormant for about four months; hopefully the

project can be resumed in the near future,

J. Powor Tiller

In anticipation of an operator's seat for use with tho roaper,
a roverse drive for the PT-3 has been reloascd for fabricating a proto-
type. It consints of an additional belt with 160° twint. The driven
pulley rotatus freely on the power tiller shaft., To back up, the forward
drivo belt clutceh pulley will be discengaged and a jaw clutch will engago

the roverse driven pulley with the keyed forward drivon pulloey.

K. Two Ton batch Dryer

This unit was uned for drying 4 tons of paddy by tha Dopartmont
of Agriculturcal Extension in the Suphanburi aroa. Performance was

roported an satinfactory. It is currently being used by a Minburi
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farmer for his irrigated crop harvest. Interest is increasing among

farmers whose crop is threshed during the rainy season.

4. Survey of Manufacturors

A total of 71 farm machinery producers were contactod during thn.
period. Their responses indicate that employment has decreased by 126 in
six months. One aof the firms reported that non-farm oquipment work has
been taken on to help ﬁtilize oxceos capacity. A significantly lowver
price received by farmers for paddy has reduced the market demand for
machinery. Axial flow thresher, Thai tractor and power tiller production
arc down from 9 to 19V comparcd to a year ago, based on unofficial volume
estimates,

Some additional data on the labor required to fabricate and assemble
one power tiller was obtained. A total of seven firms have quotoed a range
from 2.4 to 4 man days per machine., The variance reflects production
volume, number of purchased components, selling sprochets and gears to
other firms, and whethor ateering clutchos are provided. A manager who
has been active in the Tractor Manufacturer's Assoclation indicated that
60,000 powur tillers were produced in Thailand in 1981, Use of the man-
power quidulines totaled 59,700 machines which suggests that the power
tiller guidelines are relfable.  Additional quideline data for Thal

tractors and thrueshers was not rovealed during the June visita,

5. Manufacturcra of 1RRI Desnfgnn

A total of 11 firm managers signed the memorandum of agreement
during this aix month perfod. MWueprints were issued to interested shope

a0 follows
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Design # Shops
Thresher, TH-B 5
Thraesher, TH-7 4
Cyclone Seedor 10 (a)
Paddy Soeder : 3 (a)
Upland Hand Weeder 3 (a)

Upland Seedor

Batch Dryer, 2 Ton
Transplanter, TR-1
Grain Cleaner
Improved Duffalo Plow

(a)

bt e NN

(a) Firat yoloase of machine,

Designs available from the Thai-IRRI cooperative project were
built by 24 firms, Two of them produced their first thresher prototypes,
A Xhon Kaen manufacturcr has built cight {nproved buffalo plow moldboard

assemblios for use by farmers and for market uvaluation.

Built

Reqion and Company AYT Ext, Wheel Plow
Metro Bangkok

Pramual Kolakij x

Thai Senqg Yont X

Yontrakumpanich x
Other Central Haeglion

Banpong Utsahakum x

Jakkawan Tractor X

Jongpradit

Sahakarnyont x

Sompin rarnchang X

Ubol Fosit x

Yontpradit x

Katset Pattana x

Xunaain x

Lim Chiung Seng (a)

Uppakorn Xaset {a)
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ment of four machines has been translated to Thai, and distributed to

appropriate firms as follows :

Q.

b.

Ce

d.

Improved Buffalo Plow = 3.pages
Cyclone Seeder - 2 pages

Upland Seeder - 3 pages

Transplanter Operation and Seedling Cultur- (1981)

- 14 pages.,

Copies of translations were furnished to the Ag.

Engineering Departments at Mac Jo Institute of Agricul”

Kasetsart, Khon Kaen, Chieng Mai, and Prince of Songkla

This information may be helpful in the instructional/c:

at these locations: The mailings included :

a.

b.

C.

d.

Q.

f.

ASAE standard S-211.3, V-belt Drives for Agr
Machines

ASAE standard S-320, Category "O" Threc-Poini
Attachment for Hitching Implements to Lawn &
Riding Tractors upto 20 lip.

ASAE Engincering Practicc EP-389, covering o
Introduction to Farm Machinery

Dryer

Transplanter Opcration and Secdling Culture

Upland Sceder

Improved Buffalo Plow

ultural
.1 Technology;
‘lversities,

.sion programs

ltural

‘roe-Link
Garden

rs

IRRI litcerature on Transplantor, Seodor, Fortilizaer

‘Applicator, Throsher, Diaphragm Pump, 2 Ton Dryer,

5-7 Np Power Tiller, and Extendable Lug Wheel. (English).

0e/12
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Presentation at Mcetings

a.

b.

Thai-IRRI Cooperative Project in Farm Machinery --

R.C. Fischer. Presentcd at Department of Agriculture
Seminar, at Bangkhen on April 26, 1982

Farm Machinery Development in Thailand -- R.C. Fischor.
Presentcd at the 75th annual meecting of the Amorican
Society of Agricultural Enginecrs, at the University of

Wwisconsin - Madison on June 29, 1982,



REGION

Hetro Bangkok
Cther Central

7ctal Central

Korth
Rortheast
East
South

Total

Change, 12 mos.

20

27

19
11

o

1

Estirzated Farm Machinery Production in Thailand

January 1 - June 30, 1982

IRRI DESIGN

AFT

PLOV

L.WHEEL

1,130

468

1,598

388
52
2,225
2

4,265

OTHER
POWER _ THAL C'BAR 12 FOW
TILLER TRACTOR REAPER TRANSP.
9,275
6,010 4,290 150(1.0 m)

15,285 4,290 150
1,150 240 3

11,940 30(1.6 m)

20
28,395 4,530 180 3
~19 -17
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Meeting of Engineering Personnel ‘ﬁ¢€“ "

Aug. 11, '82 - Bangkok

Attendees: AED - Khun Chak, Jaruwat, Supdsit . ‘ff/
FAO - Messrs. Howvson, Toet \ ﬂ'
IRRI - KS, SB, VP, RCF RN

'FAO-UNDP Project

1. The three universities that are involved in testing were visited
recently. The plow from Pakistan looks quite good and a few models of a
scaled-down version will be fabricated. It is a western style moldboard
with a 6" wide share. A replaceable ghare and woldboard are incorporated
along with a special quick wounting to the Thai buffalo plow frame which
requires only one bolt.

2. Thirteen manufacturer trainces recently attended a 5 day training
course in blueprint reading., The course was given at 1.S.I.

3. A small rice head thresher from the Republic of Korea has been
tested at Chieng Mai University. The unthreshed loss was initially 10X
because all the pannicles did not get into the machine. A revision
reduced the loss to 4% but at the expense of increasing blockages in
the unthreshed heads return auger.

4. Six weeding devices have been tested and evaluated by a perfor-
mance index number. An Indian hand pushed weeder had a rating of 600,
whereas the next bent weeder was 167.

5. Upland tillage teats will resume at AIT during the week of
August 23. Six primary tillage, 6 secondery tillage, 3 sceder, and
J weeder tests will be run,

6. A super granule applicator from Holland is being readied for
tests, to be conducted by the Rice Division. It has an oscillatory
granule metering device and an air pump which forces the pellet into the
wud and which prevents plugging of the tube.

AE.D. Activitices

1, Rainfed Project. Work has been conducted at the stations
in the four provinces involved, principally for familiarization of
personnel and for their own information, Most of the testing will be
done in farmer's fielde. Successful demonstrations have been conducted
on the jab planter and the 3-4 row seeder development to date. Additional
planters are to be fabricated.
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2. Policy and strategy statements concerning mechanization
strategy are being revised for a National Agricultural Machinery
Committee Meeting on August 18.

3. .The importation of power tillers with steering clutches, and
small used 4 wheel tractor has been presented by the Agricultural
Machinery Branch of the Thai Industrial Association. It is anticipated
that this will result in a revision of import duties on these items.

Two other types of power tillers are not a problem. Thai tillers
without clutches are not imported and higher priced imports with several
speeds are not produced locally.

4. A two day machinery program is being planned for the Northern
Agricultural Center, Cheing Mai. The program will include a farm
machinery exhibit, seminar, and demonstrations. All cooperating
projects should participate in this.event,

5. The AED proposecs to budget for a manufacturer's training course
in 1984. Assuming Thai-IRRI also has a course that year, coordination
to avoid a time conflict is required. However, the course content will
be directed to manufacturing engineering which will not conflict with
the 1980 and 1982 IRRI or 1981 FAO courses which are principally
concerned with product design and function.

Thai~IRRI Cooperative Project

1. Manual transplanter for root washed seedlings. Performance
has been improved with a brush underneath the slot for removing seedlings
but additional work is required to obtain acceptability.

2. Paddy Seceder. A Nonthaburi farmer used the seeder for 5.6 ha
(35 rai). Hec has a good stand and is pleased with the machine performanc
He recported a capacity of 1 3/4 ha (10-12 rai) per day for the 6-20 cm
row spacing machine. Blueprints have been furniched to 3 firma.
Material im ordered for fabricating 3 additional wmachines.

3. AFT. Drawvings are being prepared for release of recommended
modifications to interested manufacturers for threshing soybzans and
sorghum.

4., Reaper, 1.6 m. Draving modifications are underwvay, prior to
relcaging to several interested manufacturers.

S. Reaper, 1.0 m and PT-5, Questions of adequate floation and
engine power in wet, irrigated fields require resolution. 1t was
anticipated that these machines would be releaned after the 1.6 B unit,
However, two manufacturers called on nuccessive days and indicated they
wvanted to start on the 1.0 w reaper during their upcowming off seanon,
1t was then decided o release now, DBlueprints of Los Banos sepias are
vith five firms who specified intercat in the emall reaper.
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Twenty two additional factory managers are being contacted to determine
which size of reaper they wish to pursue. Improved cage wheels will be
relcased as soon as they are verified in field tests.

6. Cyclone seeder. The Huntra seeding comparison of May 27 was
observed two months later. There was no visual difference between
hand broadcast and cyclone seeded plots at that time. The belt-drive
option for the cyclone seeder is released to wmanufacturers.

7. Four wheel drive tractor. The 7 Hp B&S engines have been sent
out for servicing and governer repair, to aid in maintaining comparable
speeds. Evaluation will resume after installation of the automotive
steering gear.
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TEAI-IRRI ACTIVE PROJECT STATUS

Engiaeer

Suwit

Suwit

Krieagsak
Vachkarachai
Krieagsak
Suvit
Vacharachai

Vacharachai

Developzent
Start Finish
Jul. 81 Sept. 82
Mar. 82 Mar. 83
Aug. 81 Nov. 82
May Bl Jun. 82

- Aug. B2
Apr. 82 Jan. 83
1984

- Mar. 83

2 0

No. I7

&
Rﬂ}_NLB
AUG 1982

11/8/1982

Reparks

—

Test program on 14 ha. is
cozpleted. To be released
to cmanufacturers in September.

Blueprints released to 5 firms.
Ioprovezent of floation in wet
fields will continue.

Perforzance in lab tests has
izproved.

Belt drive option is released
to manufacturers.

Decision to release modifica-
tions for scybeans and sorghum.

Design of caster wheel and
operator's seat has begun.

Work has resumed. Steering
oodification being made.

An attachzent to replace the
plow moldboard cozprising

2 sweeps for 25 cm row spacing
or 3 sweeps for wider spacings
has had limited test.
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TEST REPORT
July 19, 1982
Written by: 8.B. N - B
[, -
Test title: Field test of 1 m rice reaper
Test date: July 15-16, 1982

Test place: Suphanburi Rice Experiment Station, Suphanburi

Introduction

The test was conducted in the station field with RD23 varlety.
The crop was broadcast and was about a week under maturity. The crop
was very dense, not lodge, and was 1.3 m high. The field curface was
very rough and tho so0il was very dry. The 1 m reaper was mounted on
the IRRI PT-S with a 3 Hp BES gncoline engine, Cutting height cof the
reaper could by adjusted by changing the hitching points betwein the
reaper and the PT-5 and the skid relatively needed to be adjusted.

Procedure

A rectangular shape of 60 x 100 m2 field was measured from a
full sire of 00 x 100 m? fie¢ld. Performance data of the machine was
taken from this field. A headland at the ends, 2 m and 3 m width, was
used tor thism test. The ukid was removed because of the rough field
to provide a atanding stubble to support the cut paddy. SHoma hand
tools were put into the tool box which wan added at the rear to assist
in balancing the reaper weight. The rmachine was equipped with a sot
of 5 1/2" x 12" ningle rubber tire with a wheel tread of 21 5/8" (55 cm),
Soms data was collected as shown below,

Testing Data

Cutting height t 3O cm

¥ifective width of cut 1 1,00 m

Traveling time over 96 n s 07.7 sec,
1

Machine ground sjeed

3,94 xevhir (1.09 m/nec)
Tenting Vroblems and Obseivation

1. The engine hilled frequently when operating at about
2.5 ko/hx ground ejead, 1L occanionally killed with
the engine throttle wide open, or about 3.9 kw/hr,
This may be hecaute of the englne hot perforsing
satisfactorily, or too srall an engine for the hoavy
crop condition, ‘e engine prerformance ehould be
evaluated and corrected or a larger engine should
be taken along for the next test.
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3.

4.

5.

RefEEE

A 2-m width of the head land seem:d to be not enough
for turning. A 3-m width was tried and it provided
better cutting at corners and easier to turn.

Cutting the crop was catisfactory but the butt end

of the windrow was uneven compared to the 1.6 m
machine performance. ‘his was probably due to the
rough field and to the high machine speed which tended
to back feed,

The roller chain connecting link required replacement,
Since no interchangeable link was available a new
chain was installed,

The total area harvested by the 1 m reaper for this
test was B rais (1.20 ha)



Thailand Industrial Extension Project

Progress Report for USAID

Mar. 1, 1982 to Aug. 31, 1982

General

The demand for machinery for the rice farmer has declined
in this period relative to a year earlier, principally because
of a substantially lower price paid to farmers for rice. This
has resulted in reduced machine production schedules, which can
be expected to continue until the problem of farm income improves.
The demand may be adversely affected further by a drouth through-
nut the northeastern region., Firms with under-utilized manufac-
turing capacity are encouraged to select one or more new products
for manufacture, A greater interest exists than formerly; how-
ever, they have some reluctance to proceed with 4 new product,
not knowing the market potential under the depressed economic
condition of the farwer,

Two shops initiated production of the iwproved butfalo
plov in the second tiacal year of the present contract., Six
Cther firme started thedir firet production of axial flow thresher;
thiee 0f "tes cach produced a prototype of the =7 or TH-8 (rom
blueprinte. Ztother fire produved a nev wodel about the asize of
the TM-! vith vheelsn; huowever he has built axial flow threshers
for suvme tite. The tecenl fival teleanes of Llueprinte for the
paddy secder, (yclobe seedet, atud 1,0 ta yeaper to ), 9 and %
intereeted firua, teapectively, phuuld ace manufactusing activity

§n the thigd fiscal year,
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The farm machinery development activities in the IRRI semi-
annual report through June 30, 1982 is quite comprehensive and
remains current. Training, exteneion, translations and manufac-

turer information in the IRRI report also are current.

AED Cngineering Participation

One AED engineer was active on & part time basis during
this period, until July 1 when he entered the monkhood for four
months, A June graduate in Agricultural Engincering from Kasetsart
University was assigned full time to the Thai-IRRI project on
July 23. He will be aseisting a senior research engineer on

project development and teat activities.

Equipment Demonstrations

Central North N.E.
Buffalo Plow 2
Reaper, 1.6 m 1 1
Reaper, 1.0 » 1
Cyclone Seeder 1
Paddy Sceder 1

Pirst Producticn (2nd fiscal year)

Iwproved Buffalo Flow

Units
Chan Thai lek, Khon XKaen 8
Khun Mee, $1 Haket 15
2)
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