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During the 1981-82 year progress has been made in the three
 
countries inwhich we have been involved: The Pnilippires, Indonesia,

and Thailand. New equipment, especially 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 ergiraer for the project.
 

As in the rest of the world, the economies of the Southeast Asian
 
countries are ina depressed state and, in general, the farm equipment

industry in these countries are affected. However, as indicated in
 
the statistics of the country reports, 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 Bafos 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. Henkf departed for Sri Lanka to be part of a program supported
by the German Government. Dr. B. JI.Cochran, Visiting Scientist, returned
 
to the U.S. on July 1, 1982; and Dr. J. Lingard, Visiting Scientist,
 
returned to England on January 1, 1982. The staffirg of the department
 
presently is: 

Dr. C. 1. [lockhop, Head of Department, in charge of Design, and 
Project Leader of Industrial Extension. 

Mr. M. Arlyoshi, Agricultural Engineer incharge of Test and
 
Evaluation.
 



-2-

Mr. Bart Duff, Associate Agricultural Economist in charge of
 
Economics Section.
 

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

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

In addition to the staff changes inricated 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 IlWoon, (appointed June 5,
 
1982) from Korea, 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 Hlaq, 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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Thare 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 Outreach Progrx.. 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 

Philippines 10 5 
Burma 2 
India 1 2 
Indonesia 2 2 
Sri Lanka I 
Thailand 3 

Total 15 13
 

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 Bahos, 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 Network
 
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 upon priorities presented by Industrial Extension Engineers
 
in the OutreaOh 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:litions and introducing itto 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 I 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 inmany

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 inApril 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
 
ifthe 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 inMindanao.
 
Dr. Shukla has responsibility for the test and development
 
of the unit.
 

b. A warehouse type dryer has been developed by Dr. Jeon utilizing
 
a rice husk furnace and a vortcx 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, itappears to have usefulness in prepare& seedbeds.
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Prototypes have been sent to Burma, Thailand and Indonesia for further
 
testi ng.
 

6. The "Buffalo Plow" improved inThailand was fabricated and
 
tested at Los Baios. 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 ?-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 inLos Banos
 
November 2-5, 1982. The meeting provided opportunity to discuss problems

in the field and to exchange information between engineers at headquarters

arid outreach personnel. The meeting gave us opportunity to adjust our
 
priorities in research being conducted at Los BaIos. We plan to have a
 
similar meeting in November, 1983 in conjunction with the "Technology

for the People" Fair to be held inManila November 21-27, 1983 (IRRI
 
will have a display at the Fair).
 

Studies
 

The outreach group in Indonesia has been cooperating with USAID/
 
Indonesia in a project inSulawesi called the Luwu Mechanization project.

A progress report of the work to date is included as Appendix C.
 

We are obtaining some excellent data. Presently all two-wheel
 
tractors are still performing well and the operators wish to retain
 
and purchase the power tillers. It is expected that power tillers
 
and associated equipment will be fabrlcated locally.
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Other Activities
 

In addition to the supervision of the Industrial Extension Outreach
 
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
lities 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
 
reearch and development activities for the Philippines. A workshop on
 
Small Farm Equipment P&D was held on December 3-4, 1981; and a workshop
 
on Small Farm Equipmerit 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 Philippines is attached as Appendix D.
 

Indonesia Outreach Program
 

The project isoperating inWest 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
 
inthe 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 informatiuti 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 inWest Java. The government isproviding 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 inthe Indonesian language was conducted in
 
Jakarta and training programs for operators have been held in the
 
provinces.
 

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

A counterpart engineer isnow appointed to the project and it is
 
hoped that he will take i more active role in the project.
 

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

Thailand Outreach 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 fanmers cannot comprehend the benefits of the improved 
plow. An extensive demonstration program isneeded. Where the plow has
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been demor.strated, it has been accepted by the farmers and produced in 
numbers; Othough the numbers have been small. The improved plow was 
introduced into a northern remote area. See report in Appendix F.
 

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

The paddy seeder, IRRI 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 rhina (but too
 
expensive) it isbelieved that the IRRI reaper will have good acceptance.
 

The project istrying 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 inmany countries.
 

The farmer inThailand isaccustomed 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 inThailand 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 inThailand.
 

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 intheir manufacturing. 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 Tha iland is in Appendix G. 

India Outreach Program 

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

The Director of the Central Institute of Agricultural Engineering, 
Dr. T. P. Ojha, who is also Director of the CIAR-IRRI project has 
recruited Mr. 1P. Datt, presently with the Central Rice Research 
Institute at Cuttack as project engineer. 
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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
 
University 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 inBurma,
 
two reports are included for information. "IRRI Designed Small-Scale
 
Agricultural Machines in Burma" and "Experience inBurma with the
 
IRRI-designed Manually Operated Rice Transplanter." Both are included
 
in Appendix H.
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PR00RAR S0 H E D 1 L 

Tw2~o-Week Agic urZEngnneering frining Cour8 e 
r June ?-18B, 2982 

June ? onday 	 ~

8:00 -8:25 WeZoome (Seminar Room A, Chandler HaWZ 	 M..D. Pathak, 
8:15 - 8:46 IRJLTAgricultural bngneering and - 0. W. Bookhop,,,

IndUstz'ia4 Ext ension Programs

8:45 - 9:25 Slide show on "The Noe of'IRRI 	 OIS/Viitora., Brau 
9:15 	-9:30 Preparation for Introduotion of Trainees, Moeto Agrio.,En:g'g. 

Conference 'Room 
-9:50ee 	 -tafR-E-Stiocoiey
-10:00-Intr 


10:00 - 20:130 Coffee, Break 
10:30 - 12:00 Farm Economics: Typical costs and returns B. Duff 

18:0- ~ for different levels of teohnoZogy 
12:001:00 Lunch 

2:00 	- 8:00 Farm Economcs: Partialbudget analyjsis of 0. Shjarrook/P. Moran 
aZternative technologies 

8:00 2:45 IRRI Engineering Draing System 	 F .J~to 
2:45 - 3:00 	 Coffee Break 
5:00 - 4:00 Shop Toole and Plant Layout 	 N. Langam 
4:00 - 5:00 overviews of AgriouZturaZ Equipment for S. A. Gutferra/
 

&nZZ mioe Fare (video tape) R. H.Stiokney
 

June 8 - Tuesday 

9:00 - 18:00 Field Practice:2Yansplanter, Reaper S.Labro,
 
and Pow~er TCZers (with plow, rotavator,
 

18:001:00 and harrow&) 
22:001:00 Lunch I 

1:00 - 8:45 hanuaZ franopater 	 X. ?.JaaZi~i/A. Vasalco 
8:46 - 3:00 	 Coffee Break 
3:00 - 5:00 Tranhplanter: Shop Practicecod Seedftng 	 A. Vasalo/E. Dungo 

Preparation
 

June 9 - Ved'iesday
 

9:00 - 9:15 Faum Eoonoios: Techniques for Investment 0. SharrookiP. Ibra 
Approisal, including B/C, ZAR, and BE 

9:15 - 10:00 2hnnsp~tnter: Eoonorii 4na~yFis 	 L. Ebrlofl 
10:00 - 10:15 Coffee Break 
10:15 - 12:00 Thiresher. 	 M. ieet ro/A* Cabaflee 
12:00 - 1:00 Lunch
 
1:-00 - 5:00 Thresher.: 90op and FleWorkw A. Cabatlau/I. Dunpo
 

June 10 - Thursday 

9:00 - 9:00 Threeheru: Economto Anatysis 	 F. Juarex 
9:00 10:000 Coat Estimnating for Shatt and Nediwi, 	 H. Naatod 

&cat# Equipment 	I40sufaoturers 
10:00 - 10:15 Coffee Break 
10:35 - 2:00 amr d Ro~tary~Ntier. 	 I.Ibsalil/e. Catluneg
11:00 - 1:00 Lunch 
2:00- 5:00 Shop W*r 	 H.N. rio,'E. Dngo 
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June 11 ~Fri~day
 

8:400.- :'9:00 TaiZera,. Ecno. AnNaoi Ta/nDanr
 
20:00 Reaper 	 V. Tiag00l. iar 

10:00 20:25 Coffee Break. 
20 228:00 Reaper (continuation)
 

2:00 2:00 	 Lunchz 
* :00 -5:00 Reaper: Shop W~rh 	 H.ManaligocVE. DungQ 

June 24 - Monda 
8:00 fl9f0 Reapr:v, Econmic Aw,aoP.Mrn
 

*9:00 : 20:00 	 jigs a Fixtures L~. /C$OJ7oo 
20:00 -20:28 Coffee Break~ 
20:25 - 20:30 Photograph of CoUrse 4Patioipants OIS, Photography 
20:30 - 28:00 AxiaZ-Ftow Pwmps 	 G. Salazar 
28:00 - 2:00 Luncoh 

2:00 - 2:00 	 AxiaZFZw PwipB: Economic Ana~yeiq C. Haranan 
8:00 - 8:00 Axial-FtPumps:_ pA_i T~ieId 11A- EfCa 1,ung/E Dungd_ 

June 25 - 2uesdaz 

8:00 - 9:00 	 Economics of Manufacturing N. Langwa 
9:00 - 9:45 	 Machinery Safety M. Aioh 
9:45 - 00 ofe ra 

*20:00 - 21:00 Testing and Evaluation S. Labro 
21:00 - 128:00, Rott~ing injection Planter 	 M.Aban 
28:00 - 1:00 Lunch 
1:00 - 8:00 	 FertiZixer Applicator's X. Canacho/0. SaZaxar 
8:00 - 3:00 	 Sm~all Enigines for Farmi Machinery H. Manaligod 
3:00 - 3:25 	 Coffee Break 
5:15 	- 5:00 Bolting Injection Planter and FertiZixer N. Aban/G. Salaxarl
 

Applicators: Shop and Field Wo~rk X.Coaaho
 

June 16.- ke chiada
 
Field trip to cooperating manufacturers N. Langain
 

June127 - Th uradayi
 
8:00 - 9:00 	 actension Program: Overview ~ C. W. Bockhop 
9:00 	- 10:00 Extension Program: Past Experiences in S. A. Gutierreal
 

the Philippines R. N. Stickney
 
10:00 - 10:15 Coffee Break 
10:15 - 11:15 Consequence. of Mechanixation Studies B. Dutff 
11:15 - 18:00 Ho0w to Plan and Conduct a Field S. Labro 

Demns~htration 
18:00 - 1:00 Lunch 
2:00: 8:15 	 Rioe Drying L. Ralon 
8:15 5:00 	 Rioe Hitting I. Coamaoho 
3:00 - 3:1 	 Coffee Break 
5:15 - 5:00 Drying and Hitting: Laboratory York I. Camooho/L. Raton
 

June 18 - mrdau
6:00 - 9:45 	 Course Exanination S. Gutierres 
9:45 - 10:00 	 Coffee Break 

10:00 - 18:00 IZRRI Tour 	 Visitors' Bureau 
18:00 - 1:00 Lunch 
1:00 - 8:30 	 Questionnaireon Course Evaluation; Free Time for mecoussion 

of achines of PartfoularInterast 
8:50 	- 8:00 Closing Remarks C. WI. Dookhop
 

Distributionof Certificates
 
5:00 - 5:50 	 iderianda Trainees I Instruotore 
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- ~--~~- - P R 0 G R A M S C HI E, D U L E 

Tw Agricultural Engineeri!d Training-Course ''2o-Week 

Dec., 6 Mondgy 

8:00 	 We~ootna (Seminar'Roomi A, Chandler'Hall) M., D. Pat7h1k-8:25 

8:211 8:45 	 IRRI Agriou tu'at Egneering and. InduatriaZ C. W,. Bookhop 
-~ - Extension Progra 

8:45 - 9:25 	 Slda show on "The Rion of IRwZ' .,---Vsio' Bueu 
..9:15 9:30 	 Pr'epar'ationfor Introduatin of Trainees M,ove to Agrfao ~uEn1. 

9:30 - 20:00 Introdzuotion of traineeandr safR cfvE. o Rtotn 
>.20:00- 10:30 Coffee Break iRESoke 

different ZeveZe of technology 

22~1:00 - 2:00 Lunch
 
1:00 - 8:00 Pam Sconanfioe: Partial budget analysis of D&Sheld,/P. Kaiser 

alternati~ve teohnoZogies 
2:00 - 3:00 	 IRR Engneering Drwng Syst~m F, r.. .Iatnt"Jot,-

-3:00 - 3:15 	 -Coffee Break -

3:25 - 4:00 	 XARI gineering DrawAing Sysutem (continuation) 
4:00 	- 6:00 overiews of AgriouZturZ Equipmmnt for 3'ial S. A. Guiisrrox/


Rio# Farme (video tape) R. S'. 8tiok0ey
 

D4 ae.-? -21unaday -	 --- - - - - -- 

8:00 	- 18:00 Field Practicoe: Transplanter', Reaper, Thresher, S. Labro
 
Axial-PW Pum d Power NTZM'as
awnj 	 (wth plow4 
z'otavator, and ha;vP00)
 

12:00-12:00 Lunoh
 
.X1:00 - 8:45 	 Mnmual Transplanter . RanaUU/ 7.3aiW'r 

2:45 - 3:00 	 Coffee Breakc 
3:00 - 5:00 Transplanter:Shop Praotioe and Seedling A. VasaZto/I. rungo 

Preparaion 
Dec. R Wdneedc 

8:00 - 9:15 Parm lo0o?amc: Teahniques for' Irnvebnent shistd/P. Kaiser-P. 

Appraisal, inclZuding BIC, IRS, and Be! 
0:15 - 10:00 	 Transplanter:Eoona'$o Analysise L.A'bron 

10:00 - 10:16 	 Coffae Br'eak 
10:16 - 18:00 	 Thrmehera M. Piestro/A. raba7.Zee 
12:00 - 1:00 	 Lunch 
1:00 - 5:00 Thvahera: Shop Work N. Otestre/U. Dugo 

Doo. 9 - 2Wuaav 

8:00 - 9:00 	 Threaha'a: Neonania Analysis P.Juwwis 
9:00 	- 10:00 Cost Iestmcxing for &,aUt and Nedtw" Soate H1. Nanalgod -

Squipnent NoWudoturere 
100 - 10:16 	 Coffee Break 
1015 - 18:00 	 Powr I Rotary 2Ttlern &.cattZy 
11:00 - 1:00 Lunch 



- is00 - 5:00 Shiop Wor'k, Powr and Rotaryj Viters H. N.uitigd/
 
r. NMaatii491. Dunoe 

Dee. 10

soG - 9:00 NtUva: Efoumrt Anatyeie 	 C. #I0a 0-----

-N C 	 (over) 



20.5 	 CabaleeBeakA,
20'.00 -0:6 CoffeeBra
 
S20:25, 12:00- Reaper (oontiniuation)
 
12:00 - 2:-00 Lunob , 

1.:00 5:00 Repper: Shop Work H. MncaZigodlE. Dungo/ 
A. Caballes 

Dea. 13- Monday 

8:00 - 9:00 Reaper: Eoonanto Analyuis 	 P. Xcaiuer 
9:00 - 20'.00 j7ige a Fixctures 	 L. Kianoo 

10:00 - 20:25 -"-Coffee Break 
20:25 - 20:50 	 Photograph of Course Partioipante 015, Photography 
20:30 - 12:00 	 Eaononiaa of Manufaotu~ring N. Lwan 
2:00 - 2:00 Lunaoh 

S1:00 - 4:00 AxiaZ-Flcia Pump.#: Leature, and Shop Work 0. Salaxar/E. Dunglo
4:0- :00 Ax iaZ-t Pump: Eooncmiia Ana yai 	 Cr.ma 

lDea. 14 - Tueadwd 

8:00 - 9:00 Shop Toole and Plant Layout 	 N. Langan
9:00 - 9:15 Naahinery Safety 	 M.Ariyoshi 
9:45 - 20:00 Coffee Break 
20:00"-11:00 	 Testing and Evaluation S. Labz'o 
22:00 - 12:00 	 Rolling.Injeotion Planter V. Tiangoo
28:00 - 1:00 	 Launoh Cmh/iioSiaz 
2:00 - 8:00 FertiliaerApp Uoatore 	 achleo/lxr 
8:00 - 3:00 SwcU &Wgines for Farm Maohinery H. Nalgod 	 . 
5:00 - 5:25 Coffee Break 
3:15 	- 5:00 RoZ~ing Injeotion Planterand Fertiier V. Ti:anoo/G. SaZaxar
 

Apploato2'e: Shop and Field Work X. CcmaohoL. Kiwio
 

Dee. is - urWoodojq
 
Field trip to ooperatingmnufaturere Ni. Lwcmv
 

Dec. 16 - Thuvadii S
 

8100 - 9:00 Extenuion Progrwr: Ooeruiev C. W.Bookhop
 
9:00 - 10:00 Extension Pirgw': Past &*peiences in the 5. A. Gutierroa/
 

Philippines 8. N. Sttokoiey

10:00 - 10:15 	 Coffee Break 
10:15 - 11:16 	 Coneequenoes of Nechanixation Studies B. PIf 
31:16 - 12:00 	 How~ to Pt~m and Cciduct a Field Dmuontration 8. Labro 
11:00 - 1:00 	 Llmoh 
1:00 - 2:15 Rios Drying L. Ml~aoe
 
1:15-. 5:00 Rice Nainir X. C4Uaho
 
5:00 - 5:15 Coffee Break 
5:15 - 5:00 Drying amd MIii Mr: Laboratory Work X. Coaaeho/r. Ratos 

Dec. 17 - Poiday
 
8:0- 9:45 course btwinatoi N. Lag


9:45 - 1000 Coffee Break 
10:00 - 11:00 	 IRR f'our VstrBra 
11:0 - 1:00 	 Ilm~h 
1:00 - 1:50 quetiamaire m~ Course NuaZuation, Avee rim for Diausaaicn of
 

Nachinee of Pa'tiouaa Iktereet
 
1:50 - 5:00 CtoiingRmrke 	 C. 1/ oko 

8:6U 	 1mgmfId5:00 - Nerienda 	 ~ to~m 



AID 492-CA-1707
 
Sta:een: ofxpend::res & Coz-itments 

For 71-a Years En .JlgAugust 31. 1982 

(1n US $) 

Coccitnents
 

up :o 
Expenditures AuLust 31, 1982 

Salaries & Wages $403,473.63 $ 30,611.28 

ehed 52,629.17 11,131.32 

. Benefits & Allowances 213,952.02 16.986.39 

Trau." L Trans~or:a::cn 113,196.42 9,835.77 

E;Yca:, Mterlals & Supplies 107,891.17 9,086.02 

34,352.36 100.00 

Studies - -

Vorkshop . .. 

*,7otal. approved budget for the period Septe=ber 1, 1980
 

:o August 31, 1982.
 

Expenditures & 
Cc _i4ents 

$434,004.91 


63,810.49 


230,938.41 


123,032.19 


116,977.19 


34,452.36 


-


Approved 

Budget* Balance 

$524,430.00 $90,345.09 

76,420.00 12,609.51 

407,460.00 176,521.59 

203,770.00 80,737.81 

176,000.00 59,022.81 

60,930.00 26,477.64 

46,000.00 46,000.00 

http:34,452.36
http:116,977.19
http:123,032.19
http:230,938.41
http:63,810.49
http:434,004.91
http:34,352.36
http:9,086.02
http:107,891.17
http:9,835.77
http:113,196.42
http:16.986.39
http:213,952.02
http:11,131.32
http:52,629.17
http:30,611.28
http:403,473.63


AID 492-CA-1707 ( Philippine Headquarters) 

State-ent of Expenditures & Cotm-itments 

As of August 31, 1982 

Total 

Expenditures & Approved 

Expenditures Commitments Commitments Budget* Balance 

Salaries & Wages $295,369.32 $ 21,937.46 $317,306.78 $360,030.00 $ 42,723.22 

Cer head 39,671.46 6,972.64 46,644.10 52,900 6,255.90 

Frinze Benefits & Allow-ances 196,427.05 12,865.34 209,292.39 339,240.00 129,947.61 

:rave: L rans-ortation 16,161.25 4,086.28 20,247.53 49,930.00 29,682.47 

E"u.aten:, a:erials & Supplies 951.65 304.18 1,255.83 38,000.00 36,744.17 

Training 21,950.01 - 21,950.01 12,000.00 C 9,950.01) 

- 10,000.00 10,000.00 
Szudies 

Workshop 

$5_0__01Z $ 46S165.9862±100.00 $245 43.36 

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



AID 492-CA-1707
 
Philippine Headquarters
 

Schedule of Expenditures
 

Schedule 1 - Salaries &'Wages 

a) Senior Staff
 
$126,485.16
 September, 1980 - August, 1981 

150,343.54
September, 1981 - July, 1982 


b) Local Staff
 
3,283.19
September, 1980 - August, 1981 


September, .1980 - August, 1982 15,257.43
 
295,369.32
 

Schedule 2 - Overhead
 

$ 19,075.95
September, 1980 - August, 1981 

May, (Sr. Staff)
September, 1981 - 1982 
June, 1982 (Support Staff) 20,595.51 

U2,671.46 

and Allowances
Schedule 3 -FrlneBenefits 


a) Senior Staff
 

Post differential, housing and utilities
 

allowances
 
$ 39,693.59
September, 1980 - August, 1981 


52,159.21September, 1981 - August, 1982 

lIE Perqui;te 
33,720.83
September, 1980 - August, 1981 
36,559.74Spte t1) ',or, 1981 

EducatiotaL allowance 

1981 6,246.07Septtc-bor, 1980 - August, 
7,062.98September, 1981 

Educa t iona I l'r;viI 

1981 4,638.00S, ttemubr , 1980 - August, 
7,872.00Septcnbor, 1981 - June, 1982 

Insurance, t Vrel lleom; 
486.89Sept ttmb,'r, 1980 - August, 1931 
240.96
Se.ptiember, 1981 - August., 1932 

$188,680.27
 
b) Local !;taf( 


$ 959.43Sept:-mhe:t, 1980- Augoust, 1931 
6,787.35SpL'::ibwr, 1981 - Augu,;t, 198 
7 7146.7 

http:6,787.35
http:188,680.27
http:7,872.00
http:4,638.00
http:7,062.98
http:6,246.07
http:36,559.74
http:33,720.83
http:52,159.21
http:39,693.59
http:20,595.51
http:19,075.95
http:15,257.43
http:3,283.19
http:150,343.54
http:126,485.16


vq
 

Schedule 4 - Travel and Transportation 

a) Local Travel expenses 

September, 1980 - August, 1981 

September, 1981 - July, 1982 

$ 

$ 

19.80 
2,446.42 

2,466.22 

b) International Travel
 

1Indonesia Feb. 8-13, 1981 

Feb. 22 - March 6, 1981 ] $ 2,986.90
India 


1,478.25

Indonesia May 16-24, 1981 


US & India June 21 - August 12, 1982 2,482.37
 

1981 
 1,029.19

Indonesia October 4-7, 


1982 	 1,717.30
India February 1-17, 

$ 9,694.01 

c) 1982 Home leave
 

$ 4,001.02
Airtickets and per diem 


.161,161.25
 

Schedule 	 5 - Equipment, Materials & Supplies 

a) OIS charges for printing and photography $ 222.30 

b) Supplies issued by IRRI Supply Room 
539.47


May 21, 1981 - August 20, 1982 


c) Various puicha;e orders
 

114.00PO 107280 - h ardwaren, 
8.49106445 -	 film processing 
3.40

107733 -	 film proces.sing 
20.98
0491 -	 uniforms 
39.2604935 -	 spare parts 
3.75Key duplication 

.... 951.65= 	 .m m .
 

http:4,001.02
http:9,694.01
http:1,717.30
http:1,029.19
http:2,482.37
http:1,478.25
http:2,986.90


Schedule 6 - Training 

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

$ 613.05

Travel expenses 

FIS charges for dinner, cocktails,
 

311.55

snacks 


5,800.00

Training charges 


32.21

Miscellaneous (photos) 


$ 6,756.81
 

b) Two-week Training Course
 

(December 7-18, 1981
 
$ 635.23


Travel expenses 

3,625.00


Training charges 
 140.33

OIS charges for printing 

$ 4,400.56 

c) 	Training Charges for Georgina Bordado
 
$ 8,700.00
to December 6, 1982
December 7, 1981 


d) Two-week Training Course
 

(June 7-18, 1982)
 
$ 20.19

Travel expenses 
Training charges for 5 Filipino
 1,812.50

participants 

23.87
 

OIS 	charges for printing 

25.88
 

Medical examination - Ferdinand Caylao 


10 kg. excess baggage for workshop
 
210.20
 

materials to Guayaquil 

$ 2,092.64
 

.21.950.01
 

http:2,092.64
http:1,812.50
http:8,700.00
http:4,400.56
http:3,625.00
http:6,756.81
http:5,800.00


AID 492-CA-1707
 
Philippine Headquarters
 
Schedule of Commitments
 

Schedule 1 - Salaries $'Wages
 

j21±937.46

Senior Staff - August, 1982 

Schedule 2 - Overhead
 

972 64
$. 6 , .

May to August, 1982 


Schedule 3" Frtif'o Benefits & Allowances 

Senior Stnff 

tlouning allowances $ 812.50 

lIe P'crquisite 6,192.84 

Mince.lancous 400.00 

Educational Travel 5,460.00 
12,Z865.34 

Schedule 4 - Trsav(] & Transportation 

a) Local Travel - August, 1982 $ 307.47 

b) Att k~rl,1f.l1cV to ASAE Meeting 3,778.81 

- .086.28 

Schedule 5 - F 'iI2r5"t .aMteria1; &-Sup'pll ics 

PO 00541 Solar Applicator In Agriculture $ 25.00 

00540 P':ychromet ric:; 18.00 

00539 F.1,n Machine ry -- Ia 30,00 

00538 TC pR".lult' rt-gul at ed cur 
t ri g ver tli 1.111 I ?.m 60.00 

06155 II1t t 'pe el'met 
Mlt. :"1l l;at'tu' - Augur t , 1912 

21.18 
150.00 

,.-0.8 t 

http:j21�937.46


AID 492-CA-i707 (Philippine Outreach) 

Stateeet of Expenditures & Co-c-itments 

As of August 31, 1982 

Expenditures Comitments 

Total 
Expenditures & 

Commitments 

Approved 

Budget* Balance 

Salaries & Wages 

Gverhea 

e :enefits & Allowance 

ravei & Transportation 

Equlpment, Materials & Supplies 

Training 

Studies 

$ 38,714.39 

5,297.58 

11,669.49 

43,846.50 

23,753.73 

_ 

_.8,000.00 

$ 2,558.82 

769.5i 

-

1,343.49 

821.84 

_ 

$ 41,273.20 

6,067.16 

11,669.49 

45,189.99 

24,575.57 

-

$ 65,800.00 

9,700.O 

27,920.00 

64,280.uu 

30,000.00 

14,000.00 

$ 24,526.80 

3,32.84 

16,250.51 

19,090.01 

5,424.43 

14,000.00 

8,000.00 

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



1rAID 492-CA- 707
 
Philippine Outreach 

Schedule of Expenditures 

Schedule I Salaries &Wages
 

a) Local Staff 

September, 1980- August, 1981 18879.25 
September, 1981 - August, 1982 15,831.36 

b) Honoraria to BPI Personnel and
 
Advisory Commuittee
 

Schedule 2 -Overhead 

September, 1980 - August, 1981 *2t775.25 
September, 1981 - May, 1982 2,522.33 

Schedule 3 - Frinao Benefits and Allowances 

Local Staff
 

September, 1980 - August, 1981 $ 6,093.13 
September, 1981 - August, 1982 5,576:36

IA2 &2 

Schedule 4 Travel &Transportation 

a) Local Travel 

September, 1980 - August, 1981 $ 5,940.29 
September. 1981 - July, 1982 14p821.83 

$ 20,762;12 
b) Initial Travel-

Airtickets, per diem, driving services $ 6,486.98 
Shipment of personal effects & car 13,790.86
 
Pro employment medical examination 496.25
 
Miscellaneous (photos) 


$ 20,778.06 

c) Attendance to ASAE Meeting 

Airticket and per diem . 21306.32 

3.97 

http:21306.32
http:20,778.06
http:13,790.86
http:6,486.98
http:14p821.83
http:5,940.29
http:6,093.13
http:2,522.33
http:2t775.25
http:15,831.36
http:18879.25


Schedule 5 -Equipment, Materials_, Sup~lies 

1) 690.84
.:
P0 104249 AircondiionerW 

104248 IM typewriter 10366.89 

. 145.00107502. Lumber for crate 

' :107014 Executive chair 148.75 

1.07708 Clear glass for office cabinet 1.75 
107727; 5 pea. IBM tyeeont125 
107699 4 drawer filing ca~ net (1) 110.00 

7.94
108123 Office tray 

108431 Cage.wheoel, mold bard plow.......196.25
 
107279 1,Sh p calculator 75.94
 

1.
108272 .. hariares 32.756
 
108278 hardwares 427
 
109387 films p i 82.50
 

~A0~ 4~. I office desk~ w 
.

egie 353.66-

109810 5 axial flow pump ltout 11890 
109755 2 pea. megaphone 1207.32
 

one unit 8 HP gas engine 280.49
 
109387 film processing 10.10
 
0320 .1TH-6 portable thresher 628-05
 
108275 3 office desks 595.73
 
109811 1 PT-S power tiller 847.56
 

1695.12
109811 2 power tiller 

0442 Calling cards 7.32
 
1228 3 cabinets 347.56
 
109811 power tillers 1,695.12
 

487.80
1225 1 thresher 

1.0 .
0047 tools 

843.37
02331 thresher 


2,079.29
02330 Telephone post 

02895 3 rotary injection planter 350.00
 

114.29
02332 mold bord plow 

03481 3 power tiller 1,607.14
 

00366 hot water boiler, cost icon grates,
 
combustion blower 29563.00
 

Miscelllanaous (018, CSR stocks, film processing,
 
shipping cost of machines, office supplies) 4,197.62


iutzuiza 

http:4,197.62
http:29563.00
http:1,607.14
http:2,079.29
http:1,695.12
http:10366.89


AID 492-CA-1707
 
Philippine Outreach
 

Schedule of Commitments
 

Schedule I - Salaries & Wages
 

Personnel & members of
lonoraria to BPI 

Advisory Committee
 ,..-,,,,j82
July & August, 1982 

2 - OverheadSchedule 

....769.58
 
Jume to August. 1982 


3 - Travel & TramportationSchedule 

Local Travel 

,July and Augu;t, 1982 

t. t, ras & Supplies4 - _jqui'Schedule 

$ 537.84
for July & August,Office ,tipplie.- (1PI) 1982 

PO 00508 - Techn ique!; E.Tools 

104.00
 
-Ei if '.ah iaiet06324 

150.00
 
iscel ltt o~lla 

30.00 



AID 492-CA-1707 (Thailand) 
Statement of Expenditures & Co.mitments 

As of August 31, 1982 

Total 
Expenditures & Approved 

Expenditures Comiitments Co~it=ents Budget* Balance 

Salaries & Wages $ 31.072.08 $ 3,353.00 $ 34,425.08 $ 35,760.00 $ 1,334.92 

Cverheai 3,390.99 1,669.50 5,060.49 4,900.00 C 160.49) 

Frinne -enefits & Allowances 1,418.53 '3,901.05 5,319.58 15,280.00 9,960.42 

.ravel & -ransportation 16,844.31 1,206.00 18,050.31 20,450.00 2,399.69 

Eq-z;=en, 'aterials & Supplies 17,112.44 1,960.00 19,072.44 17,000.00 ( 2,072.44) 

Training 2,700.08 - 2,700.08 8,830.00 6,129.92 

Studies - - 8,000.00 8,000.00 

. 1 584627.98 $110220.00 $ 25z592.02 

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



AID 	492-CA-1707 
Thailand 

Schedule of.Expanditures
 

Schedule I Salaries& Wages 
4o4, 	 *' ALocal Staff 

September, 1980 - August, 1981 15,060.32
 
September, 1981 - June, 1982 16,011.76
 

Schedule 2 - Overhead p 	 L 

t September, 1980 - August, 1981 	 $2,213.87 
-,"September-1981 ---arch1- 9821-___-_'1'--.~ h17.1~ 

Schedule'3 -Fringe Benefits &Allowances,
 

Local Staff 

September, 1980 -August, 1981 * 224.76
 
September, 1981 '1;193.77
 

Schedule 4 - Travel &Transportation 

a) Local Travel 

September, 1980 - August, 1981 $ 4,531.85 
September, 1981 - June, 1982 4,582.83 

$ 99114.68 
b) Vehicle mainuenance & Insurnoica 

September, 1980 - August, 190t $ 128.,25 
September, 1981 1417.87 

-'546.12
 
c) 	 Expenses for achinery TraL,tng Course 

(Oct. 27-311 1980) $ 806.50
 

d) 1981 Home leave
 
Airtickets 	 j It60591 

a) Trip to Los Saftos (Sept. 13-18, 1982)
 
-
Airticket & per dies 	 '$1 576.80 

f) Storage charges for household goods
(April 1, 1982 -April 1, 1983) ,$h 285.60 

S) 	Attendance to ASAE Heeting - t982 
Airticket , 1,908.70 

http:1,908.70
http:99114.68
http:4,582.83
http:4,531.85
http:1;193.77
http:2,213.87
http:16,011.76
http:15,060.32


'' 1981 !!! 00-74!/

'' ber;, 9 b iAugust
' ....i "i ' " i em~ -,90]i!~ n: :" SeOpt "i 198098 


I 


1982 4,841.9
-Septmes 18 Jue 


--.-- c) - Other 
p2 2: -2Th ,,P 2 

:i1.... :/5e7!!;!
ncenan Ofrieldexpenseso
-H~~~)Offi 


u319 1 .2- 3j802.8
Septmber L198 -ug u power til9e
198
7.-- Csetebrshppn Jne, 982 
, .. B78.261
1981n
SepemuL beloo 


, 

- Maintea ofn3hpunitU indrpo orlor 51.7
o 

t 15.
 . e l - u its aerl fi liecabine .; ' ;74.2 r- ServiceTaitnncefr IBM typwior. 


a Oies enne48.26 "4S.78 .
- 2 pc.stenbake 


9 . ...
2 pcs tires for car 

- Vetous refund1106.0)
 
--fIMe ayd elemele23e04 

S2,088.60
 

Schedule 6 - Ttraning
 

a) Mno-weak Trann Courset 
.... s irsorca
 
(Jun 7- ( 18, 1 9982)
 

Chersucat Hankit
 
IBoonsoom Suwanaruk
 
Charoon Koncoaphunt bt 19.97
D2 ntsdaervfic 


1,292.61
a s
Ai tck. 300.00
.Pro & post departure UowAnco 

Traing charses 1087.50
 

http:1,292.61
http:S2,088.60
http:enne48.26


t
SSchedule of Colitc° 


2 veha
Schdul 


to Aghst#l198
 

3oerig enft Cn'lowasiet
 

April 


~~~~~~Schedule 


++++! +:? i~~il;i!+il}
:ii
:+++!?4
 
zschaduie 14 Ta Transotto
 

'S - I~tn.* Katerials &;"SuppliesSchedule+-
+ •+ .a2
Local Travel - July & Auguste 1982++'++++Share,.i, Bang.ok'.ffice epenbe 
+ ++++++ $ 1,060.0+chJlo Auust 198 ...s++ 


++:+++ Office &+fields~.,II+'upplieJu~oly 692+ 198?+:++ .'+ 900.00
+ August 

Schedule 5 - Oerhien a teild Sple
 

11060.00
A Jrlyo Auguste1982 ++++:;.... +;,+::++1
 

++++++++++++++++++++/
++++++++++++++++,++++++++++++++++++++, 

900.0BI&2- 198LOffcl raveldspeJuly Augus ? 


+ y+*
 

http:11060.00


AID 49K-CA-1707 Indonesia) 
State=ent of Expenditures & Coiitments 

As of August 31, 1982 

Expenditures Co-itments 

Total 
Expenditures & 

Conmitrents 
Approved 
Budget* Balance 

Salaries & *ages 

C.. : -r' 

7ri7z- enefits & AIIcuinces 

.rave 7ran7:r:ation 

& Supplies 

Studies 

$ 38,317.85 

4,269.14 

4,436.95 

36,344.36 

E4,814.02 

6,210.27 

-

$ 2,762.00 

1,769.60 

220.00 

3,200.00 

6,000.00 

-

--

$ 41,079.85 

6,038.74 

4,656.95 

39,544.36 

70,814.02 

6,210.27 

$ 28,920.00 

3,940.00 

12,360.00 

25,370.00 

27,000.00 

10,100.00 

0,000.00 

($ 12,159.85) 

( 2,098.74) 

7,703.05 

( 14,174.36) 

C 43,814.02) 

3,889.73 

10,000.00 

* For the period Septe=ber 1. 1980 to August 31, 1982. 



AID 492-CA-1707
 
Indonesia
 

Schedule of Expenditures
 

Schedule I - Salaries & Wages
 

7 
a) Local Staff 

$ 6,967.90- August, 1981September, 1980 
 6,971.04

- June. 1982
September, 1981 


$ 13,938.94
 

b) DITPROD Personnel
 

$ 12,922.66
- August, 1981
September, 1980 
 11,456.25

- June 19, 1982
September, 1981 


$ 24,378.91 
2.38§aI17.85
 

Overhead
Schedule 2 

$ 3,044.44
- August. 1981
September, 1980 


1,224.70
- January, 1982
September. 1981 

1.4,269.14 

and Allowances3 - Frfnee BenefitsSchedule 

a) Local Staff 

$ 2,345.79
Septcmber, 1980- August, 1981 

2.091.6 
September, 1981 

4146.95
 

http:2,345.79
http:1.4,269.14
http:1,224.70
http:3,044.44
http:2.38�aI17.85
http:24,378.91
http:11,456.25
http:12,922.66
http:13,938.94
http:6,971.04
http:6,967.90


-- 

Travel & Transportation
Schedule 4 

a) Local Travel
 

$ 10,538.95

September, 1980 - August, 1981 


14,525.00
- June 3, 1982
September, 1981 

$ 25,063.95
 

b) 	Repair and maintenance of vehicle
 

$ 154.36 
September, 1980- August, 1981 


1,772.22

-September, 1981 


$ 	 1,926.58 

c) 	Trips to Los Ba~ios
 

$ 	1,361.95

April 26 - May 5, 1981 


1,243.03

September 13-20, 1981 


$ 2,604.98
 

d) 	1981 Home leave
 

$ 2,080.00

Mrs. Reddy and Madhu 

$ 3,703.85

e) 	Trip to US 


Others (Visa fees, registration and
f) 
 $ 965.00
 
insurance of vehicle, others) 


36, 344.36
 

Schedule 5 - E uL_m-nt., Iater !-- and Suplies
 

rent, supplies and other expenses
a) 	 Office 
$ 8,967.76


September, 1980 - Auguit, 1981 
10,423.19

Sep ttmet, 1981 
$ 19,390.95 

shop 	suppliesmatnrb) 	 Machines, raw irial; and 

$ 24,817.30

Septvnmb'r, 1980 Auigust, 1981 

17,412.26

Septembi-,r, 1981 

(17,351.16)
 Chargvable to Luwu Project 

$ 24,,88.40 

book!;, publicationsc) 	 Subscription;, 
$ 680.77 - 1981September, 1980 August, 

829.22
 
September, 1981 


$ 1,509.99
 

http:1,509.99
http:24,,88.40
http:17,351.16
http:17,412.26
http:24,817.30
http:19,390.95
http:10,423.19
http:8,967.76
http:3,703.85
http:2,080.00
http:2,604.98
http:1,243.03
http:1,361.95
http:1,926.58
http:1,772.22
http:25,063.95
http:14,525.00
http:10,538.95


d) 	Shipping and delivery charges for
 

various machines 	 $ 6,009.74
 

e) 	Others
 

Stopwatches and thermometers $ 96.00 

1 Movie projector with sound 1,520.70 
1 Knox screen 173.57 
2 units 4 drawer filing cabinet 191.08 

67.68
I hand tachometer 
Repair of electrical system of DITPROD 

Building 792.86
 

Repair of 5 room - airconditioners 595.24
 
1 unit Pedding laus cutting machine 1,746.03
 
I drilling machine 595.24 

1 electrical hand grinder 139.88 

1 writing table 164.06 
198.44
I rack 

I book shelf 350.00 
84.20
1 tachometer 


6,309.96
Miscellaneous 


$ 13,024.94
 

264,8 14.02 

Schedule 6 - Trainin 

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

Tabran Lando 
Koes Sulistladji 
- Pre & Post departure allowance $ 200.00 
- Airt ickets 1,550.30 

- Board ;ind lodging for Koes 
June 1-27, 1982 278.91 

- Training charge; for Koes; 
May 10, 1981 - June 26, 1981 1,135.90 

$ 3,165.11
 

b) 	 Two-week Training Courst' 
Post departtire all ow.in( of liartono $ 50.00 

c) Two-wv'ek Traiti.g Coir,;e 
(June 7-18. 1987) 

Zaidir ., Id 
AhmlAd Deny Su''ti 
- [)epairt re allowInce $ 200.00 

- Driving !,,rvl.t., 12.29 

- AirtIcket-; 1,216.07 

- Trailing, ch.rgI. 725.00 

$ 2.5l3.36 

d) Local traini iig 'xpi,se P4 i.80 

http:3,165.11
http:1,135.90
http:1,550.30
http:13,024.94
http:6,309.96
http:1,746.03
http:1,520.70
http:6,009.74


AID 492-CA-1707
 
Indonesia
 

Schedule of Commitments
 

Schedule I- Salaries & Wages
 

$ 1,262.00
 
Local Staff - July & August, 1982 


Honoraria of DITPROD Personnel
 
1,500.00
June 19 - August 31, 1982 

2,Z762.00
 

- OverheadSchedule 2 


-......6
 
July & August, 1982 


Frinve Benefits & Allowances
Schedule 3 

....--20.00
 
Local Staff - July & August, 1982 

Schedule 4 - Travel & Transportation
 

200.00
 
Local Travel - July & August, 1982 

&SupplC.rialSchedule 5 - Equipment. 2 

$..6.000g.0& Augukt, "1982Local Purchases - July 

http:2,Z762.00
http:1,500.00
http:1,262.00


AID 492-CA-1707
 
India
 

Schedule of Expenditures
 

Schedule I - Equipment, Materials & Supplies 

PO 04050 - 1 unit IRRI designed reaper $ 1,202.38 

04544 - Lumber for crating 
56.95 

1.259.33 

Schedule 2 - Training 

Two-week Training Course 

(June 1-18, 1982) 

Maniam Ranagasamy 

Karunanithi R.ajamanlakam 

- Post departure allowance * 100.00 

- Training charges 725.00 

- Airtickets 2.667.00 

1 .21492.00 



AID 492-CA-1707
 
India
 

Schedule of Commitments
 

Schedule 1 - Training
 

. 100.O0
Pre departure allowance for: 


Karunanithi Rajamanickam
 

Maniam Rangasamy
 



IRevised 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 area. While there is some diversity in cropping patterns, low

land rice is the most important single crop. In contrast to Java, land is 

abundant on Sulawesi ard supports a lower population density. The stock of 

animal power is also limited. To permit crop intensification and more 

efficient use of available water water supplies, supplemental power for tillage 

l'n the form( small machinery has been introduced. Small Japanese 12 

horsepower (lip), '-wheel drive "mini" tractors were first Introduced to the 

area in 1917. While coverage has been constrained by the limited number of 

machines available, there has been interest in expanding their availability 

and utiliition. Since 1980, there have been three factors which have mitigated 

against further prolifeiation in the number of ir;ported machines. First, the 

Initial investment cost fnr tractors has increased 30 to 4O% 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 
Indoneia and the Industrial lxtenslon Section of the Agricultural Engineering 
Department of the Intecrrnamtional Rice Reearch Institute. Funding support for 
the project 1m1!. been provided by USAID/Jakarta under subproject agreement No..9 7,0,21ifi 
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special credit programs. A second factor has boon the complexity 

of the machines and their susceptibility to frequent breakdowns. As 

Isnoted later Inthe report, lack of spare parts and the associated 

high maintenance costs have resulted in rising operating costs and 

Inability to employ the machines near their potential field capacity. 

A third factor has been the Introduction of a low-cost alternative, the 

2-wheal walking tractor. Based on a simple design originating from the 

International Rice Research Institute, this machine can be fabricated 

In Indonesia and sold and serviced by onsite machine shops equipped with
 

only rudimentary tools and skills. Most parts can be produced locally
 

or purchased through hardware supply companies. The low Initial cost

puts the machine within the Investment potential of the small farmer.
 

To test the efficacy and comparative aonomics of the 2-wheal tractor
 

with other alternatives available In the Luwu area, ten basic 2-whel .
 

units were acquired In 1981. Six machines, equipped with diesel engines,
 

harrows, moldboards plows, puddling wheals and heavy duty trailers were
 

distributed to selected farmers. The ramaining four machines were retained
 

as demonstration units by the cooperatives. Each of the farmers/
 

operators was trained Inmaintenance and handling procedures.
 

The Survey Design
 

A small team of field enumerators ware hired to monitor use of 

the machines. Records were maintained for a purposively selected sample 

consisting of 6 farmer-cooperators managing the 2-wheel tractors plus 

an additional seven 4-wheal tractor owners, 10 tractor users and 10 

+gi. ,., I 
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farmers using tradltlonal ,techniques of land preparation, The
 

objectives of the monitoring activi1ty are:
 

. 'To assess the economic viabillty of mechanical land prepara

tion Inthe Luwu project area,
 

2. 	To compare the technical and economic characterlstics of
 

alternative land preparation systems (both mechanized and
 

non-mechanized).. .	 .......
 

3. To evaluate the technical support services required for each
 

system.
 

4. To Investigate the efficacy of private versus joint (cooperative)
 

ownership and use of land preparation equipment.
 

5. To determine the potential- Impact of mechanized land prepara

tion on employment, Incomes and crop production In the Luwu
 

project area.
 

Results and Discussion
 

Table I contains a demographlc and soclo-economic description of
 

the 33 farmer respondents Included In the study. The 2-wheel tractor
 

owning group had the smallest average 'farm size (0.80 has) while the 4-wheel
 

tractor group was the largest (2.36 has), while the tractor hiring
 

(0.86 ha) and the traditional farms (1.09 has) were Inter

mediate In this size grouping.
 

group, II
 

I Composed of farmers hiring both 2- and 4-wheel tractors.
 



None of the four groups varied significantly from others In educa

tional attainment or family size. The 2-wheel tractor owners were the 

youngest among the groups at 27 years on the average, and had the fewest 

years In farming (6years). Traditional farmers were the oldest (45 

years old), and also had the longest experience In farming (22 years) 

among the farm groups. The latter statistic reflects the relatiely 

recent settlement of the area and the continuing Im"igration of settlers 

during the past 2 decades. 

The farm characteristics for each category are summarized In Table 2. 

The average land value for 2-wheel tractor owning farms was Rp 1,153,000/ha 

while the 4-wheel tractor using farms owned the most valuable land 

(Rp 2,427,000/ha). 

The low land value for two-wheel tractor owners Ispartially attributed 

to the lower productivity of these farms as reflected In the different 

soil qualities shown InTable 2. In the Luwu area, standard land values 

are as follows: first class land Is Rp. 3 million/he, second class Is 

Rp 2 mlllion/ha and third class Is valued at Rp I million/ha. 

Changes In the farm and farming practices. All farmers planted
 

IR-42. Two wheel tractor owners also planted IR-48 C4-61
 

was grown by both 2- and 4-wheel tractor owners. Straight row planting
 

was coawmon to all respondents (Table 3).
 

Some changes Inmachine use and farming practices which took place during 

the period 'between adoption of mchanizationand the survey year are 

summarizedin Table 4. Among the respondents within the three tractor 

using groups, I.e., 2-wheel tractor owners, 4-wheel tractor owners, and
 



tractor hirers', all had used the tractor continuously after Initial
 

Introduction on their farms. 'ane of the two-wheal tractor owning farms
 

had previously 4sed tractors. Four-wheel tractor users began to mechanize
 

in 1981. The tractor hirer group had first used mechanization In 1977.
 

The most recent being In1982.
 

Some of the most important reasons given for using tractors were
 

(1)quality tillage, (2)timeliness Inplanting, and (3)use of the tractor
 

permits the farmer to do other jobs. Minor reasons cited were (1)easier
 

method of land preparation, (2)tractor use less costly, (3) can be used 

for transport, and (4)enables expansion of cultivated area. No respondents 

however, Indicated a change In cropping pattern resulting from mechanization. 

A majority felt the machine provided better quality tillage than tradl

tional techniques. There Isalso do-evidene to support a tillage effect 

on the yields obtained from'mechanlzed contrasted to non-mechanlzed farm. 

Improvements in the water supply system, such as installation of water 

gates was Implemented In 1976 and 1979.
 

Table 5 lists the factors considered Inthe farmer's tractor purchase 

decision. A majority of the respondents indicated buying a 4-wheol tractor 

was a family decision. Purchase of 2-whel tractors was Initially influenced 

by the extension worker, in this case a memer of the Luwu project staff. 

Organizations appear to have little Influence on the purchase decision. 

Of the 10 respondents under the traditional farm category, 8 reported 

having financial liabilities, while all respondents Inthe three mechanized 



groups had debt obligations. Most loans were fm' 6 months or less 

except those belonging to the 4-wheel tractor owning group,,wherein
 

5 of the 7 respondents also reported loan maturities of up to 6 years
 

and one among the 2-wheel tractor owners had a loan of up to I year. 

Thu most comnonly cited collateral used for loans were land titles
 

(Table 6). Some also used buildings as security. All borrowed money
 

for seasonal farm expenses. Most loans were provided by government
 

--programs- through bank.- -A-few lted-fr lands -and-relatlyes- 'F' -anothr----

source. Interest rates charged ware all 12per year. The 4-wheal
 

tractor owners had the highest total Indebetedness per farm of RP589,557
 

while the other three groups had loans averaging Rp2O,200 for 2-wheel
 

tractor ownersi, Rp 223 0'for the tractor hirers and Rp 23,450 for
 

traditional farms.
 

All farmers Inall four categories owned draft animals such as
 

oxen and/or cattle: 27 by tradltlonbl farmers, 10 by 2-wheel tractor
 

owners, 8 by the 4-wheal tractor group, and 25 by the tractor hiring
 

group. Each also owned Implaments such as plows and harrows (Table 7).
 

Material Inputs. To compare the farming practices of the respondents
 

by category, farm Inputs such as seeds, fertilizers and chemicals were
 

compared.
 

Table 8 shows the degree of adoption of modern technology by the
 

farmer-rospondents within each group. No distinctive pattern could,
 

however, be deduced from the results.
 

ose not Include financial obligation to acquire the machine after
 

the first year of use. This condition isan optional choice under the
 
agreement entered Into at the time the 2.whel machines were Initially

distributed.
 



"44-- ' ! • ,!- , ' .. . /-, 42- * ,A! , ., , . 4%, 4, 4.'j '. 444.. 44 

rolowest fo the ra to 4ner.d 4 

:,:.1" .production was.'reported by .the •.tractor hirer at2. oni/ha i le;1'the 
2-wheal tractor owners_ ,4 the4 Ireprted t-y] ----------

-....--mn r j a d a t 2 t n / e
 
- (Table 9). vary ilow yield of the i.erl i th
latt... po
The....... - Is attribute'd to ' 

Ssoil quality which even higher; soadln9g rates could not. of'Oset. Th 

relatively low level of fertilizer used by this grou Ilsloanthe 

factor contributing to low yields. All farming groups paid l/7Ta of the ; 

gross harvest to the threshr-harvesters and retained about 50% for 

home consumption, seed requirements. and future, sales., Tractor, hiringi 

farm sold the largest amount of paddy, averaging 1.16 tons per h. 

Traditional farms and 2whall tractor owningfarms mrketd only .i44 and 

.43 tons per has# respctively. Te lortie asalrprino 

the total crop for other purposes. The average price of paddy ws 

R 100 p)er kilogram.lp. 

Labor and Poweir Inpts 

Records of labor and power Inputs were maintained for each operation 
from seedbed preparation through harvest. Human labor hours were also 

distinguished by source bheeenondftcly hired. 

family vs. hired labor Input 'Table 0 provides dlegrreadtion 

of total labor by different fra operations and source. The ltheol 

tractor forws used lrse total end hired lor then the other categories. 
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A substantial reduction Is evident in the land preparation activities-

plowing, harrowing, levelling and puddling. The large difference In
 

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 generally done using craft animals do emplo 

hired labor. Hired labor was utilized for transplanting for all farm
 

categories.
 

In Table I1 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 tr.jctor power are !a',edbed preparatior, plowing, harrowing, levelling 

and puddl ing. Only one respondent reported transporting paddy from the 

field. 

'The finding that the harvesting, threshing, cleaning operations 
utilize entirely hired labor may have some implications for mechaniza
tion of these activitTes In the future. 
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Sources of power inputs. 
 Table I also shows the source of power
 

for land preparation and other farm activities. 
 Both the 2- and 4-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, 14 animal hours 
 and 48 tractor hours/ha for the same
 

operations. Traditional 
farms had the highest man and animal hours/ha
 

for similar operations, followed by tractor hiring farms. 
 The total
 

man-power ;nputs needed to complete all 
farm operations did not differ
 

appreciably for the traditional farm, 2-wheel tractor owning andfarms 

the tractor hiring farms. Four-wheel tractor farms had the 
lowest total
 

manpower requirements. 

Tractor utilization. Two- and four-wheel tractor utilization for 

the wet s&a,.on are sunnarized in Figs. I and 2. Both tractor types 

were used predominantly for custom work. The average area serviced by 

each of the tix 2-wheel tractor. was 23.14 hectares during the 1981-32 

wet sea.on. Twenty one hectaret, were custom services and the remaining 

2.4 hectares were on their own farms. S i Iilarly, the Seven 4-wheel 

tractors controct d an avera(le of hectares14 ird pr epa red 2.4 hectares 

on their own for total 16.4 forfarr, ,o of hectarv.s the !.ame season. 

Iisis f i(jLure r,,pre,.nt% the entire cultivated andarea Includes,
plowil)nr, har owlnr, puddl Ing and levelling opri-rations. It Is not
directlly towparable wit IIht area covered by 4-wheel tractors which
nlOrmally nt ll ;, a rotary til ler and accompl I h 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 4-wheel tractors is the difficulty these machines have in
 

accessing interior fields and crossing irrigation channels.
 

Figure 2 summarizes the information from Figure 1 and also shows
 

the percent utilization by:location of activity, i.e. custom work
 

and rwn 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 each tractor "wasa low Rp 258/ha
 

for the season.
 

In contrast, the mini tractors with an average age of 2.6 years, 

had several major breakdowns. Table 12 provides the seasonal repair 

and maintenance costs for each tractor from the year of purchase up 

to 198)-82 (the survey year). Average repair and maintenance costs 

for each tractor per season are surumari/ted at the bottom Uf the 

table. Also shown is the avera.je area serviced since the year of 

purchase. The avera( total re'pair ,rid maintenrarcc (R & H) cost 

per hectare are calcul ated from thes.e figures. 

Figure 3 pre sents the relationship of R G H costs to tractor 

age. This figure illustrates that :is tractors age, annual repair 

and maintenance c,)%t rise steeply. 

http:avera.je
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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 4-year life
 

(8 seasons) and 4-wheel tractors had 6 years (or 12 seasons).
 

Initial investment costs were calculated at Rp 1.6 million for
 

the 6-hp power tiller. Two initial investment levels are given
 

for 4-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 line method 

with the salvage value of the machine estimated at 10% of initial 

cost. Interest on average capital inve.,tment was 12% per annum. 

Variable costs cofnsisted of fuel and oil, r'pair irnd maintenance 

costs and the driver's fee. Fuel con',uj.. tion was calculated at 

24 I/ha for 2-wheel tractor!; ,,nd 35 1/ha for 4-whee l tractors . The 

driver's fe wa,. comptted at 15'-:ind 15S.A of (lcjos, income for 

2-wheel and 4-whe*el tractor-, r,.pvct iwely. 

Althouqh the initial co!,t of two-whel tractor w-st only half 

that of the 4-wheel tr,ictor, Owl. ',e.,,.onal f i .d cost'. for each were 

not proport ionately di f fet ent Iw..,,,. of the:,'.ur'd (i ffe.r nCe 

In useful ife (4 years for 2-wh.e 1nd 6 y.,ra, for 4o-whe.el tractors). 

http:4o-whe.el
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Average repair and maintenance costs for the 2-wheel tractors
 

were relatively low compared to the 4-wheel units. The reasons
 

could be the older age of the latter, the age of the 4-wheel
 

machines was 2.6 years on the average. Two wheel tractors were
 

all less than one year old.
 

Total variable cost per hectare for the 2-wheel tractor was
 

Rp 9,458 which Is considerably lower than the 4-wheel tractor at
 

Rp 13,904. With an average utilization of 23.4 ha (total area
 

Including I 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 contr.ict rate of Rp 22,3W37/ha per operation. Net 

benefits were derived from these values, giving the 2-why'el tractor 

an average -.c.v.una1 benefit of Rp 126,(00 ind 14-wheel tractors 

Rp 77,1400. The payback period for the 2-wheel tralctor would be 

about 13 seasons while the 4-wli.el tractor e.ti eC!. 41 ,,ea-,ons in 

order to rec.over the initlal investmnt of kip 3.2 million. lachines 

purcia..ed for f~p 11.6 ml ion are not economical ly vi.,ble at this 

level of f.'a .onal use'. 

http:4-wli.el
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Break-even points for 2- and 4-wheel tractors were computed
 

at 15.25 ha and 13.4 ha per season, respectively. 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 increased
 

to Rp 50,000, the payback period for the four-wheel tractor
 

Investment of Rp 3.2 million would be shorter, from 11.1 to 13.1
 

seasons. The breakeven point or area operated per season 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, decreasing 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 seasonal
 

utilization levels (23.4 has).
 

Machine owners have the option of either increasing their contract
 

rate per ha or seasonal utilization. Competition from both traditional 

and other mechanical technologies will be the determining factor In 

establishing thte final equilIbrium. 

IRefers to 4-wheel tractors purchased for Rp 3.2 million.
 
At the 1981 price. (Rp 4.6 million), the mini-tractors are
 
unprofitable at current utlizatlon levels and contract rates.
 



SUMMARY AND RESULTS
 

With only a single season of field data available, the Impact of
 

an Innovation cannot be assessed comprehensively. The preliminary
 

findings from use of the 2-wheel 
tractors are, however, encouraging: 

1) During the 1981-82 wet season, all sixi 2-wheel tractors 

-Inclu-de-dIn the project have been used Intensively and were 

operated near their effective field capacity. 

2) Repair and maintenance problems have boen minimal during 

this early phase of the project, reflecting the new condition 

of the equipment, the value of operator training and the 

avallabllity of adequate maintenance services. 

3) The machines are clearly a profitable Investment for those 

farmers managing them. 

4) The 2-wheel tractor shows a clear advantage over both traditional
 

methods and the 4-wheel mini tractors In land preparation. 

5) Major limitations of the 4-wheal tractors are (a) high Initial 

cost, (b)high cost and lack of spare parts, (c) limited 

mobility and access to Interior fields. 

6) The Impact on labor requirements has been a reduction In 

family and an Increase In hired labor employed for land 

preparation. Total labor requirements for rice production 

are, however, only slightly less than for farms using tradi

tional land preparation techniques. 
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7) There have been no perceived yield of cropping intensity
 

effects for-those owning or using the tractors.
 

8) 	There exists 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 40,0OO/
 

ha).
 

RECOMMENDED SUPPLEMENTARY ACTIVITIES
 

During the next phase of the project itwill be necessary to continue
 

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

a supplement, we suggest the following activities! 

1) Gather and/or obtain records on the use and performance of 

four- and two-wheel 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 .ervices available 

to small rice farmers. 

2) Carefully assess potentlal demand patterns for 2-wheel tractors 

In the project area. Provide a normaative analysis of the 

market profile con!.iderinq sensitlvity to (a) changes In the 

inltial cost of the machlnes5, (b) changes In the cost of fuel, 

(c) changes In contract rates and (d) availability of credit 

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

Farm category
 

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 household 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 2. Farm characteristics of 33 farmer 
Luwu, South Sulaweui, Indonesia. 

Itms Traditional 

farm 

INo. of respondents 10 


Ave. farm size, has 1.09 

Total no. of parcels 20 


Ave. parcel size, has 0.547

__Ave. l:and vYa!ue/ha:.R -0 0 ..
:....... 
~~ value/ha (Rp.000), 2239_ 

Land tax/ha/yr (Rp.000) 45 


$oil texture
 

clay 
clay-loam 6 
silt 9 
silt loam 4 
sandy 1I. 
sandy loam M 

Total 20 


Soil topography
 

flat 20 

terraced 


Total 20 


irrigation source, by parcel
 

technical irrigation system 3 

simple irrigation systm 17 


Total 20 


Tenure status by parcel
 

owned 17 

share-cropped 


Total 17 


respondents, 1981-82p wet season,
 

Farm.catestor
2W tractor 4W tractor Tractor 

owners owners hirers 

6 7 10 

0.80 2,86 0.82 
13 21 19 

0.36 .786 .454 

_3:
1153,___:__:.._.::_:___2427___,_____,_ :15 47 08 


45 45 48 

no. reportingf Cvarcels) 

- I 
- 6 5 
8 9 6 
2 5 4 

- 1 
3 1 2 

13 21 19 


10 18 13 
3 3 6 

13 21 . 19 

m-

3 21 1 

13 21 19 

U 20 19 

2 m 

13 21 19 


All
 
farms 

33 

1.24 
73
 

0.559
 
:21 2 :: ":

26
 

46. 

1 
17
 
32 
15
 
2 

73
 

61
 
12
 

73
 

3 
70
 

73
 

70
 

73
 



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

Farm Cat:or_" 
Items Traditional 2W tractor 4W 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
 

C4
 

Planting method
 

Straight-row 	 10 6 7 10 

Main crop planted
 

Rice 10 6 7 10
 



of respondents:-
.i!:!:No. " " : 6: 7:. . .01. '
 

. ,rnporthl.
::' ~no, ." ::
 
continuously on this parcel 21iTbLUsed m achin a13 c9o parin1 

used for lr tsuchiny
mah-aoyr fyafrr prop3r3sionpd"s u 

1981 - r e 1 
o 9-1980 


1977 3 1 

Total 13 21 19.
 

Reasons for using machine:
 

1. less costly 4 1
 

2. enables farmer to plant on time 9 20 19 
3. no human/animl labor available - 1 

4. provides better quality tillage 13 18 17 
25. ease physical burden 

6. available for transport 4 2 
7. permits farmer to do other Job 9 19 19 

- 2 8. expand area cultivated 

Total 39 63 57 

No. reporting change in the cropping pattern 
of this parcel none none none 

No. reporting changes in the irrigation/ 

water supply for parcel 13 21 19
 

Change. in the vater supply/irrigation 

- construction of water gates 13 21 18 
- - 1 - construction of brush diversion dam 

19
Total 13 21 


Year changes in the irrigation syste took
 

place:
 

1278 13 21 13 
1979 -

Total 13 21 19
 



Table 5, Factors 'nnaidered in decisions to purchase tractors, LuwU,
 
South Sulawesi., Indonesa, 1~982,
 

Item Farm categoIX 
2W tractor 4W tractor
 

No. of respondents 6 7 

Machine horsepower 6 12 

Fuel type diesel diesel 

I1mplement attched - - plow -6 harrow---- ooao-

Persons involved in decision 
to buy machine: no. reporting 

- family member - 4 
- extension worker 3 1 

- farmer's organixation W 2 
- no answer 3-

Total 6 7 

Advantages of owning machine considered 
in purchase decisiont 

1. less costly 2 

2. enables farmer to plant on time 4 7 

3. provides better quality tillage 6 5 

4. eases physical burden - 1 

5. available for transport 6 1 

6. saves time, farmer may do other 5 
Jobs 

7. allows expansion of cultivated 2 
are_ _____ 

Total no. reporting 1s 21 



Table 6. Financing characteristics of 33 respondents, 1981-82, wet season$
 
Luwu, South Sulavesi, Zndoneuia.
 

Farm Cateor-Y
 

Traditional 2W tractor 4W tractor Tato
 

1No. 10 6 7 10
of respondents 

No. of household with financial
 

Ubilities 
 8 6 7 10
 
Duration of liabilities (montho)n no, reporting
 

7-36
 
37-96  5 . 

Security or collateral:.
 

personal note 
 1
land title 7 3 5 S 
bu~ldiag 1 2 2 
 2
 

Purpose of the loan:
 
seasonal farm xpenses a 6 7 10 

Sources of loanj
 
governmentthrough banks 8 4 7 9friends/relatives -2

others" 
Interest rate/yeart 

12%/yr 86 7 
 10 
Ave. mount of liablity, 

(ip.00)z 234.5 202 5895.6 223.9 



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 re orted 

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 
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Table 10. Labor utilization by operation, power source and farm 	category$1981-82 Wet Seaon,p Luwu, South Sulawasit Indonesia.
 

Farm category

Item 	 Traditional 
 2 T 4 WT Tractor
 

hirers
 

No.. of respondents 	 10 6 7 .,10 -
Average farm size, ha. 1.09 0.80 2.86 1.24
 
No. using draft animals 10 .9
3 7 


hrs/ha
 
Seedbed preparation Han 55 (72) 37 (.0) 14 (79) 63 (60)
 

Animal 
 13
 
Tractor -	 117 6
 

Plowing IHan 39 (.11) 25 (31) 8 (0) 20 (59)
Animal 81  - 15 
Tractor 	 17 8 6 

Harrowing/levelling Man 36 (.14) 30 (30) 12 (31') 31 (68)
Animal 67 	 99 	 34 
Tractor - 20 7 6
 

Transplanting 	 H4an 121 (98) 130 (88) 46 (93) 126 (93)

Animal  1 5 

Irrigation, drainage
 

dikes Han 47 (28)
31 (12) 	 34 (62) 37 (22)
 

Weeding 	 Han 89 (84) 54 (65) 41 (96) 60 (86) 

Fertilter/chenical
 
application Man 32 (0)
43 (0) 	 33 (6) 52 (26)
 

Harvesting/Threshing
 
cleaning Han 	 87 (100)75 (100) 65 (100) 109 (97) 

Transport/Sag/Pack/ Han 7 (47) 14 (50) 6 (24) 11 (24)
drying 	 Animal ..... 

Tractor - - 2 -

Total hr/ha 	 man 496 (64) 456 (60) 2590(57) 509 (73)
Aninal 161 14 11 s0 
Tractor 	 48 
 18 12 

Total 8-hr-day/ha 	 Ian 62 
 57 32 64 
Aninal 20 2 1 10 

-Tractor -	 2 15 
Figures in parentheses are percent hired labor.
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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

Item 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. using draft animals 10 3 7 9 

hrs/ha 

Land preparation 
/ 

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 .- 

}l]Arvesting, threshing, and 
other post/harvest
 
operations
 

Man 82 100 71 120 88 
Animal - - -
Tractor  - 2 - I
 

Total
 
Kin 496 456 259 509 399
 
Animal 161 14 11 80 66
 
Tractor - 48 18 12 
 17
 

A/Land preparation includers seedbed preparation, plowing, harrowing, levelling, 
and puddling. 

-/Trantplanting and plant care include weeding, fertilizer and chemical 
application and irrigation, drainage and cleaning dikes. 



e. Ra an -ain:enance costs for four-hheel and two-wheel tractors and total area serviced from year
 
cf ;urc-ase to present, Lu-u, South Sulawesi, Indonesia.
 

... YEaS Season no. 101 102 119 

4 -wheel 
120 

tractor 
121 122 123 

1577 

I:7: 

172 
,57z 
,171 

- 78 

- 79 

- E0 

- 81 

- 82 

1 

2 

3 
4 
5 
6 
7 
8 
9 

-

18,500 

37,500 
58,000 
29,750 
34,000 
43,400 
43,500 
18,000 

-

7,000 

22,500 
12,300 
a/ 

34,000 
a/ 

14,900 
14,500 

13,000 
42,000 

Rupiah 

11,750 
42,250 
72,400 

21,500 
50,000 
71,000 

15,000 
66,000 

12,800 
74,000 

Averaze tota! cost, RP/season 35,331 17,533 27,500 42,133 47,500 40,500 43,400 

Avera:e area served, ha/season 8.65 3.05 25.45 18.14 9.75 16.62 22.87 

Tal cost :P/ha 4,084 5,749 1,081 2,322 4,872 2,436 1,898 >3) 

"rP YrAR 116 !17 118 

2-wheel 

134 

tractor 

135 136 

Rupiah 

1581 - 82 5,000 6,000 5,000 6,750 6,500 7,000 

7ota area serve:, ha 15.67 31.96 25.06 20.82 25.72 20.67 

Averate total cost RpIha 310.6 187.7 199.5 324.2 252.72 338.7 

a cf- ,rac:or was not used for cultivation. 



Table, 13 .	 Cor analyio for two and four-whesel treaoras ,21-42, 
Wet leasoi lwu1 South Sulawesi, "ndonsiar 

Itm 	 Traetor.tye or*s 

, lv	 INo,Tabof ele3respondetst+an 
Notofrspondents 	 77 

Ave. as (years) 1 2.6 26 
Imitial cost# ftp. 000 2653200 4600 
Fixed cost 	per seas,lol~lr d turle.No oulawbtall000	 ,p-

Intret en averas capital 

Laveetment at Is peyear1.J. 	 ML 
Uel o Machie 	 lo0 l it1o+ it|1
 

Tetal fixed' cost lsss 337 6 4I 
Uluoeehlas|a) 6$, U0, l1O 

variable cest/boe trP 
Diteel 19db 2020 4290 

OL 320 570 570 
inftRearsos 256 313484 3134 

operator's fM i m U2L 
Derol ion, salal 	 ,ri101 	 ,Total 16411Variabe 	 14104 14104 

etlail e oam, ooat (7,5) 16.3 16.35 
offostive area, Mhe3 161 63 63 

Tots& variable goat per 0. 
(000)30633.
 

$T"TLCS am p (00) 	 314.5 S76.6 727.A t 
mOaa at~ft tip (00) 522.5 654 654 
MU 41miflI tP (00) 126.6 71.4 .73.6 

lasybech Peart" seeas 22t'41. 
Dreom ae t Whose 5 )1 13.A lots 
$WaituGeat walliaea te 1.3 1.o0. 

%""fcail" was suptel win straight It"maetbol, ealImVagvl" of 
treater bavWa I 


trater 6 year-life (or 1O esasass).
 
"skhi" at 	lUj 2.wboaa a 4-year lif e,ofa soo@a 4.4boal 

oal Goomaumptiae Wee tot 2-Aal. treaterce 

Asbal treate Prife to Sita was ftP. 120o Ol t&Us woe 0.32 S/Ie 
fIS4 It 1/ba 	 3 1She Ion 

taswacAl 4oAsl ireaters. woo=$nd 0.57 IM fair 2-* 

teater ISM trw troater.155 heel 

Agaisjget ramte r 4.mAee treater t"pe Ua Pp. 40.000/he eainlege lead 
Ssem)do Wit ae "Stratues* Tvameal traetara, e-I ""f~r~crlu
 

4 1"I?,IIIVIII eel 2 henali 11p. 2)000/h 1or Pilaft, It SO US/ha fe let
 
eel 5,00/h 	 "a te .5e33harrewlaid * SIe. USrmanhewl go fi peea 

HSaleflaral at he Aareai iweWOOS0Nwfnearer wee 	 a"ia 
levels raffleas the difforsaca to eaets thede"Mw pairahes macklem As 

fletal are a glivesel laclvdi P1 '4 Sa bm"ela. Timue is perestheela 
repreemia do appreloat eat area I" M960te " seee lawl Pnsperatifs. i 

1*1'I*4em~ ISfmj '~ 

http:turle.No


has/season
 
32
 

1.5
 
30 
 Z-OWN FARM
/ I 1.25 
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Fig. .Tractor utilization b~y troctor type for 1931-19 2, el seoson , /uwu, 

South Sulawesi, Indonesia, 
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IA.ARoport No. IEP-5 
October12, 1982 

,A-IRRI INDUSTRIAL EXTENSION PROGRAM FOR SHALL FARM EQUIPMENT 
Agricultural~Engineering Division 

Bureauof llant Industry 
San Andres Street, Malate 

Metro Manila 

ANNUAL REPORT 

(September 1981-September 1982) 

and 

PROPOSED WORICPLAN 
(September 1982-September 1983) 

I. INTRODUCTION 

In broad terms, the goal of this Program is to increase the 
profitability and output of small farms* in the Philippines through 
the utilization of appropriate agricultural equipment, ranging from 
hand tools and animal-drawn implements to small engine-powered machines. 

It is proposed that this objective may best be achieved by means 
of an extension program directed pzimarily towards small manufacturing 
shops** located in agricultural areas. The principal advantage of such 
shops is that their business requires them to provide equipment which 
is highly attractive to farmers with respect to price, performance, 
durability, and service. Since the reputation of a local shop is 
cowunicated rapidly among neighboring farmers, shop owners are very 
responsive to the desires, suggestions, and complaints of their customers. 
This factor, together with keen competition between shops, promotes rapid 
innovations on improving equipment performance and reducing production 
costs. Small rural shops now found in the Philippines generally utilize 
labor-intensive methods to minimise capital investments; this situation 
facilitates the proliferation of competing shops and contributes to rural 
employment. 

Although the Program will concentrate primarily on mall rural shops, 
assistance will also be provided to larger, urban-based manufacturers In 
the case of equipment or components which require costly or complex 
fabrication techniques, mass production, Or other factors beyond the 
capabilities of small shops. 

*The sze of a "sall farm" I diffficult to defin boecause 
productivity is hiAhly dependent upon water availability and other 
factors. In areas with irrigation throughout the year, a 1 ha. farm 
may be above tle subsistence level, while in rain-fed areas the equiva
lent size my be 2 to S ha., depending upon the duration of the rainy 
season (which Influences cropping intensity). 

**In this discussion the term "small shop" denotes one with low 
capital investmentl the number of employees need not be mll. 
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The Program's activities will be directed towards nasisting shops 
to be largely self-sufficient with respect to financial backing, marketing, 
and technical innovations relating to new or modified equipment designs 
and fabrication methods. The reason for this emphasis is to prevent the 
shops from being weakened by over-dependence upon heavily subsidized 
credit, sales generated primarily oy government programs, and excessive 
technical assistance. R&D institutions will be eqcoursged to concentrate 
on those tasks which generally are beyond the capabilities of mall shops,
such as: searching for innovative designe developed in other countries; 
developing and testing prototypes baed on highly scientific concepts or
 
on high-risk ideas; developing special materials or processes, when
 
necessary (etg., hardened steel reaper blades).
 

-rmthe..outset.. the._Progran,wi1.bampmpaen ted-,in.-oecla 
baration with the ahop owners and technicians themselves ina manner that 
both encourages and benefits from their Ideas derived from practical 
experience and familiarity,with local conditions$ as well as from thoir 
pragmatic approach based more on "learning-by-doing" than on scientific 
knowledge and project planning methodoloies. A principal responsibility 
of the Program staff will be to ldentify and facilitate the cooperation
of institutions which may assist the shops in ways that are consistent 
with the objectives. For example, those may be private or public 
institutions associated with developing small-scale Industry, promoting 
innovations and inventions, assisting small farmers, developing agricultural
equipment, atc. As will be illustrated below, the form of institutional 
cooperation wil vary markedly from onp type of equipment to another, 
thereby precluding the possibility of establishing a single inter
institutional structure whlchcould serve for all activities and phases of 
the program. On the contrary, rigid structures should be avoided in 
order to encourage the adoption of flexible arrangemwts tailored to fit 
the particular characteristics of a given iplement. The Program's 
Advisory Comittee will play a vital role with respect to formulating and 
facilitating these Institutional arrangements. 

A crucial aspect of the Program is to cammunicate with wall farmers 
on the question of what types of equipment would be most beneficial and 
acceptable to them. Although .arlcultural equipment often relates to the 
problem of reducing the peak (or seasonal) demands for labor, the Prograni 
will not limit its focus solely to labor-eaving implements. High priority 
vil be given to equipment which increase cropping intensity (e.g., mall 
pumps for Irrigation), reduces losses (e.g., dryers), and improves the 
effectiveness of agricultural inputs (e.g., implements for seeding and 
deep placement of fertIliser). At presents however, equipment of this 
type is extremely limited or still in the R10 stage. Consequently, the 
Program will attoupt to identify and timulate the development of imple
mnts suitable for use in extension efforts of subsequent years. 

The progress and Impact of Program activities will be monitored in 
order to detect problems and undertake correctLve actlons, s well s to 
guide the formulation of prioritiss and plans for subsequent years. A 
comprehensive evaluation of the socl-conomic benefits and costs of each 
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implement to not feasible within this Program due to its high cost and to 
the limitations of available methodologies, Consequently# the evaluation 
will rely on available data plus a simplified survey of selected basic 
indicators (e.g., prbfit, production, and~employment levels of small farms 
apd shops), together with historical and case study information obtained 
through interviews and observation. . 

Ils INSTITUTIONAL RELATIONSHIPS. 

A primary purpose of the Program is the establishment of institutional
 
relationships and technical capabilities which will lead to a national
 
capacity for developing, manufacturingo and marketing agricultural 
-
equipment appropriate for small farms. At the end of the 5-year period 
of thi Program, an ivititutionaJ-stifeturs imilar ,to -thatshown -i 

_ _ 

Figure 1 should exist and be functioning in an effective and sustained 
manners
 

Although Figure 1 presents a highly simplified picture of the 
institutional relations affecting the Program, it helps us to describe 
several of the principal factors. The main component is the .WERS.* 
wh. in this case are primarily rice or corn farmers with small land 
holdings (1 to 5 ha.). The FAUERS purchase agricultural equipment 
from MANUFACTURRU, who in this Program are small and madium-sise local 
firm, rather than large or foreign fires. Pith the FARMERSand the 

IUFACTURSS are influenced by WMSIOV&CREDIT INSTITUTIONS which 
promote certain types of equipment by various means, such as by training 
courses, field days, accreditation, and loans. There is a wide variety 
of EZTENION &CREDIT INSTITUTIONS in the Philippines, including the 
Bureau of Agricultural Extension, Regional Development Projects, National 

-Food and Agriculture Council, National Food Administration, National 
Irrigation Authority, Ministry of Agrarian.Reform, Farm Systems Development 
Corporation, Area Marketing Cooperatives, Samahang Nayon cooperatives, 
Smal Wuinos Adviory Center, National Cottage Industry Development, 
Authority, KU Livelihood Projects, and banking institutions. 

The principal role of the MA-lUI PROOGMI is to provide the 
ITENSION &CREDIT INSTITUTIONS and te MANUFACTURUS with information 

oni the types of smll farm equipment which should be given highest 
priority; comparative advantages and disadvantages of different equipment; 
appropriate equipment desigpsand fabrication procedures; proper 
utilisation of equipment by famers; testing, maintenance, and repair of 

also has direct contact with MANUFACTURERSequipment. The 1A-IUll PRORAM 
through promotional and technical assistance visits, training courses, 

nod feedback sessions to learn from manufacturers aboutfield days, 
specific problem or innovations relating to equipment dsign, fabrication, 
or performance. It is alse essetial for the NA-lUl ?ROOM to have 

deficienciesdirect commnication with the FARMES regarding their view on 

emhe components of Figure I are typed in capital letters for
 
emphasis
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of existing equipment and on priorities for new equipment. This commu
nication is accomplished through workshops, field days, and informal
 

surveys, including farm visits and meetings with leaders of farmer
 

cooperatives.
 

The success of the HA-IRRI PROGRAM depends largely upon its ability
 

to find appropriate designs of equipment which will be acceptable to both
 

FARMERS and MANUFACTURERS. Initially, the kA-IRRI PROGRAM will rely
 

primarily on selecting (and adapting) appropriate equipment designs from
 

the pool of designs developed by IRRI. However, IRRI and the MA-IRRI
 

PROGRAM are not capable of developing the quantity or variety of equipment
 

-"-'needed to sustain- -dynamic extension program in-the-futura,-One-of-the 

objectives of the HA-IRRI PROGRAM is to help promote the growth of a 

national capacity for developing appropriate equipment for small farms. 

The main groups are the R&D INSTITUTIONS (universities; government agencies, 

such as NAPHIRB, PCARR, and AROI and regional organizations, such as 
SEARCA and RHAM) and the INVENTORS & INNOVATORS, who may be independent 
(e.g., students, farmers, or professional inventors) or employees of 
manufacturing firms or R&D institutions. TheLMA-IRRI PROGRAM will promote 

field
the R&D INSTITUTIONS and INVENTORS & INNOVATORS through workshops, 
days'and fairs, and contests, - and itwill also encourage national and 
international organizations to provide funds to these institutions for 
R&D on appropriate equipment.
 

The HA-IRRI PROGRAM is guided by an ADVISORY COMOITTEE whose mmbers 

are the Deputy Minister of Agriculture, the head of the IRRI Agricultural 

Znsinearing Department, the director of the Bureau of Plant Industry, the
 
director of the lnstitute for Agricultural Engineering and Technology 

(University of the Philippines at Los BaRos), and representatives of the 

Central lank, the Ministry of Industry and Trade, and the Agricultural 
Machinery Manufacturers' and Distributors' Association. This comAttee 
meets quarterly to review progress and plans, recommend corrective
 
actions, and ensure that their institutions provide the necessary
 
collaboration.
 

The Government of the Philippines is now considering a proposal 
for the creation of a NATIONAL AGRICULIML HEICNANIZATION COUNCIL which 
would be responsible for policies and analyses relating to agricultural
 

machinery. It the proposal Is approved, the ADVISORY COHWITTEE will 

assist in defining collaborative relationships between the MA-IRI
 

PROGRAM and the NATIONAL AGRICULTURAL MECHANIZATION COUNCIL. 

III. PRR REPORT: SEPTDI 19.l-SIWS 1982 

Thi period represents the first full year of operation of the 
1he central office of the Program was established inMA-IRRI Program. 


remodeled facilities of the Agricultural Egintering Division at the
 

Bureau of Plant Industry (PI), Ministry of Agriculture, in Manila.
 
co-leader of the Progro, "cretary/
The office is occupied b# the 1311 a 

bookkeeper (13* employe)0, and 6hS full-Lim agricultural engineer 
(BPI employee). The MA co-lder of the Program ti the head of the 
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Agricultural Engineering Division at BPI, and he devotes approximately
 
25% of his time to the Program. One other BPI engineer devotes 752 of 
his time to Lhe Program. Therefore, the total manpower contributed by 
BPI isapproximately 2 man-years/year, which is' insufficient to handle 
all of thniproposed activities. BPI was not able to hire new personnel 
during 1982 because the Hinistry of Agriculture experienced a freeze on 
hiring. This problem has been discussed with the Advisory Committee and 
several alternatives are being explored. Meanwhile, an agricultural 
ungineer has been contracted temporarily with Program funds to coordinate 
the development of a plow-mounted planter and fertilizer applicator for 
corn, sorghum, and legumoe 

The central office was organized and'equipped during the past year,
 
and it received a project vehicle (1975 Ford sedan) as a donation from
 

Rl.I, A driver is provided by BPI. Final arrangements have been made 
for installation (f a telephone in the central office. A remaining 
problem Is that the BPI machine shop lacks some of the basic equipment 
needed for fabricating prototypes. The Ministry isbeing requested to 
purchase a welder, lathe, and tinsmith equipment with funds which may be 
available at the and of the year. 

One BPI engineer from each of the 12 regions has received a two-vabk 
training course at IRRI on small farm equipment. At present, 7 of these 
engineers are actively participating inactivities of the Program, such 
ass recruitment of local manufacturers to be now "cooperators" in the 
Program technical assistance to now and existing cooperators; field days 
for demonstrating equipment promoted by the Program; field testing of 
now equipment.. The initial emphasis hs been on regions which are major 
producers of rice but have shortages of both farm labor and local manu
facturers of small farm equipment (e.8., Mindanao and Cagayan Valley). 

The Industrial Zxtension Office at IllI has 3 ongineers, each of 
whom is devoting approximately 75X of their time to the KA-IRRI Program. 
They have carried the major responsibility for the two-week training 
course on smll farm equipment, which isoffered twice per year at IlI 
for participants from developing countries. They have also provided 
on-the-job training to BPI engineers by collaborating to field demonstrations, 
prototype testing, technical assistance to cooperating manufacturers, and 
short (2-day) training courses for manufacturers. The participation of 
TRB engineers will be reduced each year as the BPI engineers become 
responsible for more of the Program's activities. 

As may be seen in Figure 2, there has been a marked increase in the 
number of manufacturers who have Joited tbe Program as cooperators during 
the past 12 months. This increase io the result of two factors: (a) the 
active recruitment of new cooperators by 5?! and IRRI engineers; and 
(b) the introduction of the CAAS-IRRt reaper whi.h has attracted manu
facturers to thbe Pr rm. It is expected that i..rease of this magnitude 
cannot be sustsined in the future, and the present challenge is to provide 
these n cooperators with an adequte level of technical assistance 
during their difficult initial period of fabricating and selling the 
first units.
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One of the main objectives during the past 12 months'was to
 
Initiate the extension effort in a manner that would quickly gain the
 
confidence and collaboration of small shops, farmers, and cooperating
 
institutions, while also providing the Program staff with practical
 
experience which will be most useful in planning and implementing
 
subsequent phases. Consequently, it was decided tobegin immediately
 
with three agricultural implements which are expected to offer one or
 
both of the following advantages:
 

- High acceptability by small shops and farmers 
- Diversity of practical experience on extension. 

-.The, proposed.. mplaments weral- -

1. Portable Axial Flow Thresher (IRRI Model TH6). Past sales
 
statistics tor this thresher provide convincing evidence of its accept
ability in several areas of the.Philippines, and the proposed extension
 
activity for 1981-82 was to promote production of the unit in areas where
 
the potential demand is not yet being met by local manufacturers. Although

this was expected to be a rather straightforward extension activity, it
 
turned out to be difficult because the original TRRI design is no longer
 
competitive with improved designe developed by manufacturers in several
 
areas of the Philippines. It was therefore necessary to update and
 
improve the original design before dieseminating it to new potential
 
manufacturers. After a thorough review of existing designs of threshers,
 
we formulated an improved design, and an experimental prototype will now
 
be fabricated for test and evaluation.. We have also performed on-farm
 
tests of different combinations of threshers and reapers, and the results 
illustrate that the capacity of axial flow threshers is reduced markedly 
(e.g., by 40O) due to the longer straw length of rice harvested by reapers
 
rather than by hand (sickle). Various alternatives for alleviating this
 
problem.are being considered.
 

2. One-meter Reaper and Small Power Tiller. This implement 
provides an interesting contrast to the thresher in that it had not been 
produced in the Philippines before 1982, and importation of similar reapers
from China and Japan has commenced. Moreover, oan the basis of demonstrations 
of the reaper to farmers, its acceptability is expected to be as high as 
that of the thresher, while also serving to stimulate thresher sal e sa a 
result of the complementarity of the two machines. The extension effort 
has been a relatively easy process which has helped the Program to establish 
strong relations with shops, farmers, and extension agencies. Training 
courses were conducted in February and August, 1982, to acquaint manu
facturers with fabrication and marketing of the reaper and tiller. fifty 
six manufacturers and 11 BPI engineers attended the courses, an-S have 
produced their first prototype units which were tested and evaluated by 
Program engineers. We estimate that over 150 units will be produced during 
1982. Since manufacturing and sales are depressed by the current economic 
slump existing in the Philippines, the introduction of the reaper will not 
be so rapid and widespread that it will lead to an acute increase in 
unemployment among landless agricultural laborers. Preliminary studies 
of the labor effects of the reaper Ahve been conducted, and more detailed 
evaluations are being planned.
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3. Axial Flow Pump Extension of this apparatus piavides a signi 
ficantly different challenge than in the cases of the thresher and reaper 
because: (a)the acceptability (i. sales) has been disappointingly low 
in the Philippines despite the fact that it appears to be a device which 
is both economically and technically appropriate; and (b)the extension 
activity should be highly area-spccific; i.e., the pump is applicable only 
in localities where irrigation is deficient yet water sources exist at less 
than 3 to 4 m below the level of the fields. At present, centrifugal pumps
 
are widely used for low-lift applications (e.g., lifts less than 4 i),
 
although the axial pump would be more economical. A test was performed to
 
compare the technical and economic characteristics of centrifugal and axial
 ---------- ii-t--wridii-- -reroeed-'l at tha'annual--eattng of-the-hilippine 

Society of Agricultural Engineers. This report will be used to promote the 
axial pump to public and private institutions and manufacturers. The Program 
has demonstrated the axial pump at field days in 6 provinces, including a 
special demonstration at the Libmaanan Project of the National Irrigation 
Authority, which led to the purchase of 7 units. 

The Program also devoted time to the following equipment which might
 
be appropriate for'extension in the future:
 

1. Transplanter. In 1980, IRRI released the design of a manually
operated transplanter of rice seedlings. This implement was not accepted 

by farmers becauset (a) it requires a special seedling preparation which 
is for more costly than the traditional method; and (b)it does not perform 

-well under certain soil and water conditions. The Program has collaborated 
with IRRt and with the PPC Rice Farn to.overcome these two problees, though 

there still exists the need to simplify further the seedling preparation 
procedures. We suspect that acceptance of the transplanter will be limited 

by the fact that direct soeding (broadcasting) is gaining widespread use at 

a remarkable rate. One possibility for increasing acceptance is to add a 
fertilizer applicator (i.e., a deep placement device) to the transplanter, 
thereby combining two operations into one. IRl has developed an experi
mental unit of this type, and our Program will collaborate In an intensive 
test at the PPC Rice Farm. 

2. Rollina InJection Planter (RIP). This implement is attractive 
because it may be appropriate for rain-fed upland areas, which are often 
the poorest and most neglected areas. The RIP isa staple, hand-pushed 
device for placing seeds (corn, sorghum, legumes) into the soil at the 
desired spacing without requiring any previous proparation (i.e., plowing 
and harrowing) of the ol. Being a sero-tillage" implement, it conserves 
residual soil moisture, reduces soil erosion, and increses cropping intensity 
by avoiding the tine and labor daosoclted with ccnventionl land preparation. 

The Program organized a workshop in July to: (a)establish communication 
between groups who have been testing the RIP in the Philippine; and 
(b)formulate a collaborative effort to carry out field trials of the RIP 

in areas having different soils, rainfall patterns, and cropping systems. 
This effort will serve as the basis for future extension of the RIP. 

3. Dy. Since dryers wore identified in two workshops an being 
Among the llihast priorities of equfjmont for small farms (see Annex A), 
the Program carried out a brief study to determine what types of dryers 



are needed and what types are available. The results are summarized in
 
Report Ho. IZP-4l which includes a proposed workplan for developing and
 
teting the concept of hating a covered section of a sun-drying floor
 
so that pro-drying of grain (rice, corn, otc ) may be carried out when
 
clouds or rain pravent sun-drying. The floor #action would be heated
 
by flue gass and/or hot water from a low-cost furnace which uses rice
 
straw or hulls as fuels.
 

4. Plow-mounted Planter and Fertilizer Applicator. Since this type
of equipment was among the highest priorities Identified by a workshop
(see Annex A), we have initiated the developmuent of. a d~aign which will be 

a rea anm an u factiae inrural areas.a u-i_-by small shops 
The design in based on existing equipment plus improvomants, and it attaches 
easily to an animal-drawn plow to provide accurate mtering of seeds and 
fertilizer. After the design has boon tested and improved, it will be 
included In the Programs extension activities. 

5. L Volume Sprayer. The need for a low-volume sprayer wan 
identified in the workshop on equipment priorities (Annex A) and also 
is an important component of zero-tillage applications of the rolling
injection planter (RIP). Consequently, we have initiated a study to 
determines what types of sprayers are nov available in the Philippinos 
are these imported or locally manufactured; what design characteristics 
are most important to farmrs; would lit be technically and economically
feasible to promote local manufacturing of an appropriate sprayer?
When the results to this study have been obtained and analyzed, it will 
then be possible to propose specific activities relating to sprayers
(o..l 3R&, field tests, and/or e"tension). 

6. Fertilizer Apglicators.. The President of the Philippines has 
crested an I iat project to develop techniques and equipment that 
farmers may use to increase the efficiency of. fertilizers. TIM Fertilizer 
and Pesticide Authority to responsible for coordinating the project, and 
it requested the collaboration of both TART and the KA-IRRI Program.
We have participated in the Initial planning sessions and provided a BPI 
engineer to work full-time in the field trials of an IRRI prototype
applicator of urea. A metits will be hold to review the results of 
these trials and to formulate plans for the next phases of the project. 

The proposed vorkplan for this period also included the following 
activities: 

I.. -ra at C.- f go.l -. it - i . This two-week course 
has been he twice par ear, as pla A copy of the program of the 
course it included in Annex 3. ]Fifteen of the SPX engineers have attended 
the course, together with 6 field engineers of the mall Justness Advisory
Centers (Ministry of Industry), 1 engineer from NACIDA (National Cottage 
Industry Authority), and 4 employees of cooperating manufacturers, A seit 
of lectute notes has been prepared for distribution to the course 
participants. 



2*tProgram Monitoriagz/Evaluation. The objective of this activity
. ''
 A one-day
islto aills the progress and impact of-the IRRI Program. 


workshop was held in December, 1981, for the purpose of designing this
 

activity with the assistance of IRRI economists who have experience with
 

studies of the consequences of agricultural mechanization. The USAID
 

project manager$ o Argento, participated in the workshop. The IRRI 
a person to work on the evaluationEconomics Department has designated 

of several types of equipment included in our Program, but the details 
have not yet been defined. We have collected data on the number Pf new 

on page 7) and on the annual production of equipcooperators (Figure 2 

Iand illustrates
active cooperators, which is summarized in Table


S2L brnt a
1 

reon product ince-1980. 

We have also completed our collaboration with a doctoral student from
 
Yale University in conducting a survey of farm equipment manufacturers.
 

that the urrent h+io ftcessio 


3. Promotion of R&D on Small Farm Equipment. The workplan for 

this period-proposed that one workshop be held for the purpose of bringing 

tarmors, extension technicians, and researchers together to determine 

what types of saill farm equipment should be identified as the highest 
In response topriorities for the MA-IRRI Program and for R&D efforts. 


the suggestion of the Deputy Hinister of Agriculture, two workshops 
were hold rather than one because it seemed advantageous to focus one 

(Corn productionon rice-based farms and the other on corn-based farms. 


is a current priority of the Ministry, and it in the subject of a massive
 

extension program.) The results of those workshops have been of grat
 
+HA-IRRI Program with respect to defining equipment
practicalvalue to the

priorities.. (see Annex A.) The nexistoep is to promote work on these 

equipment priorities by R&D institutions. 

RelatinA
4. Development of Innovation and Invention Capacities 

to Small Farm ulEtment. The purpose of this activity is to increase 

the quantity and quality of innovations and inventions of small farm 

equipment by persons who may not be employed in R&D institutions and,
 
This includes
therefore, may not be reached by the preceding activity. 


the personnel of manufacturing firms (ranging from blacksmiths to
 

professional engineers), as well as to students and instructors of
 

technical schools, amateur and professional inventors, andfarmers.
 

We have arranged to carry out three different annual contests in which
 

prizes will be awarded for the beat designs of small farm equipment.
 

To minimize the cost of organizing these contests, we have arranged for 
these to be included in the established annual contests of the Philippine 

Inventors' Commission and of the Science Foundation of the Philippines., 

The first contest was held this year in collaboration with the Inventors' 
Commission. Over 500 announcements (see Annex C) of the future contests 

have been distributed, and funds for swards are being solicited from 

manufacturers and distributors of agricultural equipmopt and supplies. 

farm .luipMe nt.S. aslistance for Fomulation of Policies on 
The HA-IRRI Program should collaborate with appropriate institutions 
in assessing both the beneficial and the detrimental consequences of 

existing and potential policies (filuencing ferm equipment. Ue had 
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expected to collaborate with the National Agricultural Mechanization
 
Council, but its creation by the government has been delayed for over
 
a year. Consequently, this activity has boon limited to a partial review
 
of the available literature atid the initiation of a study of thresher
 

table. 

policies in collaboration with the IRRI Economics Department. 

6. r a1ton of uarterl Progrea Reports and Workplana. These 
reports and .rk.lan.have boon prepared according to the ori-inal time

* 7. otin a of Advisory Committee to Review Pro ream and Plans. 
re Advinory-C= has me quartrly-as -planned ,7and- has- been- very-- ttea 
effective in helping to resolve problems. Deputy Hinistor Li. presided 
at each meeting and provided complete support on all matters, ranging 
from policy issues to details of design and implementation. 

IV. KVALUATION OF PROGRESS 

ila workplan for 1981-82 contains a time-phased schedule of
 
activities vhich may.be used to compare actual progress vith proposed
 
progross. Ton activities are included in the schedule, and we conclude
 
that all but the following four have progressed satistactorily:
 

- Extenon of Threshers As stated in Section 11s this 
activity hasben reprogramed because we found that it 
was necessary to update the' original design of the TO6 
thrasher. However, progress has continued to be slow with 
regard to the design and fabrication of a prototype at 
|RRI. This problem will be discussed at the next meting 
of the Advisory Coittee. 

- 11,onsion of Axi4 FjowPump: Implementation of this 
act vity has fallen behind schedule because we decided 
that extension would continue to be ineffective until we 
could provide convincing evidence on the economic and 
technical advantages of axial flow pumps •over centrifugal 
pimps for low-lift irrigation. " (Seo Section III.) Th 
emparison las boen completed and progress should be 
utiefactory in the future. 

- Prtmmtion of RMD on SmalFm 9 1tti nt The original 
vorsj"1itr actyvi se expandd to include two 
vorkplans rather than one (See Section II1.) Althoush 
this has delayed initiation of subsequent steps, we lievse 
that tvo workshops were needed and that progress will nov 
move Ahead as planned. 

Moow;lation to Po.11il on Tom B egim 
Ao'Sw,4sadInii Fon lgl hi activity his bee deayed 
booafis the dovernment has not yet approved the formation 
of the National Arieultura! fechansation Counil proposed 
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last year by the Ministry of Agriculture. Deputy Minister
 
Lim is fully aware of this problem and is promoting approval.
 

Even with those delays, we believe that the Program hasmade
 

substantial progress during the past 12 months, especially with respect
 

(a)recruitment of now cooperating, manufacturers (Figure 2)g
to: 

(b)training of BPX engineers and cooperating manufacturers; (c) field
 

demonstrations of small farm equipment to over 500 farmers, manufacturers,
 

and extension workers in 5 of the major rice-producing areas in the 
the basisPhilippines; and (d)Identifying the equipment priorities on 

-.- of, -orkshopo-involving -mrs, personnel-.--,,f _rasaarchars ,.and-extnlnion-

satisfactoryAs ophasixed in Section 111, future progress will be 
to the MA-IRRA
only if the Ministry can add at least 2 qualified engineers 

Program staff at I/Manila. It is also essential that the proposed 
toefforts to develop now equipment (see Sections 1 and 111) will begin 

supply the Program with appropriate designs which will be accepted by 

both farmers and manufacturers. These two factors should be the primary 

objectives of the next 12 months. 

1983,V. PROPOSED WORKPLANII SUTIBE,,1982 - SEPTEIMR 

The proposed workplan is presented in the following 'Schedule of 

Activitiest September 1982 - September 1983". It is based on the 
wthat
information reported in the precedig sections, and we su8ot 


it be used as the frmework for montoring progress in the quarterly 
of the Advisory Comitteo and in the annual evaluation.meetings 



MA-IRRI INDUSTRIAL EXTENSION PROGRAM FOR SMALL FARM EQUIPMENT
 

SCHEDULE OF ACTIVITIES: SEPTEMBER 1982-SEPTEMBER 1983
 

1-9 338 6 

ACTIVITIES 


1. EXTENSION OF REAPER & POWER TILLER:
 

uProvide technical assistance to
 
manufacturers on fabrication, - 

-testin ' 'and marketing -the -reaper.___
*: and tiller 

Improve original designs, according
 
to feedback from manufacturers and
 
farmers
 

- Conduct additional training courses,
 
ifdemand is sufficient
 

- Collaborate with IRRI indeveloping
 
and testing Implements for tiller
 
(e.g., off-set plow, cage wheels, . .
 

for upland conditions, combined
 
barrow-loveler, trailer)
 

2. EXTNSION OF AXIAL FLOW PUNP: 

- Revise report comparing axial and
 
centrifugal pumps
 

- ftetings with agencies which are 4o"
 
potential promoters of axial pump
 

- Formulation and implementation of
 
extension efforts with collaborating
 
Institutions
 

3. DEVELOPMT 1E1XTENSION OF TRESHER: 

* Fabricate prototype of improved
 
1)6 thresher
 

- Design improved cleaning mechanism 

- Conduct preliminary test at IRRI
 
and intensive test at PPC ram, .m
 

making improvements as neoded
 

COTI CEO. 



- - -

092 93ACTIVITIES 

EXTENSION OF THRESHER (cont'd.)
 

*Develop final design: blueprints,

instruction manual, promotional

materials
 

*Initiate extension of ioproved

thresher by means of a workshop for
 

in _ 
fcnues ad field der,onstra----tions inregions
 

4. DEVELOPMENT OF TRANSPLANTER:
 

to collaborate with IRRI
-Continue 


Intests at PPC Farms including now
 
tests of transplanter with injector - - - - - - 

of fertilizer and systeuic

insecticide
 

*Assist IRRI in developing simplified
 
method of seedling productiont e.g., - -- - 

methods of PPC Farm and of Burma 

*If results of preceding steps are 
favorable, assist IRRIr to develop- 

extension materials
 

S. OEIEOPM N FRLINIC T IO
 

*Collaborate in conductinq trials of--
RIP indifferent areas or Philippines
 

*Assist IRRI Indevelopment of
 
appropriate sprayer- of herbicides
 
neeeded for utilization of RIP under -- -- 

zero-til1lags conditions
 

*Conduct second workshop on RIP to
 
review results of 19843 trials 
and plan 1983414 trials and 
extension
 

*Preparation of materials for trials
and extension
 

*CONTINUED 



ACTIVITIES 1982 1983 

6. DEVELOPMENT OF DRYER: 

ftlost experimental
floor dryer (IiFD)
Farm 

model of boated 
at IRRI and PPC 

nDestgnRF prototype and test it at 
P Farm, making modifications as 
needed 

a Metings for monitoring progrots
and evaluating parforhanco of I4FD 
prototype 

a Formulation of improved design and 
of materials and mechanisms for-
extension 

U 

- - - - -

a Demonstration of HFO to R&D and 
extension Institutions 

-Initiate extension* If test results 
and foasibility studios indicate 
that the liFO Isviable 

7. DVELP PkWE TNT&OI TER 

- Dionstrato prototype to farmers,
manufacturers, and agricultural 
technicians In South Cotabato 

-

Improve prototype an conduct on-fam 
trials tO ca re VIM farmhr ers' 
present practices for corns sorghum, 
soyboans, and oungbeans 

* Develop matrials for extension of 
PPFA and plan extension activities 
with appropriate public and private 
Institutions 

- l aplmot extension of PPFA, In 
'-I laboration with other institutions 
( e.a IWAs Ofilsagana, seed 
proders qulimnt mnufacturers 
and distributors) 



ACTIVITIES a 3 4 5 6 7 8
 

Conduct a stuy of present and 
potential markets for sprayers in
 
the Philippines, with .mphasison
 
the feasibility of local production

of low-volume sprayers
 

results of roeding study-If 

indicate that Cal production Is 
feasible, formulate a proposed
workplan for designing and testing 
a suitable low-volme sprayer 

Discuss proposal with Institutions
 
which w be willing to collaborate
 
in the PAD work or provide financial
 
support
 

- Collaborate in the Implementation of - - F 
the proposed workplan
 

9. DEVELOPiENT OF FERTILIZER APPLICATORS: 

- Continue-to collaborate with IRRI, 
MA, and FPA inevaluating fertilizer - - - - -- - 

applicators 

10. P! JNO ADN LFR 

- Collaborate with RMO and PCARRO in
 
Spromoting RD on priority equipment . 

bya g ricultural colleges and U0D
 

- Assist in the organization And
 
implementation of a moting of R&D
 
institutions to promote specific
 
activities on mall farm equipment
 
(perhaps following the annual
 
meeting of PSAE) 

11. EVELOP PF 10,lmVATI & INVNTIONENT F 

- Coordinate three annual contests
 
on the desi n of sall farm -.
 

equipant (;IC, SFP, BPI) -

-CONTIRUCD 



ACTIVITIES 	 1 1 2 1 

12. 	 ASSISTMCE TO FORMULATION OF POLICIES
 
OVFAKM EQIPHRT:
 

* (To be programmed after the
 
formation of the National Agri
cultural Mechanization Council)
 

13. 	TRIIGCUS NSALFAR
 

- Assist IRRI with the two-week 
ag. engineering course, presented . 

twice per year 

14. 	 PROGRAM4 MONITORINGIEVALUATION: , 

a Maintain on-gong monitoring of . - - - 

progress 

a Annual survey of cooperating 	 - -  r 

manufacturers 
a Annual evaluation of MA-IRRI
 

Program
 

15. 	 PREPARATIONOF T RLY PROGRESSi 

16. EET-INSOF ADVIORY ITTE TO• .. VI' PROGRESS AN 5N 

AN 	 L
 



ANNEX A
 

MA IRRI INDUSTRIAL EXTENSION PROGRAM 
FOR SMALL FARM EQUIPMENT 

Agricultural ngineoering Division
 
Bureau of Plant Industry


San Andro, Malato
 
Hanil
 

PROPOSED PRIORITIES FOR R&D ON SHALL FARM EQUjPJE
 

Two workshops Involving farmers, extension tuchnicians, and 
researchers have been hold for the purpose oft
 

- Identifying priorities regarding the typos of agricultural 
equipment which would be most useful on smal1 farms in the 
Philippines; 

- Formulating R&I activities for each of the identified 
equipment priorities.
 

These considerations concentrated primarily on rice and corn. together 
with other crops (e.g., legumen sorghum) which are Also planted on rice 
or corn farms. 

The recommendations of the two workshops are described in detail in 
published reports.* After studying these recomondations, the HA-IRRI 
Program has come up with the proposal presented in the attached table. 
The first coluimn lists the ten equipment priorities identified by the 
workshops. The current status of each of these equipment priorities is 
summarized in the second column, and the actions proposed for each are 
described in the third column. Since the actions are for the immediate 
future, it will be nocessary to rovise them each year or to. 

This proposal is tentative and open for discussion. The HA-IRRI 
Program would appreciate roceiving asuggeatons on how the proposal may 
be improved. 

*1. Rept n rksh o fl - _n.t&D,' held 
at sHligaya. Ri R chindTraii4 "tortlunoz# Nueva Zi~j, 
Deoember 3-4p 1981 (Report No. 1KV-1, July 16, 1962, KA-IRRI Industrinl 
xtoeioa Program for Mall Farm Kquipmnt). 

2Le l a Tlnnj cnr, ..lnth 

CagayssandOr Ciy, une 2-3, 1952 (Report No. WK-2, July 1(9 1962, 
HA-IRA! Industrial Extension Program for Thml Farm 1*q.ipsvnt), 
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.7M Jun 

MO 10:4051-

1 	:30-1:0 


18:00 - 1:00 
1:00 - 8:00 

8:00 - 8:15 
8:45 - 5:00 
5:00 - 4:00 

CRU4ftuse, fgigri 	 aaW 

Pr* oratoo 	 returnse Bo.Douff .£~'~frypirooto of 

for 	different lev.e of teooogy
Lunahs' 
P0W SumiamL~: artialbudgt analyis of 0. S~WVoklCP. Moran 
aiterwivo,teahnoboges
XW £iVn..reng DvaWig Siet~m P.C. Jalotjot
COffeeo Or*ak 
813  foote and Plant Zao~ 	 N. L01'ag

4:00 - 5:oo00 (sr' of Aprioultura Spient for S.A. Qeutforres/ 
<7 1:00"-T;-:.T :7''ii' ;' " : /. : "C -s* '':": I J > god#Z. ,*'Je5-:40' luep q 	 .- : I.-'m ::i':SmaZtt c Pam~ (vidoo tape) i a.Eg. 5tsidcne777... <! :' <7,! - " . ¢!T ,', , \ : , : . . .., - !, 7 7 7 77.: 77. 7 . j 7777<7 ,/ ; ! - - I7: : '' 

June 9 - 4d 

9:00 - 18:00 

18:00 - 1:00 
1:00 - 8:4 
8:45 	- 5:00 

3:b- 5:00 

FidPmtio:tVnetmtero Reapers
11Vreae a Pov fitter@ (with pM#,
rotavator, and hwri)
Iunal 
amiat frmmsp~ater


coffe DBak 
?Yomelostev: Shop F'aotioeeli Codlinp
Preparation 

Ju~ne 5 - Vecbmi 

8:00 	 -9:15S Pamw Eomovio: ?eohniquoe for 1Metmet 
9:15-1:00 Appmbots&inouadt*w BIC, 155 and 89 

10:00 - 10:15 Tvapff roe:UenL aiealk 
1015 -so 18:00W 
18:0o 1:00 LUNA 
1:00 - 5:00 Threshere: Shop eli Held *fork 

9:0 - 9:00 breehero: Uodwfft. Amlpisf
9:00 - 10:00 Cost tgimttV for 0011 and Mdi.. 

*0:00 - 10:156 Cfeeod 
10:15 	- 18:00 Mmw a *tarp 111101's 
18*00- 6100 ~orkR 

s. 	Labro 

1.MrmoZti/A. Vasatto 

A4. Vaeatk/I. AMO~g 

G. ShanvokakM Mores 

h 
M~elv. Vteatwo/A. Chbattoo 

A.. Cahalte#, Pa*o 

P. 	Juamw 
N. meao 

L. Amai/N. Wi~tun 

Awg".A 



8:00 	. 9:00 izzrs: Eoonaeto Anflh1ais r. A oaraf.w 
V, V0irpo,1M. Diootr'o9:00 - 20:00 Reaper

10:00 . 18:00 Rocaper (oontinuation) 
i taZuo/,Dnp18:00 - 2:00 Lu'noh H. Ranalod/g, Dungo1:O0 - 6:00 Reapor: Shop Work 

Mwpaoe 	 P. Moran8:00 - 9:00 Reaper: ,oonoso 
b. X'amo9;00 - 10:00 di~gs &Fixtures 

10:00 - 10:15 Coffee Break 
10:35 - 30:50 Photograph of Coursae 1Ntoipaflt# 01$, Photogiwphy 

CeSa?.-Z10i$0 - 12:0 A 'aZ'FZo Pwupr 
J.O0 1:00 Lunoh
 
1:00 2:00 Axal-Mv~ Pw~pe: Raooonw Anatliois 	 C. Maroflal 

R. Caollunp/. Dungo8:00 :00 AxiaZ-FZow Puqrn: Shop and Field Work 

aoang
6:00 - 9:00 Eoonoras of MaufOtrin. 

K ryvj
9:00 - 9:45 Mahinery Safety 
9:45 - 10:-00 Coffee Break 

10:00 - 11:00 notng and vlatN o, 	 S.babro 
M. Aban
11:00 - 11:00 Roin In;eanto pnmte*' 

18:00 - 1:00 Lunch 
1:00 - 8:00 Fertiier AppUetors 	 r. Cawo1ho/G. Sa~a*ar 

8:00 - 3:oo Smal JEng for Fa. Nanhinery 	 M, manattod 
Coffeeq!4"'mj 	 eriier5:00 - 3:16 Brea1m 	 G Z~a/. bn 

.$~~rN bn
5: 16 6:00 Rolng0o ~ie n et~:# 
1.CamPihoApptioatom: Shop and 1~etd Wor'k 

Field trip to OOOperatifl wrnufaoturers N. Langav 

C. W1.Boahop6:00 -9:00 Extenhion Progrm: Ovrve 
S.A. Outierreu/9:00 10:00 Irtemaion P*rgw pant iporienoes in 

Ow puippiam 	 ). S.Stiakney 
10:00 10:16 of ira 

20 15 z:16 Consoeeqefo of Meohaninatiofl Studie B. Puff 
11:15 11:00 N~ow to Plm anid Oonduot a Field 	 S.Laeo 

MOO0 - 1:00 LUnch 
L. 41083:00 - 1:16 Riodc Dry.ing 
1.Camaoho
1: 15 .1:00 k~weHitig

5a Coffee BreakS:0 	
r.Cacho/h. Haton5:1Is 6:00 Dryin'g and Httineg:,LAbortoart h* 

S.Uater#too - 9:45 Courie ftaminat~o 
9:46 -*0:00 Coffee Breakc 
10:0 11:00 IRRI Tw~a 
19:0 1:0 LsAOh6 

8:0 	 for Divame4 'Sof 4achio8 of1:00 a reve Vw 

W.90hwIneee.
WO:5 JI5:00iJ PtOuWA 


n~~&
W:00 5:5M Neuienda&~ee 




FOL- SBVIMLL FAR~M r QLUPMNT
 

~'Ilorok fr inippoveld 

palay 

C:X31H PRIZES 
*T&OPIS
 

STRIPS
 

VOR (I111 M3CRITIC"L *WoaLU Or M*is@ING PA KVMfl) OING RU~
RAINY MAUM, list RINNIf IS 00 flK-Vj=~ AM pyin"Ir UNICUO W0 
"I Pt 301954* Il I AVC 119 f"4AIII"I OUMMCTt3ICIM 

*Afr"~tIAT t* Wo 0SI VAI (01 PONPS Of MtIL prMN)OP MAN 
-SIKWts IM ACCWIAU* 1 fA5IU WINl REWfT 10 aW,

tMAtIOI, 91C. 
-LOCALLI AVAILARLS )ATh*IM*AlP0 ANNICATIC0 1It~WI 

prImLA RNVW OV (RIC.. Itw sTRAW, 1001.14 9TC.)50450 WIND, 

tPSIl0 AGflII 

KXMA Of "lANT 1eipW IN S9M3 Or NXClUIM
lost IWl5ATIOI. R9CI; 11E341U litwill"

li.WAMU-U1NO WTIf 

5PWEUPI"t 1 011 OW 


AMUIIWAI MlumN~ 531 ON AWICIATION 
0?A3IVLIINLENI0 

flflAIUb m319MorIR Vmmufst RomNS 



3 RUU M RISAt N1WMPtA I COTUmT 

It is our pItallur rto Atowtmce the 4a0tittion of a content on the dQ6$14% 
of Innovtwove eqtuipent for small fui ,o The itoneral purpo~s or this contest 
i to prelt. the videupread d0i~VOoleOnt of oiupoipont that will helP Inereeo 
the prof itability ai proJcttvity of xmli f rxm wbich are tho basitc pro4cooar 
of food eupplim. for t4 IRP, The wlpownt "Iou4 he iow-cost, roIpond to the 

ad 	preferably uttlilal locally-4vulable materials and ronrvblo5 fuels, Specific 
theme viii be seleted .ch *PAr In order to foca th conpetition an probiM -. 
whith are tNOidCee4 to bo iportants tmgly, alid within tw ripacity of a wide 
rAnse of particnipntl. 

The 	 thomne .eteet44 for the flrst contest i the Search for ltopro o. 
TochewitoA" rer Prying ftla$. rying is the process wlwrely noistUrs is reeend 
frOm the hirveeted p4lay to redoce the growth of mlds and milcro-or lnismN at 
caue spolage. The traditionatmethod of drying "alay In t oIn hlghly 
effective tA the harvest oraUrs dritai 4l1@r a94 dry weatherl h wever, ot 
harvest$ during el'udy and rainy period. modifld or now dryin8 procedures or 
oquilot are ned to roduce o1l4tag4e whieh "ocursif the grain re"Ils moist, 
Ceswoonly, the Svo of this fontest is to preante the search for Apopriate 
pron!ures or equlop Itfor drying palsy during tim*y and rainy ptio4e, 

I. 	 T tontet i o to thoso ptu4aetl Ao pArticipAte In the nauuat 57?-
Openust4 Science olt Coeints and have projett relatlng to pltay
drying. 

2. This rotest viii he held only ait tOw "ieml-level Sionrt rair. Omne
qiWtlY, only thee. prtleips#oAt vi 4dwane to the national contest by 
VtIumI.4 in thO v8gultr vontsto at rojil"Al-InOI kice Fairts will ality 
for tills special ennteet, 

3. 	There viii be one 4ward of P1,00.00 to I givee to the rismr of the 
special rosest, Contoswtl with projects on palsy dryig wil itetnlulei 
for this neotest nd thre"let contest of te ScIste Frit, aid they have 
the possibility of vlnisti awards to both. There is 4.I0 the posLib!I ity 
for e ne-wimner Is the $inoe rait Cntet to receive the MA-11 award. 

4. A p"el of J1ide Oelected by the PhIlIppin. Soclety of Agricultural 
rsInvors viii 'Moct he winnr of the special cootest. Te friterl for 

Jtlitn are the . as for the roilo4ar Sione tair COlet, with the
 
followng add*itit with reet to projects on P-IAY dryifl
 

a. 	 Originality ad rotlvon. 
b. too@-ushle venery ifen 44oo(e , 9a, winid, Mtrvo %ilo etO.)
 
. loally avalimbi mterials 1 fArliatIon thies#6
 

d. 	 Simple d0IgIa aCeptablo to fIarlrs with le0ect to 04t,
 
telrat ltos, etc.
 

@: 	Apppriate for se on ow-li raims (or grimps of sraill (de) 
t 	keosite vilblity to farmer and fateknter 

S. 	For aditional iefrmatfoa, pi.430 mtrt the lte"il WC or IIP off lesf 
(li11ed is the -Aa0WWWmt of the iii SIlene. raifts, or Cestact the 
MF 	 Central Wfite.
 

http:P1,00.00
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RWA3 CRITIt PIC COHTZAT 

It to our pleasure to announce t Initiation of a cmitust on the deai&"
of 	 innovative equipment for mill f(arms. The general purpose of this contest
i to promote the widoepread developnt of equipment that wiii help Increase 
the prof itability and productivity Of UlW1 forms which are the basic producers
of food supplies for the t. The equipment should be lowcost, respond to the 
primary needs of mll farms be suitable for fabrication in malul workmlbope,y
•nd preferably utiliso louall lavailable materials and renewable fusi.s Speif to 
themes will be selected each yor n order to ions the competition on problem
wh re -can~ttd("god tob4 p*tet,til, n -wihthe -caracity of-a-Wide 

rasga of participants, 

The theme selected for the first contest to the "Search for improved
Technology for Drying Palsy". Drying to the process whereby moisture to reved 
from the harvested palsy to reduce the growth of molis and lcro-organiam that 
cause spoilageo The traditional method of drying palsy in the sun i highly
effective whanthe harvest occurs during clear anddry westherl however* for 
harvest - modified drying procedures orduring cloudy Od rainy period$, or New 
equipment are seeded to rdoe spolge which occurs If the train remains moist. 
Consoquctly, the loal of' this contest to to prsoto the search for appropriate
procedures or equipment for drying palsy during cloudy ad rainy periods. 

.	 The contest is Open to all Filipinos, regardless of as*& eu, profession or 
educatioasl ove 1, includ ing students instructors& farmers, fabricators, 
Investors, et. There will be two competitionel oe in collaboration with 
the Science fair of the Silence Foundation of the Philippines (S"F) and the
other vith the National Investors reek of the Philippis. Inventors Commission 
(PIC). Is the letter case of the PlC contest, participanto should follow the 
PIC rules and criteria which may be obtained fem PIC (addroe liven below). 

2. 	 This Is a special cootest for project entries rolating to mll fam 
* equipment. 

3. There will be cnly one category i this contest, and it includes inventions,
iooevatioso end creative research. 

4. 	 At the Natioal Inventoro's Weak, coestants shall report, displayo ad 
demoeetrate to the Pasel of Judges the working models, Ulustrations t ..
drawileg sad taplo of products descrill In the entrive together with the
deocription of the raw materials Vse and the various steps Involved$ 

5. adine for sublsion of entries will be the same date as for the PIC 
oest. which Iseupotted to be January 113. Entries should e submitted 

to PIC (address gives below). 
G. 	The amunt of the cash pricer wilt be determined later, First prie will be 

no less thee P3,000.00. 

to 	 Judgementc shall be based ON the fellowisge 
a. 	Otigiallty and ereativemee 
bo Renewble esergy oures (eg., sus, vied, straw, hllso etc*) 
e lal l techilqeI iable materils said fabricaieo 
d. 	 simple designs aeptable to famers with repect to coto 

operatto etc.1 
e. Appropriate for use c small fame (or gro s of mall farm) 
to EomNmic viability to armer ad fabricator. 

-peilt lelde lon will e v"en to entries whih display Worting 
proltypos at the lows(if's Wook. 

L. APast of Judge. ahear by the Plillflpt". SWicy of AricWtcwrAl lse 
will selet the WINW1e4 11u1ul.0 "t she PA601 4M l he fin.. 

9 Pato will be wAM4 4logru tho 4416ma lwvo ' Ihich In lt*oli*, 

it*+ m+%1 ll UIl g Wrs i#Mo tgo, A 

http:P3,000.00


MtA-IRRI INDUSTRIAL EXTEN~SION4 PROGRAM FOR SMALL FARM4 EQUIr 1INT 
Republic of tho Plippinos

Afinistryv ofA4gricultue
BIURE3AU OF PLANT INDUSTRY 

Mania 

August 1982 

TO : BPI Regional Engineers 

Subject t Content for BPI Regional Engineers on Innovative 
Small Farm.Equipment 

>5 

< , 

The Ministry of Agriculture and the International Rice 
Research Institute have a cooperative program known as MA-IRRI 
Industrial Extension Program with the objective of Increasing 
the profitability and productivity of small fais by Introducing 
low cost agricultural equipment$ such as hand tools. animal 
drawn Implements and small powered machines for operations ranging 
from crop production to post harvest including processing and 
storage* 

The Program isinneed of new ideas Oft innovations which 
might be included inthe extension program. Inconnection with 
this, the Program is sponsoring another contest which is "Best 
farm Equipment in the 'egion" exclusively for the BPI regional 
engineers. The criteria for this contest are the following: 
1)'the equipment should be a local Innovation which is not yet 
weil-known; 2) It should be a simple design acceptable to stall. 
farmers with respect to cost and operation; 3) as much as 
possible It should use renewable energy sources (eeg., sun, windo 
straws, hulls# etc.i 4)Itcan be made locally from available 
marials, and 5)itshould be appropriate tor the )IA-lRRI 
Extension Program. 

The regional engineers will look for local Innovations In 
the region which are not yet well know. They should submit a 
brief report describing the best innovation they have found. 
Including Information on materials, capacity, and Illustration 
and drawings. The report should be submitted at our office not 
later than December Is1982. The primes will be a trip to Manila 
to receive the award certificate on January 14, 1983 during the 
BPI Anniversary. 

++L; 
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Agricultural ZLno ng Division r 
r
 

MnAnRdast$ alto M3IeRLl&poga ... '++++
+ ~ ~~SanAndros St,, )Ialatem, KaniS+ i 

os will appreciate very much it you will join the said
 

contest*
 
Sincerely yours, 

B I C, ROlZtT 2. STICK 

BPIroj c s-Leader III Project Co!yoe 
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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.
 

10. 	 Pedal theresher ITB Type 1 Tested and fo# too heavy
 

Dian 	Desa Type 2 Improvinq. the local design by
 

using bicycle sprocket & chain
 

Progress of Our Field Extention 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 De

partment. In this depts workshop, 	4 transplanters, one 6 HP diesel
 

hand 	tractor and 3 threshers have been buit 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 11P gasoline engine and is present

ly testing in the field with plnugh & harrow. There seems a greater
 

enthusiasm for this type of machine in this province. lie 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 c : create hi- own market around that area. This stra

tegy 	 ha!; worked out well in case of T116 threshers, an he has already 

produced aind sold tw(.nty thre'!her!; 	 during this year. 

On Atiqu.;t 14, 19B2, a s.eminar on the progress of our project 

work wans orqani sed by the provincial Government at Padanq which was well 

Attefndid by th,. .,enior provincial F. central Governmvnt staff, re

prt,,.1(,nt.Ltivtes of hnk and and manufacturersoi Indoneiia 111U local 	 of 



IRRI - type equipment, samples of whose produce were 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 equipmentis being used as a model for
 

the other provinces. Infact 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'8, 

assisted by one of our counterpart staff engineer from Jakarta. 

sixteen participants mainly from the exten on wings of Agricul

ture, industry departments of the province attended this ccurse. 

So far 3 demonstrations have been conducted in thr(!e districts by 

the above equipment. 

However, our major input in this province has been in the 1. 

Luwu district with the additional funding support from US AID-

Jakarta mission. rhe copy of first six monthly proqress report 

is enclo-;4,d( for the details) in this reqard. It may he noted that 

due to succus;s.ful functionin q of the ten IPII - 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 & T116 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 T16 Threshers, 5 axial 

flow pumps,& 5 weeders. They are yet to be field tested thoroughly 

and to be used for their further demonstrations in various districts. 

There seems a good potential for axial flow pumps and paddy thre

shers in thin p)rovince. 

however, due to general backwardness of the province and lack
 

of sufficient guidance & inputs from the centre, the progress and 



results of our field extension work so far in this province is
 

rather meager.
 

West Java
 

This province has been added to our field extenfion 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 one of the major problems. We have taken
 

the initiative during the last season to try out two driers
 

in two villages of Kerawang district. Due to the defective
 

functioning of equipment and non uniformity of drying
 

result6d 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 needs to be thoroughly investigated
 

at Los lianos, preferably in combination with husk furnace. 

Meanwhile we have plans to try out with minor modifications 

in the coming months again. 



iii) 	 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 inceneous 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 ifi 	this regard. we feel we can come up/ an i'proved model 
with
 

lot faster.
 

iv) 	 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 Ila using
 

imported big tractors and combines and is leasing another 

750 Ila on contract for land preparation, harvesting,
 

threshing operations etc. They are generally finding 

shortage of labour and due to the unsuitability and high 

cost of maintenance of imported equipment, they are se

rioualy intereiited in trying out with our technology. 

We are planning to try out first during the coming sea

son with two nets of equipment connitsting ot hand trac



----------------------- ------- ----------------------------------

- - - - ----------------------- - - - - - - - - -- - - - - -

if
 
tors, transplanters, weeders, reapers, threshers 

and driers. 


this technolo
found suitable and economical, they propose to 

use 


gy for their entire 3000 Ha during their 4th five 
year plan,
 

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


our
 to monitor and prove the appropriateness of 

challenge for us 


coun
technology compated to the imported to the policy makers of this 


try.
 

Training Programmes:
 

Conducted one training programme in Jakarta from May 31st
 

to April 4th. 17 provincial staff qngaged in the extention work
 

to 

from the above 4 provinces participated. Please refer quarter

for the details.
thru May '82
ly report for the period of April 


for 

In the provinces, one training programme each mainly the
 

as
small workshops have been conducted 
operators and mechanics of 


under :
 

Place Number of from upto

Provinces participants


%-- 

20 Nov.16th to 22nd'81
1. S.Kalimantan Banjar Baru 


19 Jan.24th to 28th'82
2. W.Sumatera Bukit Tinggi 


16 Mar.25th to 28th'82
3. S.Sulawesi Maros 


Training as mentioned above has become one of our regular and
 

successful annual activity.
 

Tho list of local manufacturers and the equipment manufactured
 

by them an on Junu '02 in enclosed herewith.
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mWAOA04 INDUSTRIAL EXTENSION PROJECT"I RRI - DITPROD 
OA&8IMDAOAI P.O. lOX 18/KBYPM. PASAR MINGGU, JAKARTA SELATAN INDONESIA TELEPHONE 7 8 2 5 5 7 

September 22, 1982
 

To : Dr.R.J.Cowan
 

From : V.R.Reddy
 

Subject : Quarterly Report
 

(July through September 1982)
 

June 24th - July 6th ASAE meeting at Madison, 
and World Bank, ATI & VITA in 

Washington D.C. 

July 7th - July 31st : Home leave 

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

Aug. 13th - Aug. 15th t With Bart Duff & Dr.Rudy Sinaga 

to W.Sumatera for a seminar 

Sept. 6th - Sept. 9th I With Ir.Zaidir Said to attend 

Ratak - Ditprod in Jogjakarta 



ijRDIP -' O 	 X' 

.During thi s summer meeting of ASAE at Madison from,
undn27th
 

tq1ay.st,,.'hao presented a paper, with the title,,," ",SmallFr 

Equipment Technology Transfer to Developing Countries" ,(Experin".,
 

,Q	ces gained-in Indonesia), Dr.Bockhopp Bab Stickneyp R4,i~e4 ~*
 

an~d Marvin.,NaZzinger also attended this meeting$ and, we stoqethe3c
 

visited, "Briggs . Stratton" works and had useful discussions'with"
 
'
thi R o staff. : i 	 :
 

01.v At WashingtonpWorld Bank has taken the initiative to organige.0
 

: seminar. on my.work here which was attended by representatives from
 

USAXD. ATZ 6 VZTA in addition to the Bank's staff. While in washing-,
 

ton Zwas not able to meet Dr.Gerrit Argento as he was leaving the
 

next day to peylon, but did talk to him over phone about the progress
 

of our project ,work here. " . 

., As soon as Z returned from my home-leave, visited project Luwu 

" area with Bart Duff. Ploughing season was coming to an end and all 

* "farmer's tractor; except one ( which needed repair) were working .in.
 

the field. Howeverp REC tractors were not being fully utiJlized.part

lydue to the lack of budget provision for operators &..fuel during
 

the financial year 182/'83. With the help of Yusuf Mamun (who tra

veled along with us! & Bart Duff, ill the remaining doubts were cla

rified with regard to record-keeping. In fact code-sheet upto July 

end was completed and given to Bart Duff for further processing at 

Los Banos. Our 'second season's report in this regard is being subt

mitted separately to Project Luwu/USAZD authorities.,...'.,. 

At Padang on Aug 14th a day's seminar on the progress of our.
 

pilot project in W.Sumatera was organised by Diperta there. In addi

tion to the representatives of PeNda Dappenas, Industries Department#
 



1RRI DITPROD 
~1° U, ,,,
 

gumatera.Agricultural Research project, Banks and local manufactu

rers fiom theiprovinoeo PakhJafri .amaddLn( C i:ectoofilDitpro'") 

3staf f members of,.Subdit one f rom secretary cabinet,s ead,, of Agri

:multural'Engine'eringIPB # representative from USAID and%pr,,Rudy;

Sinagao'Bart-Duff along with me from Jakarta attended-this seminar..
 

4 papers )werel submitted and discussed in depth from Diperta 'Pernn

dutra-,Bank- of-ndones ia-&Local-rmanufacturers-,At -.the,, nd-of-

*a. list of,.ecommendation was prepared to be sent to the concerned' 

departments for future follow up. Equipment samples of local manu

facturers were displayed at the place of seminar. Bubsequent, to.,
 

the seminar, the Governor of WSumatera has sent a *letter to the
 

Director General of Food Crop Production, stating the useful role of
 

our project work in his province and at the same time requesting to
 

continue this programme on a bigger scale* which means more inputs
 

both-in terms of money and men. 

Presently we are concentrating on the promotion of hand-tractors.
 

and axial flow pumps in thin province. Already one private manufac

turer has been assisted to manufacture 4 HP hand tractor which is
 

*being field tested/demonstrated,
 

for the first time I have been invited to participate in their
 

Annual budget prepartaion meeting (RATEK) held at Jogjakarta, All
 

the representatives of DIPERTA staff from provinces attend this meet

ing t discuss their previous performance and formulate the budget
 

for the coming year. indeed it was a very good opportunity f'r me
 

not only to meat and discuss with the counterpart staff in the pro

vinces specially.whers we are working# but also to get an opportuni

* nglish Translation is enclosed
 



IRRI DITPROD 

ty to emphasise the need to sJchronise the efforts between centre l
 

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-typos 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 planters,
 

and one 1.0 motor reaper. Most of these are at the various stages
 

of testing.
 

cc: -Dr.Bockhop
 



# 5 2./.592/SWD/2of loetterTranslatiOn1 
Padangs August 10. 1962
 

SubjoCti. nctiVity, Development of 
a r m
 

IRRI typC"f .machinories
 

,in Wat Sumatera
 

Genoral Director of Crop
 

Agriculture
 
Jakarta
 

Dor Sir.
 

mo

with roqrd tol tho increase 
crop production in W.SumatOral 

holds an important role. 
The 

machinery activities in roultthatchanination/faruk of manpowerin shortageat prpoentoonstrnintmain farm labour. Furthorthoro'is groat 
potontial 

ing in high wagon for more land-into cultivatioi,
bringingintcealItylcroppingfor incruasing 

decroaaino-Post harvest 
loninon.
 

farm machinery

the important role of 
realiDing

I Theroforo we are 


in t:.sumatQ~a.IRR1 do3igno 
have boen introduced 

in thilnprovinco
 

which arc baingthronherp 
tranuplantorl axial flow 

pump, weeder and
 

Diporta workishop at Bukit
 

hand tra tot which are 
producted by our 


Tinggi and also' by several 
manufacturern in this province under 

oux
 

guidonce.
 
of thrq shraopocially

local manufacturinqo
The davalopmont of 


uptill now,in vury" natinfactory.
 
fiod.urther,intentsof 71111 necdai to bo 

thin programmno and Watlowever, mna greater impact 
order to cover other oporatioo and 

of Sumatora IBRIin cantorinto a rogiorinl
can be devoloped5utnatura 


farm equipment.
typu 

our request andtwo really
 

you will bo abla to fulfill 
1uopfully# in this regard. 

your help and attention
appruciato 

of umatora ,ndratGovernor 
Province 

C Xc.A."tiar Anan') 



.IDAI INDUSTRIAL EXTENSI ON PROJEC
 

IMAA P BOX 18/KBYPM . MINGOU JAKARTA SELATAN INDONESIA TELEPHONE 7 8 2 5 57PASAR 

~Tine "..,1982 

To Dr....R. Cowtu. 

From 

Subj eot .: 

: .R. Reddy 

Agricultural 

Qerter1Y r 

1Enjnering Conultanit 

~pntApril through Mniy 1982 

T r p a: i 

March 31- April 1 : inndung to vilst 

mennirna ture 
MIDC, nitand cooperative 

April 9 - April 12 : Pndang with Tr. 

rield exteniqlon 
Znidir 

work 
ror follow up of. 

April 20, 21, and 24 

April 22 - April 23, 

: 

: 

PoBnai with M. Nnrs,,iger to teat reapera 

$olo with M. NotsInger to visit cooperative 

mmnursotures 

May 13 

May 24 

-

Macy 28 

: flukomondi to test renper with Ir. Subrata 

: t,ung~ Pnindon with Tr, fubrato f'or follow 

tip our project work in Luwu and South 

Sulawesi. 

9i 

I. 
493 

ao 



th e:i;;eo > o 	 acqun inted :wit h:O~ ~i tr=:. t ,raitned: and :well _ per rormane e ,i:,:::: 

.i:::; r::equir ed on re nper :duri e : the: nbo:Ve fe:,rld i::
;,Lv14*uvodJust~menta 

k o h o p,a::ii unbeen- undertriken- in :our T.::'Zan jiig Burnt, :wor , :Marvin 

::. ~'. ~ ,-: :i :als0o helI.ped tic ,n ru.rther modificat io~n: work of rollingi!:: :: : , .:~ 

:/. ,(:.#.oi Lonterv being: prouaenty rabr'icated and to te hre...,. . 

inva ku.t fru~t ptroto-type or a oeefcetadls xesv 

*.I.:rcojerwhich: can beo built by village carpentern. Wesre now- 

:..... .toond prot'o-rtype with 


impr'ove, features :like blower ineor-
A 

.Li , the second ploug~hing asson started from Ma.y3rd week :and. 	 : 

:i'l ossel~to last until! July end. All the hand tractors were ser-

; .=i Ten trai.lers that were sent, in thle Inat consignment were 	 : 

:i,;- ' adjd sebled anld woe •being used rort ransport work. We have 

: :,:lw. f |d two local worskshops nt Palopo r the manufacture of Oelobok ::' 

:;J:'. f'or siner more hand truct~ors nftlon ueoosnfuly etastng the :.' '~m 

,,.. ilea cent. from Jaknrtan 

L.1zorkeepinC work Io continul.g julte systematically. We have . 

•,.:.Ima~nsntaanoe of' )M.Dahnr (ot&aCr from Mnose renareh station Who 

:r.-vial 'worhed with our, .Consequences of' Ieahanieation " project " 

=; ,:.,t,;in reeou;I-keepine) ra, checking, the quality of rpeord- : 

:. .,. . aMd analcting tihe aLnrl* In tho~ field roi,. n period or' one week. 
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re4d..f c . ..
 
:... . ."n soon.
. ... .. .. ex~pected
Uis report isa 


was

Tt16 paddy thresher (that 


urinlg this harvesting season 
one 


0" D4, 


who earlier received'2 sets 
of,
 

Ujung Pandang,
''loanedefrom DIPERA 

was demons
 

all IRRI equipentfrom our workshop 
for extension work ) 


suffiient interest among the farmers,
 
trated successfulsly and created 


transplanter has been loaned and going to be demonstrated
 
Also one 


season.
during the coming 


type
 
,r di'. arlier, farmer's 

interest in procuring IRRI 
a-

From eCCto increase.
is continuing
new throsheri
hand tractors and 


have indicated their interest 
-in
 

farmers 

we understand more 


through cre~dit.procringthe 

Now the major obstacle facing 
these interested farmers ij 

getting
 

have initiated by meeting B.I. and
 
In this regard we
BankiCred it, 

bank officials and by providing 
them feasibility reports etc. 

4"5R.1. 
 in West
 
to meet such a credit demand 

as 

taking measures
They are 


Sumatera.
 
can be
 

idantify manufacturers who 
are trying .o
Meanwhile we 


their manufacture.
~, assisted for 


thresher and weeders is
 In the manufacture of 
Further progress
.
 

The latest number of manufacaturers 
has
 

reported from West Bumatera. 


and total number of threshers 
produced and sold has gone
 

11
risen to 


than 200 pieces.
up to more 


one manufacturer at Lubuk Basung has been assisted 
to
 

* .Meanwhile 

tractor and axial pump.
 

. , take up the manufacture 
of small 4/5 HP hand 


being sarried out with
 tests are 

* iurther demonstrations and 

field 


regard to transplanter, axial pump 
and hand tractors.
 

ta
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One week training programme has been organised for 17 provincial
 

staff startingMay 31st. Detail list of the participants and train-


Like the previous training programme
ing programme +o i:re- enclosed. 


this has also been useful experience for both the staff here ano the
 

field extension work in the provinces.
participants for conducting 


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 tooshort and
 

should have more practical classes than theory 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 Development 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 lift irrigation (installing IRIFI type 25 axial flow
 

pumpnets) in West Java.
 



PROGRAMME SCHEDULE V" FIVE DAY'S A RICULTU'IAL MrA;tlNi.1MA±'UN 

COURSE from May 31 to June 4 1982 

Monday May 31, 1982
 

1. 07;30 - 08;15 Opening Ceremony (W.T.Ragunan) Committee 

2. 08j15 - 09;00 Welcome ( do ) do 

3. 09;O0 - 09145 Welcome ( do ) do 

4. 09;45 - 10100 - B r e a k 

5. 10:00 - 10145 Selection of Mechanisation Programme Ir.Soebagyo W. 

6. 10;45 - 11;30 Institution for Testing Aqric.Equipment R.Dadat.g Tarmana AE. 

7. 11;3 0 - 11;45 - B r e a k 

8. 11,45 - 12;30 Criteria for extensioning Agric. Equipment Dr.Soedjatmiko 

9. 12;30 - 13;15 

10, 13115 - 16100 -B r e a k 

I. 16#00 - 16;45 Discussion Soewardjo and 

12. 16145 - 17130 Discussion R.A. Hamid 

13. 17130 - 19100 -- B r e a k 

14. 19100 - 19145 Trip to Ancol 

15. 19,45 - 20130 do 

16 20130 - 21115 do 

Tuesday June 1,1982 

1. 07;30 - 08; 15 Farm Economics: Techniques for investment- Hleradji Asmanu BSc. 

2. 081 15 - 09100 appraisal including B/C I IRR 

3. 09100 - 09; 45 Workshop Management Ir. Kces Sulistiadji 

4. 09145 - 10100 - B r e a k 

5. 10i00 - 10145 Testing for Adaptation to Agric. Equipment Wiyanto BSc. 

L 10 45 - 11 30 Field work on Axial Pump Ir. Rudy Tjahjohutomo 

7. 11130 - 11,45 - B r e a k 

ft. 11145 - 12,30 Introduction & Demonstration in rural area Ir. Zaidir Said 

9. 12;30 - 13&15 do do 

10. 13115 - 16;00 - B r e a k 

11. 16:00 - 16;45 Discussion Suwardjo and 

12. 16:45 - 17;30 Discussion R.A. Hlamid 

13. 17130 - 19;00 ---- B r e a k 

14. 19100 - 19145 Slide show on: Industrial Extension Programmo Ir.Znidir Said and 

15. 19145 - 20130 do Ir.Rudy Tjahjohutomo 

16. 20;30 - 21;15 do 



2 - 1982Wednesday 

Ir.B.Gultom
 

1. 07 j30 - 08; 15 Manufacturing,.on "Small and Medium Scale-


Equipment of the Manufacturer"
2. O8 l5 - 09; 00 
Ir.Subrata S.
work : Testing of Thresher3. 	09,0o - 09;45 Field 


1n r c a k
4. 09;45 - 10;00 

Wiyanto BSc.
 
5. 	 0;o00 - I0;15 Manufacturing:"llow to mode a weeder" 


do
do
6. 	10145 - 11;30 


B r u a k
7. 11530 - 11;45 -

I.W. 	Badra

8. 11,45 - 12;30 Manufacturing:"How 	to make simple sprayers 

9. 12:30 - 13; 15 Field work : Testing of Sprayer 	 do 

r ,-	 a k10. 	13;15 - 16;0 
SoewardJo and
 

11. 	 16100 - 16;,45 Discussion 

R.A.Hamid
 

16145 - 17;30 Discussion:2. 


it r c a k
13. 	17;30 - 19;00 

14. 	19,00 - 19;45
 

do
15. 	19;45 - 20;30 

do16 	 20;30 - 21;15 

Thursday 31,1ntt 1982 

Mulyoto BSc. 
1. 07;30 - (8; 15 Manufactuvincl:"Ilow to make a Pedal Thresher 


do
do
2. 08;15 - 09;00 

3. 09!,00 - 09;45 Manufacturing:"Ilow to make an injection Planter" 	 do 

4. 09145 - 10;00 -- B r c 	a k 

5. 	 10;00 - 10;45 Manufacturing:"How to make a winower do
 

(10 do
 
5. 	10;45 - 11;30 


1;
7. 	 11130 - 11;45 --- r ., a 


to make simple corn skellez' do

0. 	 11 ; 45 - 12; 30 Manufacturing:""low 


do
 
9. 	12; 30 - 13; 15 Contunued 


11 r e a k
10. 	1315 - 1G0 0 

Soewqardjo.iand

11. 	 16300 - 16 45 Dt!;ctv;1; ion 


R.A.Hamid
 
12. 	 16; 45 - 17; 30 i;(:)ic. i on 


17 130 - 19; 00 ........ I r e ,o k
13. 

19100 - 19 45 Di!;cuss ion 	 do 
14; 


15. 	19;45 - .0; 30 (to do 

16. 	20;30 - 21W15 do dd 

http:Manufacturing,.on


Friday 4'Jupj1982
 
Committee


Evaluation
1. 07;30 - 08;15 
do
 

2. 08;15 - 09;00 do 
do


do
3 09;00 - 09;45 


r c a k
4., 09-45 - 10;00 -B 
Soewardjo and
 

Discussion
5. 10100 I0;45 

R.A. Hamid
 

do
6. 10;45 - 11;30 

r e a k
7. 11';30 - 11;45 -i 
Committee


Closing Ceremony
8. 11;45 - 12;30 
do


do
9. 12;30 - 13;15 

10. 13;15 - 16;00 

11. 1600- 16;45
 

12. 16;45 - 17-10 

13. 17 3 0 - 19;00 

14. 19,00 - 19;45 

15. 19;45 - 20;30 

16 20;30 - 21;15 

June 1902
 

1.. 07;30 - 08;15
 

2. 08;15 - 09;00
 

3. 09100 - 09;45 

4. 09;45 - 10;00
 

5. 10;00 - 10;45
 

6. 10,45 - 11;30
 

7. 11;30 - 11;45 

8. 11:45 - 12;30
 

9. 12;30 - 13;15
 

10. 13;15 - 16;00
 

11. 16100 - 16:45 

12. 16145 - 17130 

13. 17;30 - 19100 

19 00 - 1914514. 


15. 19;,15 - 2U130 

16. 20;30 - 21115 
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P.O- ROX .O/KSYPM "PASAR MINGGU, JAKARTA SELATAN INDONESIA TELEPHONE 782557
 

March 30, 1982, 

To : Dr. J.R. Cowan 

From : V.R. Reddy 

Agricultural Engineering Consultant 

S Quarterly report January through 
March 1982 

Trips: 

January 18 

January 27 

- 22 

- 29 

: Luwu with Jim Hooper to .follow up the 

progress of work 

: W. Sumatera with Douglas Tinsler of 

USAID, to follow up field extension 

work 

February 2 -

February 17 -

March.. 8 - 12 

: 

: 

: 

Karawang with Ir. Soebrata and, Ir.Hamid 

for the installation of paddy driers 
Karawang with Ir. Koes Sulistiadji and 

Ir. Rudy for the follow up work on. the 

field testing of driers 

Luwu with )r. Cowan and Hlooper to fol

low up the )roqre:s of work 

March 23 - 25 : Kalimantan Selatan with Ir. Soebrata 

to follow up field extension work. 



., . .... 
 t#oo 

4 

tg season from December..
 

'-h nda,, ctors operated by.farmers'and 3 hand 'traotors8,1b ig&, 

-weresuccespfull¥y, .housed 4 ., 444 "} ,'.... ' throughout the season. 

abo... . ... ...... . .. oug ed ..an . . . . 44.S)Suring, the above period total area that was ploughed and rrw
 

-ros to 6 7'Ha .and .120 ..Ha respectively. The average performace'o4,:
 

tractor as recorded shows : . .4,Aeach. 


* 
: " 44- ,, .- . 44 . .*. 

Vts ;'.. No., of Hrs , Ha ploughed/ Ha,': 4..,-..,, .fficiency'"' haroed ffc Fisl----. tion .- ,,',ed/tractor traor tractor of o aio itre/atr/ 

4 4 31 

400 8 . . 70..1Tractor ... O 6 ' 444k 

!E,.Tractr 250 6 I 10 s 6.. 

,!-*t i be "seen :from *the -above table that farmer/owner has taen longqr, . 

. ;timeOfr completing one Ha of land preparation compared to;'the staidard
 

VREC operator.,, It is expected by next season their *ff olenoy'l ,,.
 
R E~ q ~ rat r." ne3. e~ri ~ enotoo4 

.!further improve. 
... 

Simultaneously from 30 respondents the data s ieng' :;.,,, 4 .. ... 4 * - 4 ; 4iS" . ' 

'coilicted by record keepers and coded sheet is expected to-be sent''io . 

.. Los.panos in near future. Mearhile 10 trailers have been despatohid to'
 

dLuwu,'to enable them.to use fon: transport purposes during the off-season 4
 
4* ~~*4 do~~. 

.,period. The.; next, ploughing 'ieason is .. nexpected to start from late'-,:,. 


will. Xau upto July.o
 

:. ,Twd sets of equipment which were sent to DIPERTA, S., Sulaveui. exek
 

,received. 4A training programme was conducted from March 25 to 28th to":
 

,extension staff-in Agricultural and industries depta of the province'.
44i 4, , 4 

'4*4 ~ 4*4 4 



AIRI- DITPROD 

, .n onducig.a ,NeEngineer'from Jakarta has gone to help ,the 


r ;:e nd demonstrations, .
 
.;.aar,jtta Jngprogrammea insaraan dt 

6
S uring thib quaiter as reported earlier, two paddy driers wese '* ~ ~ drt'9 
to 

~'' (~''-placd, Yllages ,Lin Karawang district for field tisting*.;.TU or-

'"~unatelue o me• sunshine and less year theyweable 

r- .,,bod tons in 18 batches- nd further, t_ impressiod'h _n.
_24 


,developed in :these two villages that the quality of rice hai' decreased * 

dun to anical: drying due to flu-gasses. We were, however, not ilable 

.,,,.to 'detectthe.differece as we conducted small'test by isking 10 rs

' dents i there isdifference between the sun dried and'me'chanically''. 

;dried cooked rice. It could have been psychological. However- need 'A 

urfurther' investigation. , ,., , " ' 

' 9. 

Ware proposing to test these driers further during next "oint
 
iwith a new husk-furnace that got built locally and compare 'the ru,
 

.nI SouthKalfmantan, DIPER'A staff there, have organised sofar 7 

demonstrations in 4 districts. This has created interest nsia1 o e 'h * *91e*'99 ' ' 

:,hand'tractors,*' However, they require creditthreshers and water pumps. 

.9acilities and more intensive demonstrations in two potential distiots
 

iating. initial orders.
* crfo Meanwhile one workshop at Banjarmasin has
 

'''buil1t 3'thresherse 5 water pumps and 5 weedeirs, which aile'going t be 
9'.1 99 4 

~' O~~d arestngand ~ eson. Oane fpo:re 

,. . '.Inwant Sumatera the progress of weeder and sher,manuf aotuiing 
.


ontinues,to increase. At present there are eight 


fae

,,sthe cumulative production is reported comes to about 120 units,' 


,
 

a 
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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 onestas
 

they failed in the field several times. Thereis considerable Doten

tial for both hand tractors and water pumps in this province which
 

can be converted into actual market by intesifying demonstratiorcdu

ring the coining season. 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 rolling
 

injection planters and have just taken up the manufacture of'twolisets
 

of 3/5 h.p. tractor with harvesting attatchment. One sample piece
 

we have recently received from Los Banos.
 

We are 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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%6AMG&N L P.O. BOX 18/KBYPM. PASAR MINGGU, JAKARTA SELATAN INDONESIA TELEPHONE 7 8 2 5 6 7 

January 4, 1982
 

To o Dr. J.R. Cowan
 
IRRI Liaison Scientist
 

From : V.R. Reddy
 
Agricultural Engineering Consultant
 

Subject : Quarterly report October through
 
December 1981.
 

Trips
 

October 21 : Karawang with Ir. Koen Sulistiaji,
 
PD KAWI AGUNG, Jatiluhur authority
 
representatives to demonstrate
 
axial flow pump.
 

October 22 - 23 
 : Bandung to visit MIDC and cooperative
 
manufacturers with Ir. Koes Sulistiaji.
 

October 27 - 30 : Padang with Ir. Zaidir 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. 

November 26 - 28 : Banjarmanin (Banjarbaru) with Ir. Zaidir 
to follow up field extennion. 

December 8 - 10 : Padang with Mr. Gerit Argonto & 
Dr. Barry Primm for nnnunl field evalu
ation of the prcqrosi of our project 
there. 

December 15 - 19 1 Luwu Project (South Sulawes;i) with 
Ir. Koen S. to follow up field extension
 
work thore. 

December 26 - 29 a Padang to follow up field 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
 

As per Luwu project
and maintain them in the field conditions. 


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 extension work within 
the
 

district. Supervisor, two record keepers have been selected for
 

monitoring work and finalized their office and accomodation 
pro

mines, transport facilities etc.
 

With the help of Dr. John Wicks, the questionaires for collecting
 

data from respondents has been finalized in such a manner that
 

these can be used for making analysis work from the computer
 

programme that is already available at Los banos.
 

our efforLs
Being the first season and a cruicial one, most of 


have gone in launching this sub-project work and in spite of
 

several initial difficulties, it has started off fairly well.
 

We are qlad to state that we have received excellent cooperation
 

from the concerned U.S.A.I.D. and Luwu,project counterpart and
 

Maros r(!search station staff. Particularly Dr. Jim Ilooppor's 

assistance and hiui guidance, has been very valuable in thin 

regard. 

Two nett; of equipment sent to South Kalimantan ht've beon demons

atrated by DII1'RTA staff there under the guidance of our office 

here. We have conducted one week training progratmo for the 

stafflocal manufacturers, and concerned provincial Government 

One of the er(qineern ofengaged in extension work there. 

and given intensiveDIPLA(TA staff there wan Invited to Jakarta 

maintenance of trant-,plantor and handtrainint; in operation and 

tractor. Alreaiy one manufacture r has built 3 p]addy threisnhorn 

two wator pumpsi and 5 weedern an per the or(er roen Ived from 

DIIEIVRA there. 
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We are working inclose cooperation with U.SA*.D*'s PDW 

programme tI@reo
 

Dr. Geelt Argento from Washington has visited u forg the first
 

year's evaluation work. After spending a day at our Pasarminggu
 

workshop# we visited West Sumatera to aee the progress of our
 

field extension work there. We were able to visit seven mnnnn
i

uRRd
facturres of type thrashers and Feeders and sme farmer
 

users of these machines.
 

wwedin-We-were-struo -- =all--workshops-V. uxa -- pumpine----

and hand tools in remote areas were taking up the manufacture and 

were able to turn out fairly good quality products* In fact one 

of,these vary smill manufacturers has ingeniously introduced two 

wheels for making it more mobile and better cleaning system in 

paddy thresher. We arc now incorporating then. features in our 

IRRZ drawings.
 
Weast umatera seems to have truly taken off with regard to paddy 
threshers and weeders We are now concentrating to introduce 

water pumps, hand'tractors and transplantere for which there seem 
great potential in this province. e 

We have conducted demontration of Axial flow water pump in 
icarawang district, at the request of Jatiluhur authorities as we 
believe they have 5000 Ila which ara above canals and are at 

present unirrigated. World Bank hax shovn interest in financing 

Jatiluhur authority for pump irrigation to the above 5000 Ha, 
To start with they have indicated to place 10 such pumps and 
monitor them during the coming dry seauuon and we will be involved 
in this work. 

We have prepared a Small proposal to tost and demonstrate two 
driers in Karavang district durIing the coming wet season harvesting 
(February to April 1982) This will give us an opportunity to 

compare present drying costs to farmers and rice traders and 
show them the advantages of dnritrs. 

4 4 
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On my way back from U.S.A.# I was able to visit CAIRO for two
 
dayV fromuly-9th to 
llth and exchanged useful information with
 
Charles Moss about IRRI industrial ex:ension project in Egypt.
 

Meanwhile we.have been mainly busy getting ready with, the manu
facturing of 10 Hand tractors for 
Luwu Project. Each one of
 
them had to bo tooted in 
field conditions before doopatching.
 

Two tranumioion boxes developed leakage problem which are now
 
being repaired in local wrrkshop. Remaining eight with cagowheelo
 
have ben despatched on "optember 27 to Luwu. 
 The remaining two
 
tractors and attachmonto will be deupatched in 2nd consignment
 
around mid October. In order to finalize at site various details
 
with regard to monitoringD supervision, trainin of oporators/
 

mochanico I a .planning to leave 
for Luwu on October 6th to get,
 
ready for the ploughing season atarting in November.,
 

At Tanjung 
 arat workshop in addition to repairing and teting
 
the above 10 1land tractors for Luwu, 
built two punch plantoroi
 

one 8" two stage axial flow pump, which are under tont.
 

Two I.P.B. Agricultural engineer students are 
presently working
 
with uo 
to tant above axial flow pump as part of their thenin work.
 

Participated in the seminar 
'Connequoncon of Mnchanization' at 
Lon Danou, where morn than 70 participants were invited to proent 
peparn and dincutin the aralynin of data collected during the laot 
thro yearn survey work at 4 aiten. Furthor analynin work that 
needs to be made for m.kinq policy rsoommendAtiona to the concerned 
Governments wan discussed and formulated In the seusion.
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Buffalo Drawn Implements 

1. 	 Introduction
 

Better farm 
 practices and timing of operations are major factors 
contributing to good crop yield. 
In Thailand, however, farming operations
 

such as soil preparation, planting and weeding, are not always properly
 

iine. 	 This results in poor establishment of crops which results in a low 

lovel 	of yields in harvesting time.
 

The subject of agricultural mechanization is much wider in scope
 

than is often realized. 
In 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
 

development, tillage, crop establishment, wooding, harvesting, threshing,
 

transporting, drying and storage. 
 It embraces all aspects of production,
 

handling, and processing at the rural level.
 

Farm mechanization 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 development of tho entire rural sector. 

This applies whether the technology is hand tool, animal draught, or
 

mechanical power.
 

2. Anial-draught Technology
 

buffalo are the primary draught animal in Thailand and in 1979
 

there 	wore 6,400,000 buffalo in Thailand. 
With a ota1 o-T 10,021,000 ha 

of rico planted in thu 1970/79 crop year, there was one buffalo per 1.6 

ha. Ansuming 75% of the buffalo are usoablo for field work, wasthere 
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one draught animal per 2.1 ha. Additionally many cattle are used for 

draught however, their capacity in than a If1s. that of buffaloi the 

buffalo distribution corresponded with rice ywoduction, the entire crop 

could conceivably be grown without using any mechanical power. However

that in not the case, 

Buffalo and Rice Production (000) 

Draught Planted Art, ha 1978-79 a Pew Do 
Region Buffalo it -2ad Total - 3uffalo 

Northeast 3,000 4o451 4,47625 1.5 

North 525 2jO22 92 2,114 
 4.0
 

Central 1,125 2 j239  554 2,793 2.5 

South 150 633 10 643 4,1 

Total 4.800 9,346 681 10,027 2.1 

There is not much information available on the percentage of land 

prepared by buffalo in Thailand. It varies by region, and by looality 

within a region from 20% to over A recent90%. estimate indicated the 

followings 

Areal, Hire Rate,
 
aicTotal -1)5/ha (a) Noun/ba
 

4 Wheel Tractor 6 24 45 6 

Power Tiller 31 25 36 24 

Buffalo 63 so 
 20 40
 

Manual T 301 200 

(a) Two passes, except one pass for manual. Very few power tillers 
and buffalo are custom hired. 
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Based on the above estimates, the use of mechanical power is expanding
 

because it completes the task of soil preparation in 15% to 40% 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 rico 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 not 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 oneplow with small moldboard and a combination wood and 

stool harrow-leveling board are the only animal implements commonly soon
 

throughout TIiland. The aqricultural engineors that are concerned with 

equipment development believe that a feasable solution to the problem of 

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

3. Utilization ofIBuffnlo In Thailand 

Buffalo are widely uuud in many areas of the country for farm power.
 

a. Primary tillago.
 

A farmer can plow at the rate of approximately 

.2 ha per day of wet paddy with his buffalo p'ow,
 

using two plowinqu nt riqht anqle to each other. One 

buffalo can work offctLivuly for a fuw hour. at timea 

o rotnting two butffalo on the 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 heavy clay; the pull
 

required is more than double. 
Under those 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.
 

After the plowing operation, the farmer will
 

use his comb harrow to break up clods, produce a
 

finely textured seedbed, and remove some trash from
 

the soil. This tool is usually made of wood by the
 

farmer.
 

c. 	Weoding or cultivating.
 

For upland row crops, the buffplo plow is a
 

popular tool for une in inter-row weeding. In a corn
 

field 	the row spacinq may be 80 cm which requires
 

several 	panen between adjacent rows; however it is
 

much faster than hand weeding.
 

d. 	 Threnhing.
 

One of the traditional methods of throshing
 

in by 	animal treadin U . It in ontizmtod ovarall that
 

3% of 	Thiland'u rico crop in thrnhod by buffalo.
 

In local arOa t10 usage In higher. The 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 used as family transportation and for
 

carrying farm products from the field to the shelter or
 

market. This method of transportation is very popular
 

outside of the mechanized central region.
 

4. New 	Developments in Animal Power Equipment.
 

a. 	Bed forming equipment.
 

There is a need for implements to shape beds for areas
 

that plant usually two rows per bed such as peanut. A furrowing
 

implement for the buffalo may be a feasable solution to this
 

problem. 

b. Saeding with traditional tools.
 

A few farmers have applied their oxporience for expanding 

the uSe of conventional tools. A seed 	tube has been attached to
 

the plow for dropping need in the furrow durinq the plowing 

operation. The comb harrow can be used with new attacunents for 

a multiple t;t,.d furrow opener. Aftur sowinq needs along the rowsl 

the need itn covered by foot, or by brushing noil into the furrow. 
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Row seeding makes wooding easier than if the seed is broadcast.
 

This concept is under test and has high potential for expanding
 

the use of the buffalo.
 

c. Fertilizer 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 10% for filling
 

the hopper, which is a savings over two separate operations.
 

Results of comparative tests with four other methods of applica

tion conclu that the plow-down deep fertilizer placement
 

makes more efficient use of the chemical than other methods.
 

d. 	Buffalo weeder.
 

An attachment for replacing the plow moldboard can be
 

mountcd on tie plow frame with a serios of weeding shovels or 

blades. Thip will reduce the number of pauses between the 

rows of upland cropit compared to weeding with the narrower 

buffalo plow.
 

0. Alternative methods of primary tillage.
 

Chisul plows or ot~hr tined implements for primary 

tillage should be purtutitd asanlternative to the animal plow, 

especially for rainfed and uplaiid crops. Objoctivas in 

explorinq othr m ethodn nhoulh! Ix to reduce th, draught 

roquirod and incrati, tho productivity of tho buffalo for 

primary tillnio. 



-7

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 present practice, most of the buffalo are not utilized
 

full time after the tillage work is completed. In some countries,
 

equipment has been used for stepping up the velocity of a buffalo
 

for powering a water pump, corn nheller, winnower, etc. The
 

buffalo walks in a circle and the stationary device is driven 

through a orion of gearn to increase the speed to an appropriate 

number of revolutions per minute. It is roalized that the buffalo 

may need a rout after noil preparation, but they can be utilio.ed 

for many stationary power requirementu to reduce the drudgery of 

performing the oporationi manually. 

h. 	 Improved buffalo plow. 

The buffalo plow continuoes to be used for paddy tillago by 

many Thai farmuraj particularly In th, Northiast, becauso they 

cannot afford mochanicnl power. Tho Thai-IlMAI Coopxerativo rarm 

http:utilio.ed
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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 indicated that a moldboard
 

with a larger radius of curvature required loss specific draught.
 

Further reduction was obtained when the plow point and moldboard
 

assembly was rotated 200 to 250 clockwise about a horizontal axis,
 

providing a more gradual approach to the soil. The suction angle
 

of the test plow points were reduced to 18%, from the manufacturer's
 

0

22
 

A test plow frame with provision for indexing the attitude
 

of the plow in 50 increments from 00 to 350 was constructed. A
 

strain gage dynamometer and continuous recording equipment were
 

obtained for data collection. Depth was controlled at 127 mm (5")
 

with gage wheela in upland, and with skids in paddy. Mechan.cal
 

power was used for data collection because velocity was more
 

uniform than with a buffalo. Ground ,peed and other parameters
 

were controlled. The largest radius of curvature moldboard,
 

380 mn produced the best results of the radii tested.
 

Subsequently a larger power tiller moldboard with 457 mm 

radius of curvature wats mounted on the test plow, which improved 

the performance further. The reduction in specific draught that 

was achieved wan quite similar for upland and paddy conditions. 

Usually it was about 33% lonn than that for the manufacturer's 

rlow. This generated two rocor endationos 
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1. A new wider point and moldboard with 50% more 

projected area and top width than the control plow
 

at 127 mn plow depth. The radius of curv&ture is
 

457 smm,attitude angle is 200 and the suction angle
 

is 180 This requires approximately the same total
 

draught in limited testing as the control plow but
 

it will reduce the plowing time by about one third,
 

producing a timeliness benefit.
 

2. A plow with projected area and top width at 127 m
 

plow depth comparable to the manufacturer's plow.
 

This reduces the total draught to two thirds. It may 

be used with small animals, for deeper plowing, or
 

for upland conditions. 

The department of Extension at Pitsanuloke 

became interested in this development. A production 

plow frame with the two interchangeable recommended 

plow bottoms, wan )rovided for une In comparative 

tests with a local plow. A vertical hitch adjustment 

was provided so they could control the depth comparable 

to that of their local plow, without depth aaginq 

means.. On three nucco.univo day. they can one of tho 

plows for five houra, using the name buffalo. The plow 

depth wan 120-130 mm in each tent. 
 The area plwed was 

measured each day. 
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in2 %increase 
Loc al plow 1,980 

Recommended narrow 2,480 25 
1 4 

Recourmended wide 3,290 66 

The Pitamuloke tests indicate an increase in 

poutvt o te-rcmmg narrc'Plow over th 

comParable width local Plow. The lower draft require
ment apprently resulted in a higher buffalo ground 

Speedp the reOmended narrow plow also had a timeli. 

ness advantage, There is a Oslarity between the 

areaplowed for each moldboatd in the Pitanule 

tests and the specific draught data obtained in our 

tests. 

The reduction in specific draught that has been 
obtaLned for the buffalo plow will benefit Thai farmers 

WhO cannot afford mechanical power. Xt may also have 

pLloaLon in other comuntries who rely hevily on 

anial power. 

i. Upland seeder. 

There Is a need for an aninIl poem ehancalu sl dseeder 

-inThailnd, to replace the tradiiona metho ofL hand seedin by 
roPig seads In a row or in h"hls "a ivith'-.a g a ainhWhe 

famnr ntnts to grow anothercrop, either before or after the ain 
rice rp, a faster metd is needed to reduse the slding time, so 
both cops wul have more moIsture to pdc aMoh r yild. if 
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paddy can be seeded before the soil.inflooded, a seeder cpn be 
used, H~owever, it would have competition from hand broadcasting, 

which is becoming morb popular. 

An upland seeder has been tested and improved in Thailand 

,over the Past few years. It can be used for five rove spaced 
20 cmf three rows spaced 40 cm or for two rows spaced .70490 cme 
Interchangeable seed plates are available for rice# corn, sorghum, 
soybeans, wang beans, peanuts or wheat. The seed drop in the row 
can be spaced 20#25 or 33 cm. The hopper Is split so fertsliser 
can be applied when seeding. This machine weighs about 105 kg 
with empty hoppers. It can be, pulled by a buffalo with -the 

operator sitting on the hopper. However the draught' reu mt 

is about 130 kg which requires a fairly strong buffalo, The 
capacity is 1.2 hectares per day with one person required. 

A three row 20 cm spacing version of the uplan seeder 
was built primarily as a low cost machine for use with a buff#' 
for rained uplanid famnrs. It will also seed two rows spaced 
40cm. It has been under test for the pat two seasons by the 
LOad Develoment group in the Moi at area. Slueprints for the 
5an 3 row seeders will be available to anufatuer In the 

nerfuture. 

5. LO l anfatuin. 

?azm equipmet is produced In ThaLilan by over 100 firms. Sm of thee 
are famlly Operations of 3 to 6 people with a drll pre"s and welder as the 
priiple shop equipment. tbere, are a few faotories with 300 orplyees a&W a 
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full range of machine tools. Most of them were purchased used, The larger 

firms are more sophisticated, as a result of assistance from ZSZ, with an 
assembly line and particular emphasis on plant layout, material flow and 
reduction of time for moving parts from one department to another. The 

result i~s Lnar~assd efficiency and cost reduction. These larger tirms my 

results- in -difficulty if- smAllex .shops-,to coceteo. uanlesthey sell -locally_ 

with reduced transportation costs or lover labor rates., There are a few 
instance where a larger firm to purchasing more components rathor than 

fabricating all of the parts. They have discovered thai aom* Items can 

be acquired from a specialty shop that has high volume at a lower unit 

cost than fabricating in their own shope 

Production of farm equipment has been generally eqnig Oept9 . ' ! y ! / . - : - ' , : L } k : i - , - ! . ! : ! %i ; : , : ' ' , ! < : ; d . y - # : : : : * - 

' '''> 4 : ''''""" .. ' ' : : ' :' '" .. ""-> ' ° ' 4 'U:" ''' "' "''" "" " '''''in case of the adverse effect of a drought on farmer income. Power tiller 

ps ducation is estimated at over 60,000 units per year. small 4 wheel 
tractors to 20 Up have a volum over 10#000 per year. The ax&i flow 

thresher has eaipnde rapidly from 135 maschines in 1976 to nearly 10#000 
per year at present. Duffalo plows, disk plows# water pu~o, harrows, 

pudle hand sprayers and hand hoes are produced in large volume. 

A outterbar reapar is arousing an unsally high Intenott amau 

farmer and manufacturers because of a labor shortage in many areas of 
Thaiandduring the harvest seaso. Seveal hundred machines have been 

Iqotedand three firmis baut 23vaits dudag the first six months of 

191S lam transplanters have been built, 12 row engine powered, and a 
feW 5 row manually operated machines. Seede and other sall mcines 

are also epeted to go iufto productlc, 
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With country production continuing to increase, there is a significant
 

quantity of farm machines imported. As an egample, a Sukothai retailer 

indicated that he sells 300 power tillers built in Thailand and an equal
 

number of imported units per year. 
The imported machines have a lower price,
 

due to lower labor costs. However, some manufacturers are beginning to
 

export to other Southeast Asian countries.
 

6. Popula ization of Improved Implemnnts. 

In order for improved implements to benefit the country and its farmers, 

the machines must be in demand, and in use on farms. Farmers need to compre

hend that they will benefit economically through ownership of the now model. 

It must reduce the time required for the operation or it should do the tank 

bettor than the existing tool. A reduction in time required may result in a 
timeliness benefit of higher harvested yield. When an apparent demand develops, 

manufacturers become interested in bupplying the market potential. hero again, 

production mcat benefit the company by way of a reasonable profit to the owner. 

Several methods are employed to popularize improved implements among
 

farmers and manufacturers.
 

a. 
Exhibits at machinery shows and other events for farmers
 

and manufacturers. Personnel are provided at 
the exhibits
 

to explain the merits of the now mcchine and to answor ques

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

b. Field demonstrations of now machines. 
Thin is most effective 

in convoying the merits of now machines to Interested parties.
 

Often such activities are 
in conjunction with another division
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of the Ministry of Agriculture and Cooperatives, or with the
 

Department of Extension. These groups advertise the event in
 

the particular area to attract a largo number of farmers.
 

c. Training courses. The Agricultural Engineering 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 courses for farmers at
 

various locations.
 

d. Department of Extension. 
The farm machinery development
 

groups in the Agricultural Engineering Division are working
 

very closely with the farm machinery section of the Department
 

of Agricultural Extonsion. Tho collaboration is mutually
 

beneficial. 
it will assist them in carrying on their extension 

activities throughout Thailand and will help in popularizing 

and promoting now developments in farm tools. Meetings are 

hold poriodically, two extonion people have attended IRRI 

sponsored training course, their farm machinery section has 

asistud in test activities, and an engineer has boon furnished 

to help the nection in conducting a sori n of four training 

courses at Chninat for oxtonsion personnel. 

0. Manufacturer vinitu. Agricultural Engineorin Division
 

poraonnul vitit ovor 65 farm michinery manufacturers at least 

twice a year. Thu principlu purpose of thoo contacts is to 
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inform them of new developmenta, and to provide technical 

assistance if they or their customers have problem with 

the firsms' products. 

Summary 

Research and developmeni of animal drawn implements has been more 

advanced in soma countries in the region. Mote work is heoded in Thailand. 

The Agricultural Engineering Division, with help from cooperating agencies 

such as IRRI and the UIDP and FAO of the United flations are tackiing the 

problem. krogrehv has been Mado and the work will continue to have a 

high priority. In spite of increasing ,ccoptance of angino powered equip

ment in Thailand, the intent is to continuo the da'elopmont and improve

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

Semi-Annual RPport January 1 - June 30, .1982
 

1. 	 Staff 

a. 	 IRRI 

The Cooperative Agricultural Machinery Program included five 

full time personnel from January 1 - June 30, 1982 as follows: Ray 

Fischer, Associate Agricultural Engineorl Kriengsak Sirichaimanus and 

Suwit Bunyawanichkul, Senior Research Ausistants1 Juthaporn Charoon

pravat, Secretaryl Vacharachai Pumarin, Junior Engineors and Chalit
 

Chuonsombat, Technician.
 

b. 	Agricultural ngineering Division 

Jaruwat Monkoltanata.,, Head of the Workshop and Service 

Section; and Chak Chakkaphak, .load of Research and Testing Section 

provided guidance that reflected Ministry policies and priorities, as 

well o valuable consultation. Pzanarn Kradang-nga participated part 

time with project reoponnibility during the period. Assistance was 

provided by other engineers. Mr. Jnruwat and his people fabricate the 

components and machine required for field tot. Mr. Chak provides 

techniciano as required for testing and research activities.
 

2. 	 Training 

Lou Ianos requested candidate* for the Agricultural Engineering 

training courne for manufacturers which was hold Juno 7-18. 
Thore are
 

no manufacturern of IRRI designs with enough proficiency in English
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language to recommend at present. Seven 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 Engineering Division,
 

b. 	Mr. Charoon Komcomphunt, Agricultural Engineer,
 

Agricultural Engineering Division,
 

c. 	 Mr. Cherawat Munkit, Agricultural Engineer,
 

Department of Agricultural Extension, Farm
 

MAchinery Section. 

Preliminary plans for a nix day training course, to be given 13-18 

September at the AED in Thai langungo, for manufacturers of IRRI dusigns 

are being made. Twonty firms who did not attend either the Thai-IRRI 

course in 1980 or thu FAO course in 1981 will be invited. TIe managers 

who participated in 1900 ijugcoLed n longer courne. The extra day will 

provide more time for new mnchines such as the roapner, additional atten

tion to demonutrations, and non-technical subjects for improving shop
 

oporation and manngom nt.
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3. Project Activity
 

A. TH-8 Thresher
 

Sorghum was threshed very successfully with modifications to the
 

rico 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.
 

Therefore, different modifications for each crop, as specified in these
 

trials, are recommended. A further revision to reduce the separation
 

loss, comprising a perforated shoot metal bottom in the straw dischargo
 

with a deflector sheet to transfer separated grain to the cloaning
 

sieve, is anticipated.
 

B. Cutterbar Reaper 

1. The 1.6 m machine has boon on several field tosts accumu

lating approximately 9.6 ha in both rainfod and irriqatod rice. Somo
 

structural problems have been revealed. Recently many of the retainers
 

for the front of the ledger platen failed, allowing the plates to got 

disoriented. Additional testing in needed to further verify reliability. 

Single WV x 12" rubber tires are preferred for firm, level soil 

conditions. For rough and mdeorntely moist ground the tires are dualed. 

Cage wheels perform the boot in extremely moint conditions because they
 

provide bettor floatation than dual rubber tires.
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The bolt drive from engine to reaper should be an important
 

advantage because the machine can be adapted to many power tillers
 

produced in Thailand. The Chinese reapers are driven by a PTO which
 

requires a power tiller with this feature mnd substantially increases
 

the cost of obtaining a reaper. An operator's seat and caster wheel
 

will be provided for the IRRI reaper when time permits.
 

2. The 1.0 m machine wan tested briefly with cage wheels in
 

irrigated rice in May. The field was generally dry but certain areas
 

wore very wet and floatation was inadequate. The wheels were modified
 

to improve floatation.
 

C. 	 Manual Transplanter 

The 5 row transplanter that has been rovised for use with
 

traditional seedlings has undergone some trials. 
Some vertical fins on
 

the front of the trayn and a spring loaded pressure plate behind the
 

seedlings were Intended to maintain vertical orientation of the plants.
 

However, the pressure plato prevented seedlincjs from properly dropping
 

down the ateps nt tho front of the tray bottom that allow for pushers. 

The pushers have been removed and development is continuing. 

D. 	 Ulacnd ';coder and Lovelar 

The threo row upland seeder in with a Korat manufacturer for 

use and evaluation in farmwr's fields. 

Yield renultu from controlled wheat seodings in late October by 

the Thai-Australia-World Hank Land Devolopment Projact in the north 
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were received in March. 
The average of seedings with an Australian
 

drill yielded 46% 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 otherwise similarly treated plots.
 

E. Cyclone Seeder
 

Yield results and plant population at harvest for the cyclone
 

seeder were comparable to hand broadcasting, using pregcrninated seed in the
 

Bangkhen Rice Station trial. A pregerminated application was made at
 

Huntra in May for comparison with hand broadcasting in a seed multipli

cation paddy. Blueprints were recently given to ton firms.
 

A belt drive unit Is being d.veloped. Although this appears 

to be a cost penalty, it may appeal to small upcountry shops with no 

source for the gears used in thio original design.
 

F. Paddy Seeder
 

The light weight paddy seeder with six rows spaced at 20 cm
 

weighs 14 kg with empty hoppers and requires approximately 10 kg of 

pull wit)h full hoppers. Four difforent cell sizes, based on the IRRU 

metering roller donziqn, provide a range of about 50 to 95 kg of seed 

per hoctre. They have been tooted by pulling the ooedur over greased 

papor. Thu paddy uudor produced n yield 79% higher than that for hand 

broadcasting In the llancrkhcn Rice ';ation trial. Plant IXpulation at 

harvont were similar. 7t intent in to conduct a similar compazinon 
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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 loaned
 

to four firms in the northeastern region prior to the plowing season.
 

They wore requested to let farmers use them and to get their reaction.
 

A proseason demonstration was hold in Si Sakot province in May.
 

Approximately forty farmers attended and some 
 of them had an opportnity
 

to use the plow. 
Their reaction was generally favorable. The plow was
 

loft with a Thai volunteer who will arrange for use by farmers. 
Demon

strations are important in transferring technology. Assistance is 

anticipated because the Agricultural Engineering Division is fabricating
 

20 plows for faner use and evaluation. The Department of Agricultural 

Extension already has 5 each of the recommended wide and narrow mold

boards in the provinces.
 

An IMUU enrincur traveled the northeast during the week of June 

14 to contact manufnctururs. Of the tour firms who had a prototype 

plow, two of th. mjnnger: did not want to keep it and wore not interested 

in arrannilig a field dcrintitration. There plowts were taken back. Another 

manager took the Jprototylx to the field and ho requested and recoivod 

another Im:provid p1c( for urne by the farmors in his area. A Khon Kaan 

manufacturer of plown with cast moldboards has produced 3 wido and 5 

narrow mAodboards which should bson be used in fiold trials. 

se/7 
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Six plow firms ha~e had. a prototype unit to date. One in the 

north has discontinued production of buffalo plows and is no longer 

interested. Two companies in the northeast and one in the north may
 

develop favorably by the 1903 plowing season.
 

11. Plow Sole Fertilizer Attachment
 

One interested manufacturer has blueprints for .the fertilizer
 

attachment. It should become popular when farmers apply nutrients at
 

planting time as well as during the growing season.
 

I. 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. Power Tiller
 

In anticipation of an operator's seat for use with the reaper, 

a reverse drive for the PT-3 han been released fdr fabricating a proto

type. It consints of an additional belt with 1800 twist. The driven 

pulley rotates freely on the power tiller nhaft. To back up, the forward 

drivo belt clutch pulley will be distngtqmed and a Jaw clutch will engage 

the reverse driven pulley with the keyed forward driven pulley. 

K. Two Toni Batch Dr -r 

Thin unit was used for drying 4 tons of paddy by the Dopartmont 

of Agricultureal E:xtennion in the Suphanburi area. Performanco wa 

rported as tnatifactory. It in currently beuing uuud 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 Manufacturers
 

A total of 71 farm machinery producers wore contacted during the
 

period. Their rcsponses indicate that employment has decreased by 12% in
 

six months. One of the firms reported that non-farm equipment work has 

been taken on to help utilize excess capacity. A significantly lowter 

price received by farmers for paddy has reduced the market demand for 

machinery. Axial flow thresher, Thai tractor and power tiller production 

are down from 9 to 19% compared 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 quoted a range
 

from 2.4 to 4 min days per machine. The variance reflects production
 

volume, nunrd)r of purchned components, nelling tiproc)kotu and gears to 

other firma, and whether stuerinq clutches are provided. A M-Inager who 

has been activo in the Tractor Mnnufacturer's A'sociation indicated that 

60,000 power tillers were produced in Thailand in 1911. Uti of the man

power cjuidelinen totaled 59,700 machinun which nuqjqozttj that the power 

tiller 9uid.lintv:i arc, reliable. AdditionIal quidulino data for Thai 

tractors and thro.0 r wti rnot rvealed during the June visit". 

5. Manufnr'tturvrti of 11411 rheuiqnn 

A total of 11 firm miai.iqcra tsidpnd tho m.emorandum of agroemant 

(Eiring thiu nix ,mnth petriod. Illuoprinto were innuod to intoreatad Phops 

no follows I
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Design. I Shops 

Throshor, T1I-B 5 
Thresher, Tn1-7 4 
Cyclone Seedor 10 (a) 
Paddy Seeder 3 (a) 
Upland Hand Weeder 3 (a) 
Upland Seeder 2 
Batch Dryer, 2 Ton 2
 
Transplanter, TR-1 1
 
Grain Cleaner 1 (a)
 
Improved Buffalo Plow 1
 

(a) Firnt ruti se of mchine. 

Dosign5 availnble from the Thl-Ill cooperative project were 

built by 24 firms. To of them produced their firut thrasher prototypes. 

A Khon M~en manufacturer hau built eight iirprovcd buffalo plow moldboard 

assemblius for uue by farmor and for markut evalivition. 

Built 
Region and Company Mi' Ext. Wheel Plow 

Metro lHanqkok
 

Pramual Kolakij x
 
Thai Faing Yont x
 
Yontrakumn'nich x
 

Other Centrnl IHoqion 

Ianpoli t rinlahum x 
34kknwan Tractor x
 
JOnqljradit x
 
snhnknrriyont x
 
,;o..px K.rtchAng x
 

U)JOl 1(', it x 
yontprndit x 

North 

K"iut hittarnu x
 
Kuit a i it
 
Lim Chtuoij Snq (a)
 
UipA)orn )alsot (a)
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Built 
Region and Company An_ .xt. Whel Plo 

Northeast 

Chan Thai Lk (a) 
Char Karnahang x 
iettakcit Karnohang X 

Eait 

Chinnadt 	 x 

3. 	Chaidee Panich x
 
Caset Pattana x
 
Roongraj x
 
Talay 	Thong x
 

South
 

Paisal Karnohang x
 

Total firms 2211
 

(a) Titr production. 

G. 	 Machinery Wxhbit 

IMe cooperative project exhibited several machines at each of the 

follovwing locations s 

a. National xhibition, Tha ira#February 11-15 

b. uonui March 1 
ft 

a. anetaart Universitye Apri 3 -9
 

d, National IxhitIou, Chieng Mai, ApAl 10 - 14.
 

7. 	 Translation of Machinew Information 

A Zainerinv Practice x1-389, Auger Flight Design Consiweatie, 

was translated to TWa and distrumted to thresher mauatrr in Deoem

ber, 1961. Information for manucturers comve the operstion and adjust
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ment of four machines has been translated to Thai, and distributed to
 

appropriate firms as follows t
 

a. 	Improved Buffalo Plow - 3.pages
 

b. 	Cyclone Seeder - 2 pagen 

c. 	Upland Seeder - 3 pages 

d. 	Transplanter Operation and Seedling Cultur.. (1981)
 
- 14 pages.
 

Copies of translations were furnished to the Ag± ultural
 

Engineering Departments at Mae Jo Institute of Agricul .1Technologyp
 

Kasetsart, Khon Kaen, Chieng Mai, and Prince of Songklt, iveraities. 

This information may be helpful in the instructional/e, sion programs
 

at these locations. The mailings included :
 

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

b. 	ASAE standard S-320, Category "0" Three-Poin; 'roe-Link
 
Attachment for Hlitching Implements to Lawn r Garden
 
Riding Tractors upto 20 lip.
 

c. 	ASAE Engineering Practice EP-389, covering P. irs
 

d. 	Introduction to Farm Machinery
 

0. 	Dryer
 

f. 	Transplanter Operation and Seedling Culture
 

g. 	Upland Seeder
 

h. 	Improved Buffalo Plow
 

i. 	IRRI literature on Transplantor, Soodor, Fortilizor
 
Applicator, Thresher, Diaphragm Pump, 2 Ton Dryer,
 
5-7 lip Power Tiller, and Extendablo Lug Wheel. (English).
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8. 	Presentation at Meotings
 

a. Thai-IRRI Cooperative Project in Farm Machinery --


R.C. Fischer. Presentcd at Dcpartment of Agriculture
 

Seminar, at Bangkhon on April 26, 1982
 

b. 	Farm Machinory Development in Thailand -- R.C. Fischer,
 

Presented at tho 75th annual meeting of the Axmorican
 

Society of Agricultural Engineers, at the University of
 

Wisconsin - Madison on June 29, 1982.
 



REG__ 

Metro Bangkok 

0t.er Central 


Total Central 


North 


northeast 


East 

South 

Total 

Change, 12 mos. 


Estimated Farm Machinery Production in 

January 1 - June 30, 1982 

Thailand 

?FGR 
CALLS AFr 

IRRI 
PLOW 

DESIGN; 
L. WHEEL 

POWER 
TILLER 

OTHER 
THAI C'BAR 
TRACTOR REAPER 

12 ROW 
TRANSP. 

7 1,130 

20 468 

27 1,598 

19 388 

7 

9,275 

6,010 4,290 150(1.0 m) 

7 15,285 4,290 150 

1,150 240 3 

11 

8 

6 

52 

2,225 

2 

8 

11,940 

20 

30(1.6 m) 

71 4,265 8 7 28,395 4,530 180 3 
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Meeting of Engineering Personnel
 

Aug. 11, '82 - Bangkok
 

Attendees: AED - Khun Chak, Jaruwat, Supdsit
 

FAO - Messrs. Howson, Toet
 

IRRI - KS, SB, VP, RCF
 

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 share and moldboard are incorporated
 
along with a special quick mounting to the Thai buffalo Plow frame which
 
requires only one bolt.
 

2. Thirteen manufacturer trainees recently attended a 5 day training
 
course in blueprint reading. The course was given at I.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 10%
 
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 beat weeder was 167.
 

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

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

A,E.D. Activities
 

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 tenting will be
 
done in farmer's fields. Successful demonstrations have been conducted
 
on the jab planter and the 3-4 row seeder development to date. Additional
 
planters are to be fabricated.
 

.o/2
 



2. Policy and strategy statements concerning mechanization 
strategy are being revised for a National Agricultural Machinery
 
Coum ittee 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 proposes 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 productdesign 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 Seeder. A Nonthaburi farmer used the seeder for 5.6 ha 
(35 rai). lie has a good stand and is pleased with the machine performanc
 
He reported a capacity of 1 3/4 ha (10-12 rai) per day for the 6-20 cm
 
row spacing machine. Blueprints have been furnished to 3 firms.
 
Material is ordered for fabricating 3 additional machines.
 

3. A17. Drawing; are being prepared for release of recomended 
modifications to inter.sted tmaufactureir for threshing soybeans and 
sorghum.
 

4. Reaper, 1.6 m. l)rawing modifications are underway, prior to 
releasing to several interested manufacturers.
 

5. Renper, 1.0 m and PT-5. Questions of adequate floation and 
engine power in wet, irrigated fields require resolution. It was 
anticipated that these machines would be released after the 1.6 M unit. 
However, two manufacturers Called on successive days and indicated they 
wanted to start on the 1.0 m reaper during their upcoming off season. 
It was then decided tw release n)ow. Blueprints of Los hatlos sepias are 
with five firms whu specified interest in the small 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 
released as soon as they are verified in field tests. 

6. Cyclone seeder. The luntra 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 manufacturers. 

7. Four wheel drive tractor. The 7 lip 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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W No. 17 

rUAI-IRRI ACTIVE PROJECT STATUS 2 
nZO 

6 
11/8/1982 

Project P.rirt Engineer Developnent 
Start Finish 

edk 

1. Resp.r. 1.6 a I Suvit Jul. 81 Sept. 82 Test program on 14 ha. is 
completed. To be released 
to =anufacturers in September. 

2. 1,eaper. 1 a 1 Suvit Mar. 82 Mar. 83 Blueprints released to 5 firms. 
I=prove=ent of floation in wet 
fields will continue. 

3. ,Qa~sl Tramsplanter 
--she- seedlings) 

1 Kriengsak Aug. 81 Nov. 82 Perfor--ance in lab tests has 
improved. 

CT.:=e Seeder (=&=&I.l) 2 Vacharachai MA) 81 Jun. 82 Belt drive option is released 
to manufacturers. 

5. T- - esher :Kriengsak - Aug. 82 Decision to release modifica
tions for sc~beans and sorghum. 

6. ? .Tv: 7iler, n-3 2 Suwit Apr. 82 Jan. 83 Design of caster wheel and 
operator's seat has begun. 

7. A Wbeel Tractor 1 Vacharachai 1984 Work has restued. Steering
modification being made. 

8. Su3falo Plaw Veeding 
At t = emt 

2 Vacharachai Mar. 83 An attach--ent to replace the 
plow moldboard co=prising 
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: S.B.
 

Test titles Field test of 1 m rice reaper 

Test dates July 15-16, 1982 

Toot places Suphanburi Rico Experiment Station, Suphanburi 

Introduction
 

The test was conducted in the station field with RD23 variety. 
The crop wan broadcast and was about a week under maturity. The crop 
was vary dense, not lodge, and was 1.3 m high. The field curface was 

vary rough and the coil wan' very dry. The I m reaper wan Mounted on 
the IP.RI PT-5 with a 3 lip 1&S gasoline engine. Cutting heiqht of th#4 
reaper could by adjusted by changing the hitching pointe betweern the 
reaper and tho PT-5 and te uskid relatively needed to be adjusted. 

Procedure 

A rectangular t;hape of 60 x 100 m2 field was menatured from a 
full size of 0 x 100 m2 field. Performance data of tha mnchino was 
taken from thin field. A headland at the ends, 2 m and 3 m width, was 
used tor thin test. The skid was remved because of tho rough field 
to provide a standing ctub)le to support the cut paddy. Some hand 
tools were put into the tool box which wan added at the rear to assiat 
in balancing the reaper weight. The rmchino wan equipped with a not 
of 5 1/2" x 12" single rubber tire with a wheel tread of 21 5/0" (55 ca). 
Gov data was collect;d antj thown 1)low. 

Testing Data 

Cuttint hright , 30 cm
 
Xffectivo width of cut 1 1.00 m
 
Trvv1inU tit .e ovor 96 m s (17.7 avc.
 
M.Kchiine. ground tqeord 1 3.94 klthr (1.09 P/aec)
 

Tenting 1roblem nn ()%vizvat 10 

1. The r nline kill-d frr or-tly v.imn opejrat ilwj at albout 
2.5 kr/ir (1sou(d r4,rnd. It (occatiotmally killsid with 

thio 	 eonciie throttla wide oljn, or al-out 3. 9 kr"hr. 
71lA Y Iy ).atit: of 010 feont p r fill eIt~itie 01ila 

natititactorlly, or tio s. lAan eline tor Ihe Ioavvy 

C€0)) Ccijilition. T0 0ngi)Ve 'Certt..WCO hokul|d lb 
evauAtaOd And cot tectod or a leatqer ontjilow baIgnld 
bo taken alanq for the next teet. 

09./2 
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2. 	 A 2-m width of the head land seemud to be not enough 
for turning. A 3-m width wan tried and it provided 
better cutting at corners and easier to turn.
 

3. 	Cutting the crop wan ratiafactory but the butt end 
of the windrow was uneven compared to the 1.6 m 
machine performance. *Min was probably due to the 
rough field and to the high machine speed which ten'ded 
to back fced.
 

4. 	The roller chain connecting link required replacement.
 
Since no Interchangeable link wan available a new
 
chain was installed.
 

5. 	The total area harvested by the I m reaper for this 
test was 0 rain (1.20 ha) 

cot MRV~ 

3M 

5K 



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

out the northeastern region. Firms with under-utilized manufac

turing capacity are encouraged to select one or more new products 

for manufacture. A greater interest exist than formerly; how

ever, they have some reluctance to proceed with ii new product, 

not knowing the market potential under the depreused economic 

condition of the farmcr. 

* *t ',s) initiated production of the improvd butfalo 

plow in t he brcotud 1iatca year of the prceuset contract. .ix 

other I iits btat td Ihet I irst product iun ol axial I luw thresher; 

thie tI 1!'(A -uIs h durll A jfrottyp3e of the l1-7 or 11l-8 trom 

tiueplt4t.t D . FI| l I fil pioduced A firw ejdrl aboc~ut the ai ze of 

thic T1-1 Vitth heva; hs'Wever he hs hti It Axial fIo twhtebher 

tot i c ti± I Iti it tIst r lvatia of111ne rint lo r thv 

.Pi 4dy aCi11C! IYt i('C aCrdrI . and. I .v tL t rape:r IV 3. 1) a 'l 

I~iitaggstrd riltze, Itebpt(tivCly, 04huuld Oct! snilactutif. Acivity 

its tile fe31YC411sihldfl 
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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, extension, translations and manufac

turer 	information in the IRRI report also are current.
 

AED Engineering Participation
 

One AED engineer was active on a part time basis during
 

this period, until July 1 when he entered the monkhood for four 

months. A June graduate in Agricultural Engineering from Kasetsart
 

University was assigned full time to the Thai-IRRI project on
 

July 23. lie will be assisting a senior research engineer on
 

project development and test activities.
 

Equipment Demonstrations 

Central North N.E. 

Buffalo Plow 2 

Reaper, 1.6 m 1
 

Reaper, 1.0 m 1
 

Cyclone Sceder 1
 

Paddy 	S.erder 1 

First 	ProductiGi (2,"d fiscal year) 

Improvrd Buffalo 'low 

Unit.
 

Chan Thai l.ak, Khon Kaen 8
 

Khu. M*, Si Sakot 15
 
23 

s./3
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Axial Flow Thresher 

units 

Samakid, Bangkok 25 
Sompi, Kru hang 

Lopburi 21 

Uppakorn Kaset 
Nakhou Sewan 2 

..... (Cyvlinder-- Ia-10 

Thunyavisawaku 
Suphanburi 30
 

TH-8
 
Nanaphan, 4Audhaya 1 

11-7 
Lin Chiang San& 

Nakhon Seven 1 

hun Suret. Pattani I 
81 

Work Plan Targets and developments completed in the second fiscal 

year of ,the present contract. 

1. Paddy Seeder. After completion of the test and 

development phase, blueprints of the manually 

operated machine for pre-germLnated seed were 

released to three interested firms. 

2. Zltz Inclined Plate Planter - 2 row. A limited 

test program has been finalised. No interested 

manufacturers hae bees found to date for this 

upland planter for rice and other crops. 

3. Cyclone Seeder. Drawings were made after limited 

testing of this manually operated broadcast sder 

with Sar drive. Itmy be ued with dry seed in 

upland or with pregermimated seed in pady. Blue



prints have been given to nine interested company 

managers. An Alternate belt drive design for 

manufacturers who may not have a source for Sears
 

has also been designed and released.
 

4. 	 I331 Reaper, 1.6 m. After mounting on the PT-3 

power tiller, a teat program encompassing 14 ha. 

was completed. It has been decided to release 

................to, manufacturersand-blueprints ill be furnished 

to over twenty firms inSeptember, 1982. 

5. 	 IRRI Reaper, 1.0 m and PT-5 Power tiller. Blue

prints for these machines were released to five 

manufacturers in August, 1982. 

Work Plan Target Update, for completi n during the third fiscal 

year (ending August 31, 1983). 

1. Reverse drive caster wbael and operator seat for 

P7-3 power tiller. These features are considered 

to be inportant inThaf.land for use with the 1.6 a 

reaper and other sppliaatio-s. This package is 

targeted for reease b August, 1983. 

2. 	 Four theel drive tract'r. This development Is 

perLodically dormant for long periods because of 

./IS
 



'I m5 

other urgent work. The objective is to complete 

the feaoability phase in year 3. If positive, it
 

should be finalixed during year 4.
 

3. 	 Transplanter, manual 5row for root washed seedlings. 

Development and test to be completed and released 

to manufacturers. 

4. 	 Axial flow threshers Design of a perforated sheet 

in the straw discharge, to reduce the separation 

loss insoybeans, istargeted for completion of 

tests in soybeans, rice and other crops. Threshing 

mung beans isalso anticipated. 

5. 	Weeding attachment for buffalo plow frame.
 

Concerns 

1. 	 Long term continuity of machinery project. 

a. 	 An objective of the ThL-IUll project Is to provide 

training for ASD engineers through their participa

tion in the work, in order to provide continuity. 

The increased activity in another machinery project 

and a ministry couitment to supply engineers to it 

has created a problem for the AID to assign more 

engineers to the Thai-Itll project. Participation 

declined to one part-time AID engineer during the 

first hall of MU8 and he took temporary leave on 

July 1 to enter a temple. On his return# it has 

been stated that be will rejoin the project on a 

full-time basis, Thre Kasetiart University 

-..	 ,/6 
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recipients of 3S degrees in agricultural engineering
 

inJuly, 1982 joined the AID recently. One of them
 

was assigned full time to the ThaL-IRRI project on 

July 27. This development is a welcome improvement 

in AED engineer participation in the project. 

b. 	 A more positive assurance of long term continuity 

may be obtained by maximising the number of machines 

in the project that get into production. The axial 

flow paddy thresher Is veil established and accepted 

in Thailand. Even though assistance and suggestions 

continue to be transferred to manufacturers, produc

tLon is expected to continue to expand, until a better 

thresher concept surfaces or until small combines 

are adapted, irrespective of the cooperative project. 

A principle objc.tive of the project is to have 

several additional machines in a siailar-position of *

acceptance. Although they will mot have been in pro

duction by Sept. Is 1985 as long as the thresher nov 

has 	 been way of them should be elll enough established 

that they will enjoy an increasing demand. The maw

facturers should be able to develop them furOher on 

thelr ova 	ifthis io necessary. Accomplishment of 

i objective should asure long term benefits from 

the project for Thailand. 

2. 	 Promotion and extension. 

It i realised t at, after completion of the local test 

and development phae of a machine, the activity eant be 
... . i . ... '17 
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considered to be a success until it has been accepted by manufac

turers and farmers. Some machines will be received with less 

extension 	activity than others, 

A specific problem, cited as an example in this regard. is 

the recommended wide paddy moldboard for the buffalo plow. In 

two instance@, manufacturers appeared receptive when a prototype 

was left with them, Farmers who called at their shops,_could not 

* 	 comprehend that a moldboard 50Z wider than a conventional sold

board will not require considerably more pulling force, Based 

on the farmer comentas these manufacturers lost all interest 

and were unwilling to take it to the field for a demonstration 

during the next visit. In two other instances a demonstration 

was generally successful In turning the negative farmer reaction 

around. The suggests that demonstations are necessary and 

important promotional activities for certain machines. 

A full load of developmental work for present personnel 

rmins for another year an projects that are not yet completed, 

even though a number of them were finalised during year 2. 

Assistance from others In promotional activities at the tarmer 

lavel is off to a slower start than was anticipated but it 

should improve over time. The farm machinery section of the 

Deparment of Agricultural xension is the logical body to 

carry this load. Others who have expressed an Interest in 

assisting with certain machines are the Agricultural Isgineering 

Division, experiment stations, volunteer I ips and a rainfed project. 

MeanWhile, increased emphasis on promotional activities is 

an objective for cooperative project personnel. 
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tuikiMechani~of!the Agri! izato Deatmn (AMD) 16 98 the~ modli

I 

cproduct ior to 9othe on repla- ied'ip acieter .ureade the a..a.t 

By lte 1982 abou 90, TH7 units will have been built. 
Although Lot yet in production in Burma a T.. model of greater 

caaot -ta te H a itoue -n-ue- n onjunction-,with'-the IRIW' 
desiged smell i cleaner at the Applied Research Division's reisarch 
farm at Gyogo 7Ih 1981 paddy harvest of about 100 tonnes was threshed and 
cleaned in 20 vo~cng days compared to they3 to 4 months nontally required 
by sn l han opertions 

I early 1980 the IM-designed manually operated rice trasplanter 
(T) was inotdud to Buma. About 0 units were built atA for the 198 
tranplanting seo The Extension Division of Agriculture Corporation

trained about 170 operators'and planted about 160 heotares In 19W. 
 or the 
1981 tranisplanting season 289 units were used to transplant 3A.3 ha and train 
M2 personele Over 300 000 hills per hec tare were achieved and the Aaorap 

yield of padY was 4.6 t/haa It was reported that one, TRI unit was 
equivalent to six hand transplanters. An effective field capacity of 0.20 
to 025 heotares ir mOhie-day is achieved using 2 units and3 operators. 
It Is planned to use about 1500 units to transplant over 6000 ha in 1982. 

in 1981 t6e reperwindrower WO was introduced from IM, The 
1.6 mwide unit was adapted to a :Locally produced power tiller. By the end 
of tho 1981 harvesting season?7 units had been built at AD but only I unithad limited testingo Nore extnsive demonstration and testing Is plaowed for 
1982. In addition a light weight 3 hp unit cutting only a I a wide swath will 
be tested* 

a 

Other 131-designed small-scale machines that should be of use In 
Sm a od pad# dryers, fertilier applicators, hand weeders and the 
rolling Injectorulater for poetmonsoon crops after rice* I314seeped
Makhine" have .lady contributed to greater labor productivity but much 
remain to be doli I Bauraoa 

JM2 



EXPfRIENCE IN BURMA WITH THE IRRI-DESIGNED 

MANUALLY OPERATED RICE TRANSPLANTER 

by 

J. S. Townsend and Mya Than./'. 

was introduced to Burma in February, 1980. A prototype unit, built 
in the Agricultural Engineering Department at the International Rice 

Research Institute CIRRI) in the Thilippineso was shipped. to the 
Cooprative-IRRI-Burma Project (CIBP) in Rangoon, Burma. The intro
duction of the mechanical transplanter had the strong support of the 

Ministry of Agriculture through the Deputy Minister of Agriculture, 

U Kyaw litain, and through the former Director-General of the Agricul

tural Mechanization Department (AMD), Lt. Col. Hlaing Myint, and the 

present Director-ennral, U Myint Maung. 

The prototype unit was successfully demonstrated on 80 02 22 

using dapS grown seedlings which were available. Six additional TRI 

units warp ordered for further demonstration and testing. The trans-. 

planters were built at the Mo. 1 Base Workshop of AMD using locally 

available materials as much as possible. The initial order was quickly 

followed by an order for 30 additional units td be delivered in time 

for the 1980 transplanting season. Technicians at AD mde any requirad 

modifications for Burmese conditions. At t.se sme time training was 
given in the proper procedures for growing seedlings in the double 

frame method. 

1/ Dr. J. So Townsend U My& Thon, Head 
Agricultural Engineer No. 1 Base Workshop 
Cooperative-IRnI-Bua Project Agricultural Meohanization Dept. 
P.O. Box 1369 9 Mile Pras load
 
RAMNOON BURMA RAOON UM
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The next successful demonstration was completed 80 05 23 on 
the Central Farm at THmawbi. Twenty-f ive TRI units, built in Burma at 
MU), were demonstrated to 72 townshi managers. Many of the observers 
joined the d~ionstration in a "hands on" test. An order for 100 nore 
mlI units was subsequently received. Theunits were to be-built and 
delivered for testing in 1980. 

...... The.... ransplanter* wreused in -23 townships -across -all -14--
states and divisions for demonstration purposes in Jun., July and 
August in 1980. A total of 169 personnel from the Agricultural Cor
porat ion's Extension Division were trained in the use of the trans
planter. About 160 he of paddy were transplanted by the TRI units 
and grown to maturity. Limited field data indicat~d that the 
effective field capacity of the units was about 0.25 ha/machine-day. 
This capacity was stated as being a gain of about 3 over the pro~uctivity 
of hand transplanting. 

At the start of the 1980 transplanting season an additional 
200 units had been built and delivered byAHDe -Iotalproduction-had 
reached 336 units. Altogether 289 units were used to transplant 3243 ha 
of rice In 1981. Again, all of 14 states and divisions had some area, 
transplanted using the IR1 units. Seven training courses In seedling 
preparation and machine operation were held with a total of 525 personnel. 
participating. By 1982 the double frame technique. for growing seedlings 
has been modified to a "Dutmes narrow bed" method where so frames are 
used except for a light bamboo side Era*s The raised bed width Is 
about 30 cm wide and a double handled knife Is used to siles out the 
seedlings mats. 


