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One of the main problems of farmers in the world, including
 
the small farmers of Asia, is the high costs of production.
 
As countries increase the production of crops, the world market
 
prices continue to be relatively stable but the input costs conti­
nue to rise. As a result, farmers are looking for ways to reduce
 
their costs of production. Agricultural machinery can often
 
reduce these costs.
 

Although there is an abundance of labor in many countries,
 
labor shortages still exist at critical times of production such
 
as when preparing land for planting or at harvest time. Because
 
such labor is also costly, farmers are looking for small simple
 
machines to reduce costs, and enable them to complete critical
 
tasks on a timely basis.
 

There was considerable change in the Agricultural Engineering
 
Department during 1985. The Economics Section of the Department
 
was transferred to the Agricultural Economics Department effective
 
January 1, 1986. This move involved one senior staff member,
 
Mr. Bart Duff, Associate Economist, and six junior staff.
 

On April 1, 1985, Mr. Makoto Ariyoshi, Agricultural Engineer,
 
retired. Because of budget limitations, the position was
 
eliminated.
 

The official date of termination for the Industrial Extension
 
project (Cooperative Agreement AID 492-CA-1707) was September 30,
 
1985. The Philippine phase, and the India phase were continued
 
for one more year to enable the local USAID missions to establish
 
budgets for continuation of the projects. The Headquarters,
 
the Indonesia, and the Thailand components were teriminated.
 

Table 1 shows the organization chart for the Agricultural
 
Engineering Department from April 1 to September 30, 1985.
 
Effective October 1, 1985, the chart was the same except for
 
the elimination of the Thailand and Indonesian Industrial
 
component. The activities in Burma and Egypt were terminated
 
on December 31, 1985.
 



In general the project has made considerable progress in
 
providing assistance to national programs. In Indonesia and
 
Thailand the Industrial Extension activity is now a part of the
 
national program. The manufacturers are assisted in fabrication
 
of the prototype machines and are provided blueprints. Organized
 
field days and demonstrations are bringing the new machines to
 
the attention of farmers.
 

Headquarter Activities
 

1. Staffing
 

The staffing of the Agricultural Engineering Department
 
as of September 30, 1985 was as follows:
 

Dr. C. W. Bockhop, Head of Department and Project Leader
 
of Industrial Extension; and with major responsibility for
 
Evaluation and Testing, Industrial Liaison and Training.
 

Dr. Amir U. Khan, Agricultural Engineer, with major responsi­
bility for Design and Development.
 

Dr. Yong Woon Jeon, Associate Agricultural Engineer, with
 
major responsibility in Grain Drying Research and Crop Utiliza­
tion. Funds for his support and for a research project on Grain
 
Drying are provided by the International Development Research
 
Center.
 

Support staff included two assistant engineers, three senior
 
research assistants, 11 research assistants, 3 shop supervisors,
 
4 secretaries, and 29 technicians, shop personnel and laborers.
 

The Department had one Visiting Scientist. Dr. M. A.
 
Choudhary, Senior Researcher, Massey University, Palmerston North,
 
New Zealand was appointed for six months starting November 5,
 
1985 with special assignment of development of planters and
 
seeders for upland conditions.
 

Outreach Staff
 

Dr. Robert Stickney, Agricultural Engineer, Adviser to the
 
Industrial Extension Program in the Philippines, stationed in
 
Manila working with the Agricultural Engineering Division, 
Ministry of Agriculture and Forestry. 

Mr. Fred Nichols, Agricultural Engineer, Adviser to the 
Industrial Extension program in India stationed in Coimbatore, 
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Tamil Nadu State. The program is administered by the Central
 
Institute of Agricultural Engineering in Bhopal.
 

Mr. V. R. Reddy, Agricutural Engineer, Adviser to the
 
Industrial Extension Program in Indonesia stationed in Jakarta.
 
This program terminated on September 30, 1985.
 

Dr. B. J. Cochran, Agricultural Engineer, Adviser to the
 
Industrial Extension program in Thailand stationed in Bangkok.
 
This program terminated on September 30, 1985.
 

Although not part of the program supported by this project,
 
the following were assigned to IRRI Industrial Extension Programs
 
in other countries:
 

Mr. S. Labro, Assistant Engineer, Agricultural Engineering
 
Department, IRRI, was assigned at the Egypt Rice Project stationed
 
in Sakha, Egypt. This project, part of a University of California
 
at Davis contract with USAID, terminated on December 1, 1985.
 

Mr. Malcolm M. Hammond, Agricultural Engineer, was assigned
 
to a project located in Yezin, Burma. The project terminated
 
on December 31, 1985.
 

2. Training
 

The following scholars were supported by IRRI while pursuing
 
requirements leading to the Master of Science degree:
 

Miss Leonides Halos, Research Assistant in the department,
 
was awarded the degree of Master of Engineering by the Asian
 
Institute of Technology, Bangkok, Thailand. The thesis title
 
is, "Performance Analysis of an IRRI Natural Convection Dryer".
 
Adviser: Y. W. Jeon.
 

Mr. Wenceslaus George Kilasara completed research for a
 
thesis as partial requirement for a Master of Science Degree
 
in Agricultural Engineering from the Faculty of Agriculture,
 
Sokoine University of Agriculture, Morogoro, Tanzania. The title
 
of his thesis is "Construction and Evaluation of a Modified Multi­
crop Thresher, Model IRRI-PAK". Adviser: C. W. Bockhop.
 

Mr. Francis Mwombeki completed research for a thesis as
 
partial requirement for a Master of Science Degree in Agricultural
 
Engineering from the Faculty of Agriculture, Sokoine University
 
of Agriculture, Morogoro, Tanzania. The title of his thesis
 
is "Auger Metering Studies for Fine Prilled Urea". Adviser:
 
A. U. Khan.
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Mr. Luhong Zhang, China, continued his studies toward a
 
Master of Science degree at UPLB. His thesis title is "The Force
 
Analysis of Corn Kernel Detachment". He is expected to graduate
 
in 1986.
 

Mr. Thanya Kiatiwat, Thailand, continued his studies toward
 
a Master of Science Degree at the University of the Philippines
 
at Los Banos. The title of his thesis is "Determination of
 
Optimum Design Parameters of the IRRI-Designed Axial Flow Pump".
 
He is expected to graduate in 1986.
 

Mr. Trinh Ngoc Vinh, Vietnam, began his studies toward the
 
Master of Science Degree at the University of the Philippines
 
at Los Banos in November, 1985.
 

Mr. Than Shein, Burma, began his studies toward the Master
 
of Science degree at the University of the Philippines in Los
 
Banos in July, 1985.
 

The Agricultural Engineering Department conducted two courses
 
during 1984-85, each of three weeks duration. A copy of the
 
course schedule for the course May 27 to June 14 is included
 
in Appendix A. Attendance for the two courses is shown in Table
 
1.
 

3. 	Machinery Development
 

The 	objectives for Machinery Development for 1985 were:
 

1. 	to complete the design, development, and testing of ferti­
lizer application machines.
 

2. 	to design and develop machines for the direct seeding
 

of rice
 

3. 	to develop seeders and planters for upland conditions
 

4. 	to develop machines for the incorporation of organic
 
materials into the soil
 

The work on fertilizers is nearly completed and several
 
experimental machines for direct seeding of rice have been
 
developed.
 

A unique planter for upland conditions has been developed

by a Visiting Scientist from Massey University and will 'e tested
 
during 1986. Several machines to incorporate organic maLerial
 
are being tested.
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Table 1. Attendance at Agricultural Engineering Course
 

Country Nov. 19 - Dec. 7 '84 May 27 - June 14 '85 

Bangladesh 1
 

China 
 2 

India 1 (a) 

Indonesia 1 (a) 2 (a) 

Iran 1 

Philippines 4 (a) 5 (a) 

Sri Lanka 5 3 

Thailand 2 (a) 2 (a)
 

Vietnam 1
 

12 18
 

(a)Received support from USAID Cooperative Agreement 492-CA-1707.
 
All others were supported from other sources.
 



A detailed summary of machinery development is included in
 
Appendix B.
 

4. Crop Drying
 

The department is engaged in research on crop drying, biogas,
 
and biomass utilization research. A detailed summary of the crop
 
drying research is included as Appendix B.
 

5. Conference, September 2-7, 1985
 

The conference on "Small Farm Equipment for Developing
 
Countries: Past Experiences and Future Priorities" was convened
 
at the International Rice Research Institute to discuss the
 
experiences of those who have been developing machines for the
 
small farmer and review and evaluate the results of past efforts.
 
Ninety research workers from 24 countries gathered at IRRI in
 
Los Banos September 2-7, 1985. After the formal presentation
 
of papers, committees met to develop recommendations for future
 
work. These recommendations are a part of the proceedings; and
 
we hope that they will provide guidance for those who will be
 
developing programs of mechanization for the small farm.
 

The conference was made possible by a grant from the United
 
States Agency for International Development.
 

6. Other Activities
 

In addition to administration of the Agricultural Engineering
 
Department and the supervision of the Industrial Extension Outreach
 
Program, C. W. Bockhop served as a member of the Technical Advisory
 
Committee of the Regional Network for Agricultural Machinery
 
(RNAM), an agency funded by UNDP.
 

Dr. B. J. Cochran, Dr. V. R. Reddy, Mr. F. E. Nichols, Dr.
 
R. E. Stickney, and Dr. C. W. Bockhop attended the Annual Meeting
 
of the American Society of Agricultural Engineers at Michigan
 
State University, East Lansing, Michigan, June 23-26, 1985.
 

Dr. C. W. Bockhop was coordinator for the IRRI training
 
program, "Orientation cum Training Program on Improving the Income
 
and Employment Potential of Rice Farming Systems". A ten-day
 
training program was held October 1-11, 1985.
 

Dr. C. W. Bockhop participated in the Grains Post Harvest
 
Workshop in Kuala Lumpur, Malaysia, October 8-10, 1985.
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OUTREACH PROGRAMS
 

Philippines
 

The MAF-IRRI Industrial Extension project is extended to
 
September 30, 1986.
 

The project has made good progress in the short time it has
 
been in existence but needs furthr extension before the activities
 
will become an integral part of the national program.
 

A report for 1984-85 follows.
 



MAF-IPRI INDUSTRIAL EXTENSION PROGRAM FOR SMALL FARM EQUIPMENT
 

Agricultural Engineering Division, Bureau of Plant Industry
 
Ministry of Agriculture and Food
 

Philippines
 

ANNUAL REPORT: October 1, 1984 through September 30, 1985
 

and
 

PROPOSED WORK PLAN: October 1, 1985 through September 30, 1986
 

I. INTRODUCTION
 

The objectives, priorities, organizational structure, and activities
 
of the MAF-IRRI Program are summarized in Annex A. These aspects of the
 
Program have not changed significantly since the previous annual report in
 
which detailed descriptions were provided.
 

II. PRINCIPAL ACCOMPLISHMENTS: OCTOBER 1, 1984 - SEPTEMBER 30, 1985
 

1. Institutionalization
 

- Four new MAF engineers attended the IRRI three-week training 
course on agricultural engineering, and five others received 
"on-the-job" practical training for three months at BPI, IRRI, 
and in the field.
 

- Collaboration with MAF regional offices (both extension and 
research) has increased, as summarized in Annex B. 

- Efforts have been continued to establish closer collaboration 
with related programs, such as the Farming Systems and Rainfed 
Resources programs, Philippine-Australian Development Projects 
(Zamboanga del Sur and Northern Samar), and the Agricultural
 
Mechanization Development Program (UPLB).
 

- Communication linkages with farmers and manufacturers have
 
improved by utilizing existing agricultural programs on
 
television (e.g., Ating Alamin) and local radio, and also
 
continuing with written materials (leaflets, newspaper and
 
journal articles), some in local dialects.
 

2. Participatory Efforts of IRRI, MAP, Manufacturers,and Farmers
 

- In our opinion, the Program's most important achievement is the 
development of synergistic efforts which combine: (a) the high­
level science and technology of IRRI; (b) the regional R&D and
 
extension capabilities of MAF; and (c) the practical "know-how"
 
and innovations of exceptional manufacturers and farmers. This
 
participatory approach has resulted in substantial advances,
 



- 2 ­

including: (a) a more economical procedure for preparing rice
 
seedlings for the transplanter (Annexes D and H); (b) a simple
 
modification of the axial-flow thresher so it may also serve
 
as a corn sheller (Annexes C and H); (c) a 50% reduction in thu
 
cost of the axial-flow pump (Annex G); and (d) experimental
 
prototypes of a paddy dryer and a hydro-tiller (Section 4 below)
 
which involved the participation of both users and manufacturers.
 
We believe that successful development of appropriate agricultural
 
equipment for small farmers requirescollaborative efforts of the
 
public and private sectors; - e.g., research, extension, industry,
 
and consumers (farmers).
 

3. Equipment Promotion
 

- 1984 production statistics (Table 1) for cooperating manufacturers 
indicate that the depressed economic situation in the Philippines 
has resulted in a decreased demand for certain types of equipment. 

Thresher/sheller : Ten cooperating manufacturers have been
 
assisted to produce the MAF-IRRI thresher/sheller modification
 
of the popular IRRI-type axial-flow thresher. MAF purchased
 
50 thresher/shellers for areas where corn production is hampered
 
by the shortage of shellers. The MAF-IRRI Program was awarded a
 
Presidential Medal for the development of the thresher/sheller
 
(Annex C).
 

- Transplanter : As a result of an intensified extension effort, 
sales of manually-operated transplanters increased slightly. 
Acceptance of the transplanter is slow due to both technical and 
economic factors, as well as the increasing trend of farmers to 
adopt direct seeding. (See Annex D.) 

- One-meter Reaper : Sales fell drastically due to technical and 
socio-economic factors described in Annex E. We are working to 
overcome the technical problems, but will restrict reaper 
promotion until the country's economic situation has improved. 

- Seed and Fertilizer Applicator (SFA) : Sales have increased very 
slowly, primarily due to the depressed economy and the fact that 
planting equipment generally is the last type of agricultural 
technology to be accepted by farmers in developing countries. 

Tapak-Tapak Pump : This foot-operated pump for small rainfed
 
farms was introduced during late 1984, and initial farmer
 
acceptance has been encouraging. The pump and associated
 
extension program are described in Annex F.
 

- Chipping Machine : The design of this machine has been improved 
and three cooperating manufacturers are now fabricating units, 
MAF purchased 60 units for areas where sweet potato production 
is limited by the lack of chipping and drying facilities. 
Intensive durability tests are now needed.
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4. 	Equipment Being Developed
 

- Sipa Pump : Since sales of the IRRI axial-flow pump were low 
due to its high cost, we developed a lower cost version which
 
combines the best features of the IRRI design with innovations
 
developed by farmers and manufacturers in Bicol. The technical
 
features of the pump are described in Annex G. Initial extension
 
efforts indicate that the pump will be accepted by farmers for
 
rainfed and partially irrigated rice fields and perhaps fishponds.
 

- Manually-operated Corn Sheller : Small upland farmers in Zamboanga 
del Sur have shown interest in a low-cost (approx. P200) corn 
sheller (Fig. I) promoted by the Philippine-Australian Development 
Program and now produced by local shops. We will explore farmer 
acceptance in other regions. 

- Rotary Dryer : This low cost dryer which utilizes rice hull as 
fuel is designed for areas (e.g., Bicol and Mindanao) where 
traditional sundrying of rice is often delayed due to clouds and 
rain, thereby resulting in serious deterioration of grain quality
 
and, consequently, farm-gate price. A full-size prototype is now
 
being tested in collaboration with a rice mill in Bicol (Fig. 2).
 

- Manually-operated Weeders : In collaboration with IRRI and MAF, 
we will evaluate push-type paddy weeders (Fig. 3), - now popular
 
in only a few provinces (e.g., Laguna, Leyte, and Nueva Vizcaya)
 
as a labor-intensive technology for reducing inputs of costly
 
herbicides and fertilizers (by improving incorporation). Weeders
 
developed by UPLB, IRRI, and local maniufacturers will be evaluated.
 

- Hydro-Tiller : Sled-type ("floating") power tillers developed by 
several innovative manufacturers in the Philippines over the past 
10 years have gained considerable acceptance in Western Visayas
 
and Mindanao. We have modified the design to overcome common
 
problems of uneven tillage and poor maneuverability and control.
 
The prototype (Fig. 4) is now being tested to determine technical
 
and economic performance, e.g., reductions in cost and improved
 
timeliness of land preparation, with possible increase in cropping
 
intensity.
 

III. PRINCIPAL PROBLEMS
 

1. 	Depressed socio-economic conditions have severely reduced the demand
 
for agricultural equipment in many areas. This problem is aggravated
 
by high interest rates (40% or more) and social unrest. Since the
 
MAF-IRRI Program has no control over these factors, our only alternative
 
is to readjust our extension areas and give more attention to low-cost
 
equipment.
 



- 4 ­

2. 	Shortage of qualified staff is an increasingly severe problem. MAF
 
regulations prevent BPI Engineering from hiring needed staff, and
 
our Program has lost three of its most qualified engineers during the
 
recent year, 
- one to NFAC and two to the Middle East. The present

staff is unable to carry out the design, drafting, and prototype

fabrication requirements of the Program's work plan. Moreover, it
 
appears that the new MAF staffing pattern will eliminate the positions

of most of our regional engineers. In addition, we have not yet found
 
a suitable engineer to be trained as the Program's coordinator, as
 
described on page 8 of Annex H.
 

3. 	Reduced MAF budget has severely limited the activities of MAF-IRRI
 
engineers, especially with respect to per diem and fuel for travel
 
relating to extension activities in the provinces. This problem has
 
been brought to the attention of the Program's Advisory Committee,
 
as well as BPI and ARO (Annex B), but a suitable solution has not yet
 
been found.
 

4. 	Inadequate collaboration by IRRI Engineering has limited the effectiveness
 
of the MAF-IRRI Program. Although the two IRRI engineers assigned to
 
Industrial Extension have close collaboration with the Program, the
 
remainder of the Engineering Department has generally failed to respond

to the Program's request for engineering, drafting, and shop assistance.
 
Steps for improving collaboration have been discussed with IRRI's
 
Director General and Engineering Department Head.
 

IV, PROPOSED WORK PLAN ; OCTOBER 1, 1985 - SEPTEMBER 30, 1986
 

As 	indicated in Annex H, the MAF-IRRI Program has readjusted its
 
objectives to favor lower cost equipment suitable for small farmers in
 
rainfed areas, both upland and lowland. Highest priority will be given

to pumps and implements that will increase cropping intensity. In addition,

the main objective will be to continue to strengthen the institutional
 
structure of the Program. 
However, these efforts will only be successful
 
if the above-mentioned problems concerning staff, budget, and collaboration
 
are resolved. We are requesting the Program's Advisory Committee to help
 
us overcome these problems.
 

See 	Annex H for addit>,Jnal details on future plans.
 



Table 1 

PRODUCTION STATISTICS FOR MAF-IRRI COOPERATING MANUFACTURERS 

PHILIPPINES 1975-19S4 

YEAR
 
EQUIPMENT 
 TOTALS

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984
 

1. Hand Tractor (various designs) 2178 2586 856 795 1337 978 1107 2310 2268 1985 16400
 

2. Axial Flow Thresher (TH7 & 8) 275 552 494 689 1850 	 1417 1689 1162
1059 	 1571 10758
 

3. Portable Thresher (TH6) 	 - - 827-
/ 

1746 2290 1218 1275 1113 1129 515 
 10113
 

4. 	Batch Dryer (BDI, BD2, and
 
variations) 
 33 93 64 34 47 82 118 47 26 95 639
 

/
5. Axial Flow Pump (PU4) 	 - - - 132 55 66 38 86 63 321 

7-/
6. Transplanter (TRI, 4, and 5) - - - -	 82 73 31 80 283
 

/
7. 	 1.0 m Reaper (RE2) - - - - 37- 363 40 440 

/S. Seed and Fertilizer Applicator (SFA) - - ­ 5j 67 74 191
 

9. Tapak-Tapak Pump 	 - - - - - ­-	 - - 2136/ 213 

TOTALS 
 2486 3231 2241 3264 5537 3409 4065 5357 5132 4636 39358
 

No. of manufacturers reporting 14 19 17 20 21 
 31 33 55 75 79
 

- Portable thresher was released during later part of 1976. 

-/Axial flow pump was released during 1979. 
3/_~ 
- ransplanter was first released during later part of 1979; modified version released in 1983. 

-1.0 m reaper was introduced n early 1982. 
- Seed and fertilizer applicator was introduced in 1983; data include existing designs. 
y Tapak-Tapak pump was introduced in late 1983.
 

NOTE: 	 These statistics should not be interpreted as being representative of the total production of agricultural equipment in the Philippines 
because: a) data have been obtained only from MAF-IRRI cooperating manufacturers; and b) the number of cooperators has increased 
markedly over the past four years. 



Fig. [. rManually-opera ted corn sheller promoted by the Philippine-
Australian Development Program in Zamboanga del Sur, 



Figure 2. MAF-IlRRI rotary dryer for pa Irt in 1. di vin of paddv, 
using rice hull ISfuel. 



MaI­

fil 

Figure 3. IRRIl pml,'h-type paddly weeder 



Figure 4. MAF-IRRI hydro-tiller (experimental prototype now under testing).
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ANNEX A
 

EXTENSION OF SMALL-FARM EQUIPMENT
 
IN THE PHILIPPINES
 

by
 

R.E. Stickney,* B.C. Gonzalo,** and C.W. Bockhop*
 
Agricultural Engineering Departmzit
 

of
 

*The International Rice Research Institute
 

P. 0. Box 933, Manila, Philippines
 

and
 

Bureau of Plant Industry, Ministry of Agriculture

San Andres St., Malate, Manila, Philippines
 

For presentation at the CHINESE ACADEMY OF
 
AGRICULTURAL MECHANIZATION SCIENCES
 

Beijing, Peoples Republic of China
 
October, 1984
 

SUMMARY:
 

The Philippine Ministry of Agriculture and the Inter­
national Rice Research Institute have undertaken an
 
extension program on agricultural equipment suitable
 
for small farmers and capable of being fabricated by

small-scale manufacturers. This report describes the
 
program's focus, activities, and achievements during
 
the period 1981-84.
 

* AGRICULTURAL ENGINEERING DEPARTMENT* 

THE INTERNATIONAL
 
RICE RESEARCH INSTITUTE
 

P.O. BOX 933 MANILA o PHILIPPINES
 



1. INTRODUCTION
 

In September, 1981, the Ministry of Agriculture (MA) of the
 
Philippines and the International Rice Research Institute (IRRI) initiated
 
a collaborative effort to promote the development and extension of agri­
cultural equipment that would be appropriate for small farms and may be
 
fabricated within the country. The MA-IRRI Industrial Extension Program
 
for Small Farm Equipment has grown out of a small-scale informal extension
 
effort initiated by IRRI over 15 years ago, and its objective is to
 
institutionalize the Program within the Ministry and related organizations
 
as described in Section 3. The central office of the MA-IRRI Program is
 
located in Manila at the Agricultural Engineering Division of the Bureau of
 
Plant Industry (BPI) of the Ministry of Agriculture.
 

Interested manufacturers may become cooperators in the MA-IRRI Program
 
by signing a memorandum of agreement covering two major points. First, the
 
MA-IRRI Program agrees to provide cooperators with designs of agricultural
 
eQuipment, together with training and technical assistance. Second, the
 
cooperators agree to: (a)refrain from starting commercial production of
 
equipment based on MA-IRRI designs until they have manufactured a prototype
 
unit which successfully passes an acceptance test by MA-IRRI engineers; and
 
(b) provide data annually to MA-IRRI on the types and numbers of agricultural

equipment mapufactured by the cooperator during the year.
 

As of May, 1984, a total of 197 manufacturers have registered as
 
cooperators in the MA-IRRI Program. These cooperators are located inmany
 
areas of the Philippines (see Figure 1) and range in size from small black­
smith and metalcraft shops to large-scale industries (see Table 1). Special
 
attention is given to manufacturers located in agricultural areas, thereby
 
ensuring availability of parts and service, creating rural employment, and
 
stimulating innovations and adaptations to local conditions and farmer
 
preferences.
 

2. EXTENSION ACTIVITIES
 

Field Demonstrations/Evauations/Trials
 

A major activity was to conduct field demonstrations and evaluations of
 
small-farm equipment in the principal rice and corn areas of the Philippines.
 
The MA-IRRI Regional Project Engineers* who live in the areas were vital to
 
the coordination of these demonstrations, particularly with respect to
 
ensuring that the attendees included outstanding farmers, leaders of
 
cooperatives, local manufacturers, agricultural extension technicians, and
 
rural bank officials.
 

*These engineers are regular employees of the Ministry's regional offices
 
and experimental farms, and they devote only part of their time to
 
the MA-IRRI Program.
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The main results of these demonstrations and evaluations were:
 

1. The MA-IRRI staff learned from farmers regarding which equipment
 
would be most appropriate and beneficial in specific areas;
 

2. By observing the enthusiasm of farmers for particular equipment,
 
local manufacturers became interested in fabricating units;
 

3. MA-IRRI engineers became better acquainted with the manufacturers
 
of the area, thereby recruiting new cooperators and initiating

on-going technical assistance to those interested in fabricating

equipment promoted by the Program.
 

Intensive tests of the performance and durability of the reaper, hand
 
tractor, thresher, and transplanter were carried out inMindanao on a 370 ha
 
farm where rice isgrown continuously throughout the year. The advantage of
 
this farm was that equipment could be utilized intensively on up to 2.5 ha
 
per day, 6 days per week, throughout the year. The test results served as
 
the basis for modifying the original designs to improve performance and
 
durability.
 

Equipment Promoted by the Program
 

In addition to the abovementioned evaluations, the Program organized
 
two workshops inwhich farmers, agricultural technicians, and equipment

specialists were asked to determine what types of small-farm equipment should
 
be defined as top priorities. The results have guided the Program's

selection of equipment for extension and R&D efforts.
 

At present, the MA-IRRI Program is promoting the following types of
 
equipment which are shown inFigure 2:
 

1. Lightweight hamid tractor. This hand tractor is designed specifi­
cally for small rice farms because it is lighter and less expensive than
 
existing designs inthe Philippines. By reducing the engine power from
 
30 hp to 5 hp, the initial and operating costs are substantially lower to
 
farmers, with little sacrifice of field capacity. Moreover, the smaller
 
engine also reduces the dollar cost of importing engines.
 

2. One-meter reaper. This reaper unit attaches to the lightweight
 
hand tractor. The principal advantages over existing reapers are: low cost;
 
light weight; local production; availability of parts; and simplicity of
 
operation and repair.
 

3. Axial-flow thresher/eheller. Although the axial-flow thresher is
 
the most popular design in Central Luzon and Panay Island, it is still
 
relatively unknown in several of the major rice producing areas in the
 
Philippines. Three sizes of the axial-flow thresher are being promoted,
 
according to differences ir farm size, transport, and cultural practices.

MA-IRRI has successfuly modified the thresher so that it may also be used
 
as a corn sheller.
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4. .Axia-flowpump, This pump is easily fabricated in small shops and
 
ismore efficient (300% higher efficiency at one meter lift) than the centri­
fugal pump which is now most popular among Filipino farmers. Consequently,
 
it leads to substantial savings with respect to fuel.
 

5. Seed and fertilizer applicator (SFA). In a single operation, this
 
animal-drawn implement forms a furrow and applies fertilizer, seed, and a
 
soil covering. It is the newest addition to the Program and is expected to
 
be especially popular among corn farmers. The SFA may also be used for
 
planting mungbean, soybean, sorghum, and rice,
 

6. Rootcrop chipping machine. This machine is designed for cutting
 
cassava tubers and other rootcrops into chips to improve drying and storage.
 
It can be powered by foot pedal or a small engine or motor.
 

7. Rice seedling transplanter. Recent improvements of this manually­
operated device have increased its capacity and simplified fabrication and
 
operation. Moreover, the procedures for growing and handling seedlings have
 
been greatly simplified in response to feedback from farmers.
 

8. Foot-powered pump. The advantages of this device are its low cost,
 
ease of fabrication and repair, and efficient operation for low-lift irri­
gation (such as for vegetables planted in rice fields during the dry season).
 

The Program and collaborating institutions are actively developing other
 
equipment which may be suitable for extension in the future. These include
 
paddy dryers, zero-tillage planters, and weeder/cultivators.
 

Training Courses
 

All cooperating manufacturers were invited to attend a two-day intensive
 
training course on fabricating the reaper and hand tractor. This course was
 
given twice during 1982 at BPI in Manila and was attended by a total of
 
43 cooperators plus 11 engineers who are participating in the MA-IRRI
 
Program. The course was designed to help the trainees understand: (a)the
 
blueprints for the reaper and the hand tractor; (b)the main steps of fabri­
cation and assembly; (c)operation, maintenance, and repair; and (d) the
 
economics of fabrication and utilization of the reaper and hand tractor.
 

Based on this experience, it may be concluded that manufacturers will
 
devote their time and money to attend training courses if the topic is of
 
sufficient interest to them. In the present case, many of the attendees
 
were from small-scale firms located in provinces far from the site of the
 
two training courses. The attendees paid for their transportation and
 
lodging expenses, while the Program covered the cost of providing each
 
attendee with blueprints and instruction materials.
 

Twelve qualified cooperators have attended the IRRI Agricultural
 
Engineering training course which is offered twice per year. Since this
 
course is designed for college graduates in engine,'ring, it is not appro­
priate for the majority of the cooperating manufacturers.
 

r"1
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Technical Assistance and Prototype Testing
 

MA-IRRI Project Engineers make periodic visits to cooperating manu­
facturers in their area. The purpose of the visit is to provide whatever
 
technical assistance might be needed by the cooperator in fabricating
 
equipment promoted by the Program. In cases where the engineer is not
 
capable of providing the needed technical assistance, he contacts the
 
MA-IRRI central office for information and/or for the help of an engineer
 
who 	is familiar with the specific problem.
 

Regarding technical assistance now being provided to cooperators, the
 
most common activities are:
 

1. 	To help manufacturers in understanding the blueprints and in
 
finding suppliers of special components (e.g., reaper blades).
 

2. 	To loan prototype models of equipment to those manufacturers who
 
have difficulty reading blueprints.
 

3. 	To perform the prorotype test of the first unit fabricated by a
 
manufacturer, utilizing a special test procedure and form. The
 
purpose of the test is to determine that the unit has been fabri­
cated and assembled correctly and that it functions properly in
 
the 	field. It is also an opportunity to advise the manufacturers
 
regarding critical adjustments, operating procedures, maintenance,
 
and repair. After passing the prorotype test, the manufacturer
 
is authorized by MA-IRRI to proceed with commercial production of
 
the particular equipment.
 

4. 	To assist manufacturers with field demonstrations for farmers
 
(often at meetings of farmer organizations) and, in a few
 
instances, with applications for loans.
 

5. 	To maintain two-way communication with manufacturers on both
 
problems and improvements that arise with respect to the design,
 
fabrication, or operation of equipment promoted by the Program.
 
Communication was improved in 1984 by initiating annual meetings
 
of cooperators in three major areas: Mindanao, Luzon, and Panay.
 

3. INSTITUTIONAL RELATIONSHIPS
 

A primary purpose of the Program is the establishment of institutional
 
relationships and techni.al competency which will lead to a national capa­
bility for developing, manufacturing, and marketing agricultural equipment
 
appropriate for small farms. At the end of the 5-year period of this
 
Program an institutional structure similar to that shown in Figure 3
 
should be functioning in an effective and sustained manner.
 

Although Figure 3 presents a highly simplified picture of the institu­
tional relations affecting the Program, it helps us to describe several of
 
the principal factors. The main component is the FARMERS*, who in this case
 

*The components of Figure 3 are typed in capital letters for emphasis.
 

http:techni.al
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are primarily rice and corn farmers with small land holdings (less than 3 ha).
 
The objective is to enable FARMERS to purchase appropriate agricultural equip­
ment from local MANUFACTURERS, Both the FARMERS and the MANUFACTURERS are
 
influenced by EXTENSION & CREDIT INSTITUTIONS which promote certain types of
 
equipment by various means, such as field days, training courses, accredita­
tion, and loans. There is a wide variety of EXTENSION & CREDIT INSTITUTIONS
 
in the Philippines, including the Bureau of Agricultural Extension, Regional
 
Development Projects, National Food and Agriculture Council, National Food
 
Authority, National Irrigation Administration, Ministry of Agrarian Reform,
 
Farm Systems Development Corporation, Area Marketing Cooperatives, Samahang
 
Nayon cooperatives, Small Business Advisory Centers, National Cottage Industry
 
Development Authority, KKK Livelihood Projects, and banking institutions.
 

The principal role of the MA-IRRI PROGRAM is to provide the EXTENSION &
 
CREDIT INSTITUTIONS and the MANUFACTURERS with the information on: the types
 
of small farm equipment which should be given highest priority; comparative
 
advantages and disadvantages of different equipment; appropriate equipment
 
designs and fabrication procedures; proper utilization of equipment by
 
farmers; testing, maintenance, and repair of equipment, The MA-IRRI Program
 
also has direct contact with MANUFACTURERS through promotional and technical
 
assistance visits, training courses, field days, and feedback sessions to
 
learn from manufacturers about specific problems or innovations relating to
 
equipment design, fabrication, or performance. It is also essential for the
 
MA-IRRI PROGRAM to have direct communication with FARMERS regarding their
 
views on deficiencies of existing equipment and on priorities for new equip­
ment. This communication is accomplished through workshops, field days, and
 
informal surveys, including farm visits and meetings with leaders of farmer
 
cooperatives.
 

The success of the MA-IRRI PROGRAM depends largely upon its ability to
 
find appropriate designs of equipment which will be acceptable to both
 
FARMERS and MANUFACTUERS. Initially, the MA-IRRI PROGRAM has relied prima­
rily 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
 
a dynamic extension program in the future. One of the objectives of the
 
MA-IRRI PROGRAM is to help promote the growth of a national capability for
 
the development of appropriate equipment for small farms. The main groups
 
involved are the Agricultural Machinery Development Program (AMDP) at the
 
University of the Philippines at Los Bahos, R&D INSTITUTIONS (agricultural
 
engineering departments at universities such as UPLB, CLSU, VISCA, ISU, and
 
Xavier; oovernment agencies such as NAPHIRE, PCARRD, and ARO; and regional
 
organizations such as SEARCA and RNAM), and the INVENTORS & INNOVATORS, who
 
may be independent (e.g., students, farmers, or professional inventors) or
 
employees of manufacturing firms or R&D INSTITUTIONS. The MA-IRRI PROGRAM is
 
promoting the R&D INSTITUTIONS and INVENTORS & INNOVATORS through workshops,
 
field days and fairs, and contests, - and it isalso encouraging national and
 
international organizations to provide funds to these institutions for R&D on
 
appropriate equipment.
 

The MA-IRRI PROGRAM is guided by an ADVISORY COMMITTEE whose members are
 
the Assistant Secretary of the Ministry of Agriculture, the head of the IRRI
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Agricultural Engineering Department, the director of the Bureau of Plant
 
Industry, the director of the Agricultural Machinery Development Program

(University of the Philippines at Los Baros), the director of the Agricul­
tural Machinery Testing Center (AMTEC), and representatives of the Central
 
Bank, the Ministry of Trade and Industry, and the Agricultural Machinery
 
Manufacturers' and Distributors' Association. This Committee meets quarterly
 
to review progress and plans, recommend corrective actions, and ensure that
 
their institutions provide necessary collaboration.
 

The Government of the Philippines is now considering a proposal for the
 
creation of a PERMANENT INTERAGENCY COMMITTEE FOR AGRICULTURAL MECHANIZATION
 
(PICAM) which would coordinate studies of policies and plans relating to
 
agricultural machinery. If the proposal is approved, the ADVISORY COMMITTEE
 
will assist in defining collaborative relationships between the MA-IRRI
 
PROGRAM and PICAM. The National Economic & Development Authority (NEDA) has
 
recently given increased attention to agricultural machinery, joining
 
together with the Ministry of Agriculture and IRRI to sponsor a workshop on
 
agricultural mechanization in 1983. However, neither NEDA nor PICAM has
 
been able to initiate substantive activities on mechanization.
 

4. SUGGESTIONS ON POLICIES AND ACTIONS
 

On the basis of the experience of the MA-IRRI Industrial Extension
 
Program for Small Farm Equipment, there appears to be a need for policies
 
and 	actions which would help to:
 

1. Provide a clear understanding of what types of agricultural equip­
ment would be most beneficial and acceptable to small farmers.
 
(Without this understanding, R&D and extension efforts may be
 
misdirected.)
 

2. Promote the development of appropriate designs of the agricultural
 
equipment identified in point #1. (At present, extension efforts
 
are severely limited by the shortage of appropriate designs.)
 

3. Establish a more effective means for providing loans to manufac­
turers and buyers of small farm equipment. (Example: loans to
 
manufacturers for self-financing of installment sales of
 
equipment to farmers.)
 

4. 	Prevent large government purchases of imported agricultural
 
equipment which either are available from local manufacturers
 
(e.g., hand tractors, dryers) or are inappropriate (e.g., combine
 
harvesters.)
 

5. 	Obtain adequate funds for supporting activities on policies, R60,
 
extension, and evaluations relating to small-farm equipment.

(For example, funds might be obtained from existing government

duties on imported agricultural equipment.)
 

It is recognized that these efforts will be of limited value unless
 
economic conditions and government policies lead to higher net income for
 
the small farmers, thereby making it possible for them to boy agricultural
 
equipment.
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Table 1. 	Profile of Cooperating Manufacturers according to
 

Capital Assets and Labora
 

Ranges 	 Cooperators
 

CAPITAL ASSETS
b
 

Cottage Industry : Below P100,001 43 

Small Industry : P100,001 to 
P1,000,000 43 

Medium Industry : 	P1,000,001 to
 
P4,000,000 10
 

Large Industry : 	Above P4,000,000 4
 

LABOR (Number of employees)
 

Below 6 29
 

6 to 15 44
 

16 to 50 21
 

above 50 6
 

aData as of March 1, 1983.
 

bApproximate conversion rate: P10 per US dollar.
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37 MANUFACTURERS
 
IN METRO MANILA
 

Figure 1. 
Geographical Location of Cooperating Manufacturers of the MA-IRRI
 
Industrial Extension Program for Small Farm Equipment.
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Lightweight Hanc Tractor One-meter Reaper
 

Axial-flow Thresher Axial-flow Pump
 

Seed and Fertilizer Applicator
 

Figure 2. Equipment being promoted by the MA-IRRI Industrial Extension Program.
 

(continued on following page)
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ANNEX B
 

MAP-IRRI nMUSTRIAL EXTENSION PROGRAM 	FOR SMALL FARM EQUIPMENT 

Summary of Regional Activities
 

B. C. Gonzalo and R. E. Stickney
 
March 1985
 

1. 	Regional Project Engineers have been appointed in each Region (see
 

list below) to serve as coordinators of Program activities. All but
 

the newest engineers have received training at IRRI and BPI. Some are
 

located at Experiment Stations, while others are in the Regional Offices.
 

Region Engineer 	 Location
 

1 Clemente Abrina Regional Office 
San Fernando, La Union 

2 Rodolfo Bayucan Ilagan Experiment Station 
Ilagan, Isabela 

3 Leonardo Gappi 	 Regional Office 
San Fernando, Pampanga 

4 Carlito Fernandez 	 BPI Central Office
 
San Andres, Malate, Manila
 

5 Reynaldo Rivera 	 Bicol Experiment Station
 
Pili, Camarines Sur
 

6 Ruperto Deysolong 	 Visayas Experiment Station
 
Jaro, Iloilo City
 

7 Bonifacio Cabahug 	 Regional Office
 
Cebu City
 

8 Carlos Macabenta 	 GPndara Experiment Station
 
Gandara, Samar
 

9 Florencio Vivas 	 Ipil Experiment Station
 
Ipil, Zamboanga del Sur
 

10 Rolando Ansale 	 Regional Office
 
Cagayan de Oro City
 

11 
 Angel Platon 	 Davao Experiment Station
 
Bago Oshiro, Davao City
 

12 
 Arturo Neyra 	 Mindanao Experiment Station
 
Midsayap, North Cotabato
 

2. 	Principal Responsibilities of Regional Engineers are:
 

-	 Determine equipment practices and needs of farmers in 

the Region 

- Field test equipment prototypes developed by the Program 

2 
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- Demonstrate the Program's equipment to farmers to 
determine potential acceptability and/or necessary 

modifications 

- Provide technical assistance to local manufacturers of 

equipment promoted by the Program 
- Train farmers on the operation and maintenance of equipment 

3. Equipment now being promoted in the regions are summarized in Table 1. 
Promotion of the 1.0 m reaper has been temporarily suspended. The 
rootcrop chipping machine will be promoted later this year, and the 
rolling injection planter (RIP) is being evaluated in Region VI. 
Efforts to develop a suitable dryer and lower-cost axial-flow pump 

are continuing. 

6. Principal Problems that are limiting the effectiveness of Regional 

Engineers: 

a. Insufficient funds for fuel and per diem (100%) 

b. Unavailability of suitable vehicle and driver (75%) 



Table 	1: STATUS OF EQUIPMENT PROMOTED BY THE MAF-IRRI PROGRAM 

EQUIPMENT 	 G 0 N 
1 2 3 
 4 5 6 
 7 8 9 


Seed and Fertilizer
 
Applicator (SFA) 
 -	 D,M,S D,M,S D,M,S 
 D,S D,M,S D,M,S D,S 
 -

Transplanter 
 D D,M,S D,M,S D,M,S D,M,S D,M,S 
 - D D 

Tapak-Tapak Pump D,M,S - D,S D,M,S D,S D,M,S D,M,S D,S D 


Thresher/Sheller 
 -	 D,S D,M,S D,M,S - D,M,S -	 D,M 

Note: 	 D = Equipment has been demonstrated to farmers in the region 

M = Equipment is being manufactured in the region
 

S = Equipment has been sold in the region 

10 


D,S 


D 


D 


11 


D,M,S 


D,M,S 


D 


D 


D,M
 

D,M,S
 

D
 

D,M,S
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Paper presented at the Conference on "Small Farm Equipment for Developing
 
Countries: Past Experiences and Future Priorities", The International
 
Rice Research Institute, September 2-7, 1985.
 

ANNEX D 

RICE SEEDLING TRANSPLANTERS: PHILIPPINES
 

G. 	Salazar, L. Ebron, H. Icatlo, B. Duff & R.E. Stickney
 

The International Rice Research Institute
 

INTRODUCTION
 

Hand transplanting of seedlings in puddled soils is the
 

most common method of planting rice in developing countries
 

in Asia. It has the advantages of requiring less precision
 

in land preparation than direct seeding, creating conditions
 

for better water and weed control, and above all, saving up
 

to 20 days of the occupancy of the field by the crop.
 

Transplanting is a labor intensive operation, requiring 10­

20 labor-days per hectare (1). This high labor input often
 

results in labor shortages during the planting season. In
 

areas practicing double-cropping, land preparation and
 

transplanting of the second crop and harvesting of the first
 

crop take place simultaneously, making it difficult to
 

complete these operations quickly using traditional methods.
 

Consequently, farmers in the Philippines are changing from
 

transplanting to direct seeding at an increasing rate.
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For several decades engineers from rice producing
 

countries, notably Japan, China, and India, endeavored to
 

mechanize the transplanting of rice seedlings. Japan began
 

to mechanize in the late sixties when a special method of
 

seedling preparation was adopted (2). In this method the
 

seedlings are grown in a wooden or plastic tray having a
 

perforated bottom on which a layer of specially prepared
 

soil is placed. The soil holds the seedlings together.
 

When removed from the tray with the aid of a scraper, the
 

seedlings appear like a mat and are therefore known as mat­

type seedlings.
 

Use of mat-type seedlings facilitates mechanized rice
 

transplanting because a simpler picking mechanism can be
 

used to pull seedlings. The soil also helps protect the
 

roots from damage by the mechanical fingers. In Japan,
 

where farm labor is expensive, seedling preparation is a
 

fully mechanized process. This was not possible with the
 

traditional method of seedling preparation.
 

In China, several machines have been developed to use
 

traditional seedlings. The Chinese have tried to mechanize
 

the pulling of seedlings from the nursery bed, but thus far
 

without success.
 

4Sj
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Japan and China are the leading exporters of rice
 

transplanting machines. The Japanese machines are mostly
 

power-driven with sizes ranging from 2 to 
4 rows for the
 

walking type and 6 to 8 rows for the riding type. 
 The
 

Chinese produce both manually-operated and power-driven
 

machines. Powered machines have more rows than the Japanese
 

but closer spacing between rows (3). A disadvantage of
 

these machines is the frequent reloading of seedlings, which
 

requires two seedling tenders to on
ride the machine in
 

addition to the driver. 
Machines of other countries are
 

generally patterned after the Japanese and Chinese designs.
 

The price of imported power-driven transplanters is
 

beyond the reach of small 
farmers in developing countries.
 

Their complex design and the skill required to operate and
 

maintain them do not suit the ordinary farmer. Recognizing
 

these problems, the IRRI Agricultural Engineering Department
 

designed and developed a manually-operated transplanter for
 

transplanting mat-type seedlings. 
 This paper summarizes
 

IRRI's experiences with the transplanter, including recent
 

extension efforts in the Philippines with the MAF-IRRI
 

Industrial Extension Program.
 



- 4 -


In the next section, we summarize the development of
 

the first model (YRl) and the initial method of seedling
 

preparation. Then we describe the introduction of this
 

richine and the problems encountered, followed by efforts to
 

overcome these problems. This culminated in the development
 

of the TR4 6-row model and further siLnplification of the
 

seedling preparation.
 

We then describe the experiences in introducing the
 

machine in a pilot area in the Philippines. This led to a
 

new extension approach for popularizing the machine.
 

Technical and socio-economic studies, before and after the
 

pilot extension effort, evaluated the machine's performance
 

and acceptance. In the final section, we summarize the
 

lessons acquired fron these experiences and present 

suggestions for further efforts. 

DEVELOPMENT OF THE IRRI TRl 5-ROW TRANSPLANTER 

A feasibility study conducted at IRRI in 1977 (4) 

indicated it may be too costly for small rice farmers to use 

powered transplanters. As a result, the IRRI Engineering 

Department began development of a manual transplanter. The 

initial work concentrated on redesigning a Chinese 5-row 

machine (Fig. 1) with 20 ca ro; spacing, attempting to make
 

'jl
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it less expensive and easier to operate by simplifying the
 

picking and planting mechanism. The original machine
 

required four motions of the transplanting arm (Fig. 2); to
 

open the picker fingers, pick the seedlings from the tray,
 

push the seedlings into the soil, and then release the
 

planted seedlings. This operation was complicated and
 

tiring to the operator. The redesign unit (Fig. 3) uses
 

only two motions. The downward stroke picks a group of
 

seedlings (3 to 7) from the tray and inserts them into the
 

soil. The upward stroke releases the seedlings. The
 

redesign replaced the earlier pincer-type pickers with a
 

blade type (Fig. 4a) and finally with a fork-type picker
 

(Fig. 4b).
 

With each downward movement of the handle, a simple
 

pawl lever indexing assembly (Fig. 5) moves the tray
 

laterally to insure seedlings are in position to be grasped
 

in the next cycle. After seedlings are inserted in the
 

soil, the handle is retracted toward the operator. Near the
 

end of the retraction stroke, a cam deflects the picker to
 

prevent it from touching the seedlings (Fig. 6). At the end
 

of the retraction stroke, the operator slides the machine a
 

desired distance to the next planting position. The machine
 

is provided with side markers 
to guide the operator for the
 

next pass. These changes from the original design produced
 

a relatively lightweight (25 kg), low cost machine.
 

*2
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As the machine was being developed, a new seedling 

preparation method evolved. Seedlings are prepared in a
 

modified wet bed on 1 m wide seedbeds. Bottomless wooden
 

frames with 5 compartments (the same size as the seedling
 

tray division) are arranged so that 10 frames can be
 

accommodated on a 1 m wide x 5.5 m long bed (Fig. 7). Each
 

compartment is filled with mud and levelled to a uniform
 

thickness of about 1.5 cn. About 180 ml. of pre-germinated 

seeds are uniformly spread in each compartment and
 

pressed lightly. The seeding rate is 40-50 kg/ha. After 

15-20 days, the wooden frames are carefully removed. A 

sharp-edged blade is pushed carefully under the seedlings 

until the seedling mat is completely severed from the 

seedbed. This process cuts roots that have penetrated the 

seedbed but does not unduly damage the seedlings. 

INTRODUCTION OF TiE Tll 5-ROW TRANSPLANTER 

After extensive laboratory and field testing at IRRI,
 

the Industrial Extension Section began a trial introduction
 

of the TRI. In 1978, tie machine was extensively
 

demonstrated at several Philippine locations to determine
 

farmers' interest. Blue-prints were distributed to
 

interested manufacturers. In all cases, exceL)t for a
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corporate farm of the Philippine Packing Corporation (PPC)
 

in Musuan, Bukidnon, the transplanter failed to generate
 

sustained interest.
 

Beginning in 1981, the PPC rice farm used the trans­

planter for several cropping seasons. They adopted their 

own method o_' seedling preparation, a modified "dapog" 

method in which 1.0 - 1.5 cm of dry, screened soil mixed 

with fertilizer is used as the seedling mat soil. The soil 

is placed on top of a layer of used urea plastic bags. 

Wooden frames are placed only around the outer edge of 

seedbed, thereby eliminating the more expensive compartment 

frames used in the original method. An ordinary sickle can 

be used for cutting the seedling mat (Fig. 8) which can be 

rolled for ease of transport. 

In 1982, the MAF-IRRI Extension Program evaluated these
 

experiences to estimate the potential market for this
 

machine. The principal results were (5):
 

1. For experienced transplanter operators at PPC, the
 

average field capacity was approximately 0.2 ha/day 

(7-1/2 hours of operation) , slightly lower than 

IRRI's estimate of 0.25 ha per day. 

2. The middle row of the transplanted seedlings fell 

directly in the operator's footprints, increasing
 

the percentage of floating hills.
 



- 8 ­

3. Tension springs in the cam and 
in the picker holder
 

lost their resilience after only two weeks of
 

operation.
 

4. It was difficult to 
move the unit from one paddy to
 

another, especially when the adjoining field was
 

already transplanted.
 

5. Some operators, especially inexperienced ones,
 

complained of the effort required to pull 
(slide)
 

the machine. 

6. Seedling preparation needed further simplification.
 

7. tManufacturers complained that machine
the 	 was
 

difficult to fabricate and had too many parts. 

DEVELOPMENT OF TIE TR4 6-ROW TRANSPLANTER 

Improvement of the TR4 transplanter began in late 1982, 

culminating in the IRRI 6-row transplanter (Fig. 9), having 

the following features: 

1. 	 Increased field capacity 

Changing from a 5-row to a 6-row version increased
 

capacity to 0.3-0I.4 h i por day, and reduced the 

percentage ol tloating hills since the op)erator's 
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footprints then fall between the 3rd and 4th rows of
 

the transplanted seedlings. The tray length was also
 

increased, reducing the loading frequency.
 

2. 	 Better operator comfort
 

The pulling force was considerably reduced:
 

o 	 Two long narrow skids are used instead of a single
 

wide skid. This substantially reduced drag and
 

weight.
 

o 	 Total weight was reduced to 20 kgs.
 

o 	 Rubber grips on the handle help prevent blisters
 

on operators' hands.
 

3. Easier fabrication
 

The redesign uses fewer parts, and the seedling
 

tray is now straight ir3tead of curved. A bicycle free­

wheel sprocket assembly (readily available in
 

rural areas) serves as a tray indexing assembly.
 

Furthermore, the whole transplanter mechanism can be
 

bolted to the skids as one unit.
 

4. Less 	troublesome operation
 

The tension springs in both the cam and picker
 

assemblies were eliminated by the new inertia control
 

mechanism. The new mechanism requires only a slight
 

jerk at the beginning of the downward stroke so that
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the picker lever will move forward against a stop to
 

position the picker properly (Fig. 10). On the return
 

stroke, the picker will not hit the seedlings because
 

the picker lever will move slightly backward against
 

the opposite stop.
 

5. Versatility
 

To change the number of seedlings per hill, the
 

free-wheel sprocket assembly can be changed to one
 

having a different number of teeth, thereby varying the
 

tray displacement per stroke (Table 1). When the
 

number of rows remain to be planted on the last pass
 

are fewer than the number of tray divisions, one of the
 

skids is placed between the transplanted rows and the
 

seedling mats located above the transplanted rows are
 

removed (Fig. 11). This was not possible with the
 

previous design having a wide single skid.
 

To facilitate adoption of the new transplanter, two 

simplified methods of growing scedlings were developed. In 

the modified "Dapocj" method, mi nor changes were made in the 

seedling preparation method used by the PPC Rice Farm. Mud 

soil taken from the sides of the seedbed is placed on top of 



a surface covered with plastic sheet or banana leaves to
 

form a layer 1.0 to 1.5 cm thick. This method requires a
 

wooden frame around the seedbed.
 

The modified wet-bed method is a minor modification of
 

the traditional "LapLap" method widely practiced in Bicol
 

(Fig. 12). No wooden frames are needed. A special sharp­

edge knife is used in cutting the roots to obtain mats with
 

a soil layer of 0.5-0.7 cm thickness.
 

These two methods have different advantages and
 

disadvantages (Table 2).
 

INTRODUCTION OF THE TR4 6-ROW TRANSPLANTER
 

Machine performance depends critically upon the quality
 

of seedling preparation and, to a lesser degree, on the
 

quality of land preparation. These are the main reasons
 

the IRRI mechanical transplanter requires more time and
 

effort to promote than do other agricultural machines like
 

threshers, reapers and power tillers.
 

In 1983, a much simplified seedling preparation 

technique was suggested by from farmers during a 

demonstration of the transplanter in Libmanan, Camarines 

Sur. Farmers in that area developed the unique "Laplap" 

modified wet-bed method described above. Farmers prefer the 
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small mats provided by the "Laplap" method because these
 

avoid the pulling-and-bundling operations of the
 

conventional wet-bed method. When transplanting by hand,
 

the mat is held in one hand and the other hand is used to
 

pick and transplant the seedlings. Libmanan farmers
 

claim this method incorporates the best features of the
 

"dapog" and standard wet-bed methods (Table 3):
 

a) 	 both young and old seedlings can be transplanted,
 

b) 	 area of seedbed is smaller than required for
 

standard wet bed nursery, and
 

c) 	 slicing seedling mats requires less time than
 

pulling and bundling. Farmers also devised a
 

simple seedling transporter (Fig. 14) for easier
 

handling of seedling mats.
 

To prove that the transplanter can be operated
 

continuously for eight hours by one person, we arranged for
 

an experienced operator from the PPC Rice Farm to
 

demonstrate this to farmers in Libmanan.
 

After the demonstration, several farmers were eager to
 

buy the 6-row transplanter, provided their operators would
 

be trained. Nine transplanters were needed for the training.
 

Six units were ordered from three welding shops in 

Libmanan. The local manufacturers received technical 

assistance and materials not readily available in the area:. 
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A two-week training program was held May 28 to June 8,
 

1984 (Appendix A). Trainees learned seedbed and seedling
 

preparation, operation, maintenance and adjustment of the
 

machine, and trouble shooting. Units used during training
 

were subsequently sold at special prices to farmers.
 

Since many farmers prefer 15 cm row spacing, an 8-row
 

model (TR5) (Fig. 15) with 15 cm row spacing was fabricated
 

in the IRRI prototype shop. It was sent to Libmanan as a
 

guide to manufacturers. One manufacturer had built and sold
 

10 units of this model as of September 1984.
 

These experiences in Libmanan guided transplanter
 

promotion in other areas in the Philippines. In the
 

province of Iloilo, for example, we collaborate with the
 

KABSAKA Program, a rainfed cropping system project of the
 

Ministry of Agriculture. The objective is to promote MAF-


IRRI equipment, including the transplanter. We provided
 

one-week training at IRRI for six KABSAKA specialists and
 

cooperating manufacturers. The lone transplanter
 

manufacturer in Iloilo has sold more than 20 units.
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TECHNICAL AND ECOHOMIC STUDY
 

As the machine was being introduced in Libmanan a
 

bench-mark survey was conducted with the following
 

objectives:
 

,-1 To determine existing transplanting practices and problems.
 

o 	 To describe the characteristics of tha labor used for
 

transplanting.
 

o 	 To compare the cost of present practices with the use
 

of mechanical transplanters.
 

Manual transplanting practices and problems
 

Both random and one-way straight line planting are
 

practiced. Row spacings range from 15 cm to 18 cm.
 

Most farmers prefer the closer spacing. Bad weather before,
 

during, or shortly after transplanting is a serious problem.
 

Transplanting is often delayed by storms, and farmers must
 

continue to feed idle laborers until work resumes.
 

Lack of labor is also a major problem expressed by
 

Libmanan farmers. Those who can not advance a portion of
 

the payment to workers find it very difficult to secure
 

workers.
 

Other problems are listed in Table 4.
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4. 	 There were no significant changes in seedling
 

preparation methods, except that the width of the seedbed
 

was reduced to one meter.
 

SUMMARY AND RECOMMENDATIONS
 

1. Training operators in seedbed and seedling
 

preparation, operation, maintenance and adjustments of the
 

machine, and trouble shooting are essential to successful
 

extension of the mechanical transplanter.
 

2. The required seedling preparation can be carried by
 

small farmers. Most farmers quickly learned how to prepare
 

good seedlings at a density suitable for the IRRI
 

transplanter. Libmanan farmers showed ingenuity in their
 

method of slicing the seedling mat to the required thickness
 

using a special knife, as well as in methods they employ to
 

transport seedlings. This indigenous technology was adopted
 

by the researchers. 

3. Most Japanese literature on seedling preparation
 

for mechanical transplanter does not recommend use of heavy
 

clay for the mat soil. Our experience shows that with 1.0
 

cm thick of seedling mat, and with 1-3 cm standing water in
 

the field, the machine performed well with the clay mat soil
 

prevalent in Libroanan.
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4. Since fabrication of the transplanter requires
 

precision, manufacturers must be given technical assistance
 

in building jigs and fixtures.
 

5. The machine fits areas where random or one way
 

straight planting are the usual practices. The field
 

capacity will be much lower if a uniform distance between
 

hills is required in both directions.
 

6. The machine works well in moderately-levelled
 

fields and with water up to a depth of 5 cm.
 

7. The main limitation is that the transplanter is not
 

suitable for water logged areas since the skids sink,
 

thereby affecting the stand of seedlings. Such areas
 

should be drained 3-7 days before transplanting.
 

8. Carefully planned demonstrations are essential to
 

avoid negative reactions of farmers. It is very hard to
 

change farmers initial impressions.
 

9. The transplanter design should be adapted to
 

farmers' needs and preferences. The TR5 8-row model was
 

designed to meet the requirement of a 15-cm row spacing. In
 

a similar fashion, the poor land preparation employed in
 

Isabela, Northern Luzon, requires attachment of an optional
 

wooden leveller across the two skids to level mud in the
 

path of the machine.
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10. Promotion of the mechanical transplanter will be
 

simplified and more effective if coordinated with well­

organized farmer associations, such as the Irrigators'
 

Association in Libmanan.
 

To accelerate popularization of the mochanical
 

transplanter, these actions are recommended:
 

1. A simple instruction manual on seedling preparation 

and transplanter operation and maintenance should be given 

to each owner. This publication should contain an abundance 

of illustrations and little narrative (which should be 

written in local dialect). Such a manual will considerably
 

reduce the extension work needed to promote the 

transplanter.
 

2. In labor short areas, the possibilities should be
 

explored to assist helping landless workers to acquire
 

transplanters. In this way, the productivity of manual
 

labor will be increased by as much as 3 to 5 times, avoiding
 

delays in transplanting. This will also raise the income of
 

landless workers while discouraging the soread of direct
 

seeding practices which drastically displace labor.
 

(1
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3. Many poorly-drained areas in the Philippines 

require a transplanter which can plant 30-40 day old 

seedlings in fields with up to 15-20 cm standing water. 

4. For areas lacking labor and with hand tractors
 

available, a transplanter attachment for lightweight hand
 

tractors may be appropriate.
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Table 1. Examples of tray travel adjustment, TR4/TR5 IRRI Rice Transplanter.
 

Free wheel Seeding density
 

Tray travel Free wheel description of seedling mat
 
per stroke sprocket recommended
 

(cm) teeth Grabs/ Classi-


Brand Origin m fication
 

0.9 16 	 SY Japan 800-1000 Higher
 

1.0 16 	 Rocket Taiwan 800-1000 Higher
 

1.0 	 16 Sport Taiwan 800-1000 Higher
 

Compe
 

1.2 20 	 SY Japan 500-700 Lower
 

1.3 20 	 Rocket Taiwan 500-700 Lower
 

1.3 	 20 Sport Taiwan 500-700 Lower
 

Compe
 



Table 2. Comparison of the modified "dapog" method and the modified wet
 

bed 	method of seedling preparation.
 

Type of seedling
 

preparation Advantages Disadvantages
 

1. 	Modified "dapog" 1. Seedling mats are 1. Seedbeds are more
 

easier 	to handle difficult to pre­

pare.
 

2. 	 Thickness of mat 2. Requires wood
 

is more uniform frames.
 

3. No cutting of 	 3. Suitable only for
 

seedling roots 13-16 day-old
 

seedlings.
 

4. 	 Less time required 4. Requires stronger
 

in cutting seedling forces for picking
 

mats. seedlings.
 

5. 	Not suitable for
 

hand transplanting.
 

6. 	 Requires frequent
 
watering for the
 

first few days
 

after sowing.
 

2. 	 Modified wet-bed 1. Easier seedbed 1. Requires more care
 

method 	 preparation. in handling of
 

seedling mat.
 

2. 	 Does not require 2. Thickness of mat
 

wood frames. is less uniform.
 

3. Suitable for 	 3. Requires cutting of
 

13-25 day-old seedling roots.
 

seedlings.
 

4. Lower forces for 	 4. Requires special
 

picking seed- knife.
 

lings.
 

5. Suitable also for 	 5. More time required
 

hand 	transplanting. in cutting seed­

ling mats.
 



Table 3. Comparison of different types of seedling preparation for
 

hand transplanting.
 

Age of 

seedlings Pulling and 

Seelbed area at bundling Mat cutting 

(m /ha) transplating (mandays/ha) (manday/ha) 

(days) 

"Dapog" 10-15 	 10-13 
 0.2
 

"Laplap" 	 40-50 10-25 - 1.0
 

-
Wet-bed 400-500 25-35 	 4-5 




Table 4. Problems during transplanting, 198 farmers, Libmanan and 

Cabusao, 1984. 

Farm size (ha) 

All 

Item 1.0 1.1 2.1 Over 

or less to 2.0 to 3.0 3.0 

Number reporting 19 28 24 27 98 

Problems: 

Bad weather 11 13 10 22 56 

Lack of labor 10 10 12 19 51 

High cost of hand 

transplanting 10 12 6 17 45 

Poor quality of work 3 5 7 11 26 

Supervision required 1 4 4 9 19 



labor for 	transplanting, 100 farmers,
Table 5. 	Characteristics of 


Libmanan and Cabusao, Camarines Sur, 1984.
 

Item 


Age distribution
 

Below 12 


12 - 20 


21 - 30 


Over 30 


Sex
 

Male 


Female 


Origin
 

Within village 


Outside village 


Status
 

Regular 


Casual 


Method of contact
 

Individual 


Group 


Manner of recruitment
 

Workers ask for work 


Farmers look 
for workers 


Farm size (ha) 
All 

1.0 1.1 2.1 Over 

or less to 2.0 to 3.0 3.0 

Percent 

5 2 3 5 4 

27 22 24 24 24 

35 38 30 35 35 

33 38 43 3 37 

42 37 34 35 37 

58 63 66 65 63 

82 81 78 70 78 

18 19 22 30 22 

74 67 53 72 66 

26 33 47 28 34 

40 25 21 14 24 

60 75 79 86 76 

2 8 10 7 7 

98 92 90 93 93 



Fig. 1. 	 Coinercial model of , .. f 
transplanter manW ,,c,t: 	m i i 



nad push to grasp seedling s. Upward pull to draw out seed lings.0 00 

Downward push to plant seedlings. Upward pull to release seedlings. 

-,-One foot step backward. transplanting procedure 

Fig. 2. Operating procedure for Chinese type manual 
rice transplanter. 

.k 
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Fig. 3. IRRI TRI 5-Row Rice Transplanter. 



a. Blade type picker. 

b. Fork-type picker. 

Fig. 4. Type of rice seedling picker. 
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ROLLER GUIDE 

STOPPER --

PAWL SPRING 

_ 

"-FIXEDGUIDE 

'" 

DOUBLE STRAND PIN --

LEVER STOPPER 
(ADJUSTABLE) 

LEVER RETURN SPRING 

LIN-

TRAY CARRIAGE ATTACHMENT 

CONNECTING ROD 

Fig. 5. Pawl lever troy drive mechanism. 



Cam
 

Cam follower Pivot arm Picker
 

Spring 
Feeding frame 

Fig. 6. Cam and Picker assembly of IRRI TRI 5-Row Rice Transplanter. 



Single frame seedbed. 	 Seedbed l-rcliaration. 

Double frame seedbed. 	 Sowing the sccd. 

Fig. 7, 	Original method of seedling preparation for
 

IRRI transplanter.
 



r-Sickle 

/-Wood pattern 

S '. ". Plastic sheet7 

Fig.8. PPC method of seedling preparotion. 



Ir , 

Fig.9. IRRI TR4-6 Row Rice Transplanter. 



\-Picker lever 

\-Stopper 

Fig.10. Inertia control picking mechanism. 



Fig.11. Planting when the remaining rows is less than 6.
 



1.0-1.5 cm 

-1 -,21 day old 

,.,. *+li~lsee.dlings
 

10 t100cm to 30Ocml l0O00cm0 

1.0-1.5cm depth of cut 

.O O1_4-5cm 

Fig.12. Modified wet-bed method of seedling preparation. 



LSeedling mat 

Special knife 

Fig.,13. m, ee 

Figj.13."kaplap" method of seedlingj preparation, 



Seedling transport 

Fig. 14. Transporting seedlings in Bicol Region. 



I 4,,, T Ric Tn p 

Fig. 15. IRRI TR5 8-Row Rice Transplanter. 



Cost/ha. 
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1600h 
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1000-
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800 - Machine cost =P 3500 
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Manual at daily wage -P25.00 
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0 - I1.. 1 I1 1 1 

1 2 3 4 5 6 7 8 9 10 
Area planted ( ha ) 

Fig. 16. 	 Comparative average costs for manual and mechanical methods of 
transplanting. 



APPENDIX A
 

IRRI TRANSPLANTER OPERATOR TRAINING COURSE
 
Libmanan, Camarines Sur
 

1st day
 

0800 - 0815 Welcome Address
 

0815 - 0845 Opening Remarks
 

0845 - 0915 Brief description of progress of the MA-!FLI Program
 
0915 - 1000 introduction of the Board of Directors, trainees
 

trainors, and manufacturers
 
1000 - 1015 Coffee break 
1015 - 1100 Development of mechanical transplanter in !RR1 
1100 - 1200 Economic consideration in the use of mechIarical 

transplanter
 
1200 - 1300 Lunch and short program
 
1300 - 1330 Brief description of the training program
 

1330 - 1400 Seedlings for mechanical transplanter
 
2500 - 1515 Coffee break
 
2515 - 1545 Transplanter con5truction and operation
 
1545 - 1700 Sequence of movements in mechanical transvLanter
 

operation
 

2nd da,
 

0800 - 1000 Field practice -- seedbed preparation anc sowing 

1000 - 1015 Coffee break 
1015 - 1100 Seedling mat cutting and transport 
1100 - 1200 Transplanter field operation without seedlings 
1200 - 1300 Lunch 

130C - 1620 Transplanter field operation with seedlings 
(three-20 min. intermittent operation Der traInee)
 

3rd dav
 

0800 - 1000 Seedbed preparation and sowing
 
(0 meter wide x 20 meter long seedbed/trainee)
 

1000 - 1015 Coffee break
 

1015 - 120C. Seedling mat cutting and transport
 
1200 - 1300 Lunch
 
1300 - 163C Transplanter field operation
 

(two - 1/2 hour intermittent operation/trainee)
 

4th day
 

0745 - 1700 Transplanter field operation
 
(two - I hour intermittent operation/trainee)
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Break-even point analysis for the 6-row transplanter
 

I. BASIC INFORMATION
 

A. 	Machine use
 

Machine cost 


Machine life 


Repairs and maintenance 


Interest on investment 


Salvage value 


Machine capacity 


Labor requirement 


Operator's wage 


Food provided to operators 


B. 	 Manual method:
 

Labor 


Food provided to workers 


(P6.25/worker/day x 16 workers-days/ha)
 

Total cost 


APPENDIX B
 

P2500
 

3 years
 

5% of machine cost
 

25%
 

nil
 

0.33 	ha/day
 

two men alternating
 

P25/day
 

P9.60/person/day
 

P400/ha
 

P100/ha
 

P500/ha
 

Note: Current exchange rate is approximately 18 pesos per US dollar.
 

/ 



II. COST ITEMS
 

Annual fixed costs
 

Depreciation - Initial cost - salvage value
 

Machine life
 

P833.3
P2500 - 0 

3
 

Repairs and
 

maintenance - Machine cost x 0.05 
 P125.00
 

Interest on Machine + salvage
 

investment cost value x (interest rate)
 

2
 

P2500 + 0 x (0.25) P312.50
 

2
 

Total fixed costs P1270.83
 

Variable costs
 

Labor - P25/person/day x 3 days P150.00
 

x 2 persons
 

Food P9.60/person/day x 3 days P 57.60
 

provision x 2 persons
 

Total variable costs - P207.60
 

III. BREAK-EVEN POINT:
 

Annual fixed cost
 

Variable cost for - Variable cosL for
 

manual method machine use
 

P1270.83
 

P500.00 - P207.60
 

4.40 ha/year
 

http:P1270.83
http:P1270.83
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R.E St~ickne), G.C. Salazar, H.T.. Manaligod, 
F.S. Juare4, B Duff and C.W Bockhop~" 

d . Tl. Iternationa Rice Research Institute 

and 

C.P. Fernandez 
Bueau of Planlt Industry, Ministry 'of Agriculture 

A~~" In the developing countries ofSouth andSoutheast Asia, nearly
4
 

>;..all paddy fields of small4.farmers are'reaped 'manual'ly by goups of,
 

~ ~laborers using,'knives or4.sickles. (51, 151 ,18).: Reaping '(cutting only*
 
or thrshin&) reurs~ ihlbr input,(1O-16 labor days
~ ~ 


perhecare an,,beIcause, it 'isthe mst,'strenuous 'activitEy, of. rice
 
of ten~
pouto,the'laborcwage ,rtei cash or'in kind).i 


osqety
substntialy,:hiherthan forother :activitie's..' epn
 

aorexesecin riepIrdcto.Mroe in areasrhaving labor%
isa 

sotageu4,duringthe peak harvst period, reaping is ofe eaydps 

This problem istheoptmumdat, rducnggrain yield andquality (6). 


'j part icularly serious in areas,whr t pyhoons hamper liarvest.
 

SHistory indicates thtepn 6hanges'fromla~rnanual operation to
 

metht
chiz!e -operation when:'the'cost',of labor incr~e es.to the point. 
this change, ,thtacin use is:mr ecnmcl().,,aa'xmlf 


andsimilarltrends are occujrring in'Malaysia, Taiwan, and Korea., On'-the
 
-4other hand, m nria repr sd'i iddle and'high-income countries~~ . 

~are too costly to be economica~ljviable in develo'ping'countries having.', 
2.>low incomellevels. ,Furthrmit ths repr-eealypoe'ob too * 

large foruinal.farms, too heavy~for water-logged~fieldsu, insufficiently( 
- , 

durable for intenesive ue)diffilto aintain, and costly to repair.
 

Numeroui efforts to developa simple, low-cost reape appropriate~r

A 


Sf or suiall! farms, in developing countrieslihave not beenparticul'arly
 
n 'the Pe piels Republic of
sucesfl H e er reapeI veo.ped 

9) mayprove Lo-be a breakthrough, and~'it hasreetyen
~China ('1~,' 
to adapt it to differentmodfiEed-by severlAinstitutions (100 12,' 17) 


has worked with,
The Internat1ial Rice Research, institute (IRROI 


the chin~ raper, nd this per suirnrarizeo our experiences in
 

adapting and promoting ,thereper int6hPhlppns Wdescribe the
 

collaboration of the'.Ciinese Academy ofAgricultural Mechanization-i ~-~~~-
Scene ad RI omodify th rgnlCies eprdsg(AAS 


so it better suCits agri'cultural an nu~il~odtoso d'eveloping"' 
Aia. This -collaboration represents acountries in.South and Southeast 

uniue f hepotential benefit# of techoogy Irnsfer and~';VA
i u trtin
1 and inentoa oranzaioscIooperationbewnotin 
We_ then ,bief ly summaiethe promtion of the CAAMS-IRI raapat 

i.he-Ph ipp esb th'Minist' Agiutrp .nd Fod AFan 
Thiis ta ec borto iLncludes th6''dret inovmeto 

ooa a -efat iv 'c ~<:"-llga 
o'cad~jna--i4-,r4.-* 



U & 

.e~thev lua'ex ensi n,, erfor~a co n dy impeact o h e p r i ~ 

Finaly, l he es n Lo fro
e pu gdv te o learne this 

other dvelopin Z"countres. 


Dervelopen of th velialcneorr1 n e in Chnabeaninth
te movieg.luegs~o the omneyor 6el't.,
 

,n aliustrate
thelate
 

expeiene,-i:c iiinj 4
7> *'*... ' : , -u'get-cn fui! 'i~lilK!i ii iA il,,! ipp/ines an,,-=' .for . 

Deeope t 
 .neorbl
grond Th op th b.resr
 

V-bltan drie ydrect conatw h
sarwhees~re (rttd 


'~:.3'AV ~ siealy 1960sr(1, 9)w h wadvantges.3ole s eesignan eoijasri the.. 
2.A onveyorcnit f w fla belt wit
transpoFin-ll lere ally lugssu itathwepul top I acoss theareapero lforhe sis 

heredevelopi n reease d"to 'all inoar i onth 

illtae d nfhaandufr~wu ~ hatredaln useda beginnoing$i teansote 

Dui..v...s. t lco 1970s .etc in-,n..... China. nhe 
uni Luggs R hdta wheee meerwdeuitmtceVtelt T ctorsanr 1. 


ad tar.~h'l~lohls1re.cnetoa h 3 rp~uig'" 


wrkdwih rnicers 


fabiceia hozoaIoolir materialscnv cor deins (arings, wegt,
 

eniner RR, inte.:Philpp e todvelopa
 

3< nd.33 tar.wheel~ar .2~~~ roae)b die talt
ao t
 

ablp on small tohe.
 
to coneriliTheinesg' elminated. the
Philrpwee ctors

3 ~~~ teovvro~.impoive ~ ~ ~ ~ 4! knf~vnion 
luggedvN-belt~.s~a mad, takde-off, deiewere dur'the Powr aondeth and 

3 
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EXTEN4SION OF THE CAAMS-IRRI REAPER,IN THE? PHILIPPINES:
 

HAF-IRRI program 

I4F-RR 	 nc~aor~oto develop and xtnd
1981 

'agricutilural equipment appropriate for rsmall farms arid produced by local,
 
industry, in the Philippines (14).
 

~Over 2004 manufacturers have become cooperators~i thAF-IRRI A 
Program by sinn mmrnu of, agreem~ent. Thlese cooperators,~ 
located~throughout~ the Phiipns(seFgr ) range from smafll ~ 
blacksmith andi metalcrafi shops to l~arg-scale industries .. Special 
atteno i given to manufactrr loae narclua areas, 
thereby ensuring availability~ of parts 'and~service, while also creating
ruralemploymentan stmltn innovations and adaptations to loca I , 

codiios ndfame heMA-IRIPrgram provides thempefrece. 
wit-giculturalequpmn drfesihoete wihtann anid 
technical assistance. Intrtecoeaosagree to provide annual 
~production statistics anid to sellunits only after testi1ng andl 
~authorization by MFIRI 

Th A-RI rga rganized wokhp~o amragricultural.
tehicas an, enie to help identify priorities forusmall 
farm equipment ini th hlpie (1l)- Identified as-a hihpriority 

. wag a mechanical rapesuitable for smallrce farms in areas having .J 

labor shrae t avs time. Consequently, the i4AF-IRRI Program
 
began promot ing the-CAAMS-IRRI reprto coeaigmnfcuesi

1%~ snovc foe~~
982.A The 1.0 mn reaper was the 1.6 m model~~as 

cost and bettcer maneuverability ,in small fields. A copy of th~e
 

4promotional leaflet forthe 1.0_ m reaperis icluded'in Annex A, and it
 
provides the' tectrnical-specifications.' Because of its light weiJght sand
 
low coot,, this' reaper 5could minimize [problems5 encountered previouslyr
,WiLh 	'imported reper which Phlpierice farmers:'did not accep. We ' 

expectedhis reapr e mahn'Imiported'~. ~ 55~ 

Sfrom Japan.,5 

Selection of target areas
 

The5 first task was to1 ident~ify Philippine areas wkier~e the,-reaper
 
mightbeapp~rprate; i~e., areas where labor shortages5 'lead to , '
 

sign~ficant delays 5of harvesting. Minidan~ao and the5 
 5<'yan155:ley
 

'(ricialy sael)yere ueiected as~ the priority areas for5 reaper
 
extenion. The MAP-IRRI -Programi.dacided to not. promote,,the5 reaper In
 
labor-surplus aas 'e* io'n Ceta- o en' oghsm
 
farmers in he ea scomplain of' labor sh, r tagas'du ring peak harvest
 

Field dGoonstation/evaluationstrialu . "5s 

The secofldst wan tocnuc il demonstrations~ and
 
ec a~in'ofilie mao icie-producing.areas.of Mindan~ao 51
Ug 	 reaper in the 

i'' 3 	 tickney, at al 
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adteCayn _Vaey The MAF-IRRI. Regional Project Engin er. located: 
inthese areas are regular employees,of' eMrgoa fie 
adexperimental stations,: and devote prt'of th'eir~time to7 the-MAF-IRRI T 

Program., They'were vital to the coordi.nation.'of' these demonstrations, 
partiularly-:in inuring thati ttendees included'outstanding 
farmers, leaders of cooperatives, local manufacturers, arclua 

4extension technicians, adrural bank~officials., 

4 The major result~s of~these-demonstrations were: ~ 

S.~ During ealutionssin el meitl after te field 
demonstrations, mos famr t~dta h eaper would b 
~appropriate and benefici.al~in theiri areas; 

S2.- Observing the enthusiasm of farmers for the reaper, many~~
 
manufacturer~s became interested in~fabricating it;~<
 

3. he AFactRRe ers-became ,better acquainted with the -­

mabrnging techtil't'ara thereby.,recruiting new cooperators an 
bringirng tehia assistance, to those interested in fabricating theu~ 

An intenuiv~e test of the performance and durability of th eae
 
and hadtaco was carried,,out in;,Mindanao~on a.3170-ha farm whr rc
 
is grown continufouslyduring ,the-year.# Reapers could -be used reglly~
 
onu o25h per day,,6 days per week; throughout 'the year. The Ls 

~~ 4results served as the basis for modifying the reaper and-1hand tractor to~4~ 
W, 3- improve operation and durability. 

~ Training courses -- 3.-~ 

A~tw-dy ntnsv trainin& course on fabricating the reaper and~ 
hadtractor was given twice during 1982 in Mnlfor cooperang~ 

--- manufacturers and MAF-IRRI engineers. 'The course was dusigne~d to help~ 
tranesudestadia)the 'blueprints for~the reaper and hand----­t 


trctr b) the main steps of farication and assembly; c) op~eration,---­
maintenane and repair; an~d d$ the economics of fabrication and reaper--­

- ~- All 68 cooperators in the MAF-IRRIProgram weeivtdoatn 
--- the first core(eray18) Twenty.four (35%) atter~ded. Ten ~j .I. 

attndees hd ccefiiilly ~abricated atlatoerepradhn 
trcoryth~e aond o hfrst ~ure (May 183).oo 

the seon cors (Agust 1982) of10coeratorsa, the 86­
~who ha nota ended< th fis-orewr nie.Nnte 2% 

atene, nd suessfully fabriated at last one- unit~ by survey 
timenaa Elvncoeaoswoddntatnd ~ eitherfitraning course have/ 
algo Iabiae at least, one reaper and hadtatr 

Mayatedeaswr~e~from small-scale fim luocated~t Mindanao and 
other,aresa r~r om Mna , t~he tra ig~site. Te attede paif 

4- sticknyo a al 
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their transportation and lodging expenses, while the MAF-IRRI Program
 

provided them with blueprints and instruction materials.
 

Technical assistance and prototype testing
 

MAF-IRRI engineers periodically visit cooperating manufacturers
 

to provide technical assistance in fabricating the reaper or other
 

equipment promoted by the Program (e.g., threshers and pumps). If an
 
engineer cannot provide the requested assistance, he contacts the
 

MAF-IRRI central office for information or for help from an engineer
 

familiar with the problem.
 

The 	most common forms of technical assistance given are:
 

I. 	To help manufacturers understand the blueprints and to locate
 

suppliers of special components (e.g., reaper blades).
 

2. 	 To loan equipment (e.g., reaper) to manufacturers who have
 

difficulty reading blueprints.
 

3. 	 To perform the prototype test of the first unit fabricated by a
 

manufacturer. This test determines if the unit has been fabricated
 

and assembled correctly and if it functions properly in the field.
 

It is also an opportunity to advise manufacturers on critical
 

adjustments and operating procedures. After passing the prototype
 

test, the manufacturer is authorized by the Program to proceed with
 

production.
 

4. 	 To assist manufacturers with field demonstrations for farmers (often
 
at meetings of farmer organizations) and, in a few instances, with
 

applications for loans.
 

5. 	To maintain two-way communication with manufacturers on both
 

problems and improvements in design, fabrication, or operation of
 

equipment promoted by the Prog am.
 

TECHNICAL AND SOCIOECONOMIC EVALUATIONS OF THE CAAMS-IRRI REAPER
 

Reaper production statistics
 

Table I provides the number of CAAMS-IRRI reapers produced by 

MAF-IRRI cooperating manufacturers 1982-1984. Production rose sharply 

in early 1983, but fell off during the second half of 1983 because of 

decreasing sales. Reasons for the disappointing sales are discussed in 

the following sections. 

- 5 -	 stickney, et al 



98 survey 	 -,.--4' 

cooperating manufacturers tosa) evaluate.4the impact of4 extension;. ,-"­-
Sefforts",b), detect problems encountered by manufacturers and 12'1 "4,­
owesoeaos ani)dtriewa cin shoulcibe taken "to 
.ovroe hs problems. 'The main conclusions (7) are.> '' 	 ,.. 

.1 	 Reaper intro'duction t~o manufacturers was rai wit 27firm 
AV-	 -,.4-succ essfully fabri 4cating at least one unit within the first 15 < 

2. 	Fb iato of the reaper and hapci.tractor is sufficiently simple-'to.­
bedn ysalmnfcuigt_ rshvn iie capital, -. 

pesneand equipment (Table 2). , 

-3. 	Many firms were willing to devote their own money and time to attend
 
the reapertann-ore including small 4firmsin agrclua .- '
 

areas fa'rifrom Manila.­

4. 	Although the training course heipped introduce,the reaper to firms,

)it was not indispensab~le in 'all cases',because 4.1%of the initial 

­

-

reaper manufacturers did not..attend the course.flowever, many 'Of 
these untrainedreaper manufacturers have'purchased reaper. to copy 
or hired experienced reaper fabricators' (Table 3). 

~ 5. 	Since the majority of the:.reaper manufcueswr unable to 

fabricate a machine from engineerirng wrwns'lee
hepog
 
loaned reapers.to .them dtong~~ e the-po.ra
 

6. Mnufcturrs~denifie of eape deign fabicaion
asect he 


macineMafc ofur peforanetso 	 ~oven 	 and drapltr or whih,ayicause, 


and~~~~~ imrad(abnd''Seea~~~ onulwiin 	 opertio saee 


(h 	taeoyerf hatand~ aboimroiplaement). Fernandezr al (7)
 
reomene that a seon suvyb odce n94t bandt
 

4.o4n4 td maJJbuer and,4 	 ftecase bsIcuig andh earied 

ecniiondtnmachineion wh
imat 	 foarmr on rehersithoe wh hir
 

repes aidi~ rhosen lbreor wh andi disracidiy 	 cus~fn 	 oreapersu.a 


problems hirewithney 	 61~~ke~ 

http:the-po.ra
http:reapers.to


1984 Surveys - - . I 

IRRI economi.sts aind engineers collaborate'd in 1984 ko studythe 
status and potentiai impa"'t of the reap'er-in tePiipines(13 16 
The first step was to visit~ reaper mni acturers and~e~r. hs~ 
verified thtslso AM7RIra shddcie akdly in late 
1i983 and throuht 194 T'e.p-iipal reasons givenfo th eln 

in sales 1 )wee 

1. Technical Problems. The major technical problem wa'a 
cutter' knives of tenf become dl.4trreaping only 5-.20 ha. This wash 
especially serious because~kie r costly imported zitems anid arie 
difficult' to~sharpen or replace without the help of an exporienced 

wmechaic. Main causes of ~dullin8 are: a) insuifficient rigidity of the '> 
cutting miechanism due to devi.ations from" the specified materials or -~~-q 

'-dimeninsl' ;b)~improper assembly and 'adjustrnent~o the ctiter, ~ 
prdcn falyknife alignment and cl'earance; and~c),failure of reaper 

owes~to check-and adjust knife clearances atapprooriate intervals. 
~"' of the'~remedies,,undertaken by KAF-,IRRI, the most difficult task will be -

' to'ictrain tanufacturers, repair shops, and'-owners to adjust aincf haripen­
~the knives at appropriate _intervals. Other technical problems are 
veasier1 to correct, such as improving th~e useful' life of 'the tarwheels, -

pitmn arm, flat')conve or belts, and V.-belt (13).'- " > 

' 

-

271,~'. 

-

2. Performanc~e !IImitations. The reaper is not acceptable in, 
fields wich cannot be irained before harvestingbecause 4the 'cut ,crop 

~, will be laid in the water'and the grain~~ill beco4ne' ee4 thereby­

inrasn te difcly ofthreshing4'anddryeing and, consequently, 
reducing graA~i quality. ,Thereapers performaiice is also unacceptable 

pY--r in fields having excessive weeds or deep, soft mud.,~ 
-' 

~ 

'A4" 

3. Socidconomic Problems. Since many farm laborers earn a 
substantial part of~ their total'annual incoe from maniual re'aping, some -

farmers and manufacturers decided against usi~ng mechanical 'ropers-1wicW 
displace laboro Wea were'told of laorr prtsigaant0 ,-a 

eith~er by threatening- to, boycott the'farm (lees, reuet rvd labor' 
A'-.for transpantg,'weeding*' and~other farm operations) or by" sabotaging, ' 

th ~raer(eog. putn,'e bars in the rice field to'damage the 
' cutter). ' -C-

We did not survey owners of CAAMSIRZreapers because they were ~ 
spr"eaid ovra-wide'area awid'the reapershanot been'used to a ' 

significanit degree as most owners weare part-time farmars with above <~ 

avraeinoms We Were unable to find reapeor owners who were using1 '"'"" 

theirmaciesintenhively on'acontrAct-hira basii as is common with Y'' 

' 

' 

'4 

'' 

'The 

reape 
bast alter~nativje w~as to 'survey ownerg 'of thei Kubot~a AR120­

whc aemost coveiently concentrated inthea proinco 

er~~ & prokny at al ,-'~~y 

'4"'" '- 4 



Bataan 16). The, AR 120 'reaper is based ondthe CAAMS-IRRI design but has 
a 1.2-meter cutting width and involves a much higher level of­
technology, such as lightweighmaterials and cAiecast componentsa' 
transmnission with~ forward and reverse4 gears, and a~ drive'siaft with a 
clutch for transmnitting power fromn the engine to the 1reaper, assembly.> j . 

The AR120 is desigedony~Jfo epn n ant eue o lwn or. ' 

other 'operationis. ,, 	 *--

Baaa ha eaue favoing~reaper acceptance:4 a)' farmn labor 
ismoe cacethan 'inmost Philippine areas becauseT of employment'­

oppo tuntie at~the Bataauinhdustrialt ~~6xi,(exot processing zone),

the nearoy.4uS Navy base, and construction projects such asi the country's
 

2 ~ 	 first~ nuclear, power plant; b) mnany 9ata ~okers have overseas, ~ ~
 
employnnd se~their savings to finance, businesses in Bataan, (such7

Sas purchasing,,.eapers to be hired~out on,.a contract basis; c)~ since
 
much of therice area in.Ba~aan j5 irrigated, farmers wish~to reduce, the
 
tme reurdfr avsig-sothat th&e-next crop miay be planted with
 

minimum delay;.and d). the Kubota dealer-in Bataan is highly respected
 
by farmers, and he initially offered the.-reaper onia trial basis,
 

~ prviding,reliable service~parts, and repair. 
~rDuring 1982-84 the dealer sold more than 100-AR120,reapers. The 

1984 survey (16) included 15 owners of AR120 reapers, 41,,fars "Who, 
-j::~< h4ave~hiredthes farr labor rather than(reapers, 37 mna Itohie 

maechanical reapers, and ,58 laborers 4who earn part'of their income 1oy, 
manual reaping. > K j-, -

Results show ownersau'sedtheir reapers on an average of 45 ,ha per
~j':year, width only 6% of. total-useon their own farms. -Ther.ifore, reaper....

weeprimarily used (94%X) to earn income from contract'.hiring to reap'. > 
paddy 	ofother':farmers. R~eaper owners usually charged farmers an
 
,avera~ge of Us$22 per hectare (P309/ha, conv-erted at P14/dol.ar, the,<
 
e)xchaflgerate~Ln ,late 1.983.and early 1?984,ithth ow7<~rvii
 
the~ iachine, fuel$,operatoro andhelpers. Thi fh.wsesighlyowern< 
 4 

1
>~ ( 1 2%) thu~havrag.cost of~manual reaping.' 

Te mai resossurveyed4 farmers preferred the mnechanical reaper

ovrmanual-.labor are th ifclyi hiring labor and the speedI of 

the reaper (Table 5)#;~ ~ 
Mos reaerowr weevr aife with the AR120, and4 a few 

pucae tw ortreuio Their muain~ complalint was, thaL4 the reaper
 
bldsbcm ulesl n hadt b sarpred orreplaced. Kub(ot~a
 

p'set) 

1' 49 hectarieu 'of 4use. ~,I
 

(US16 peri~ were purcihaved~by. 82%,of the 4owners after an aver-age of
 

As,inTbe6,onrshow found the reaper's performan~ce i-­
unsais factory when fieds1had deepmud~orwr mlfloeweyo 

denelyseeedor hencros wre odgd r tWt, tInsevere lodging, n 
flodin,depmud, the mechanical repe --- 1r 	 cannot be ued and farmers 


mutresow tbt mninnl romping. I44 " 4%~ 

'Tesuvye wners preferred thoA120 1to the dAM-IR reaper : 
bcas itWaesir to operateand to tr~anport ,provides more space. 

81 	 stickney at it I 
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te en windrows,.'and As ~ore reliable d e"to highir u y,an dA 
_xe~nt ro' s~~~p r~': prce of 1service fi theeb Kubota delr Th the AR120~~~~ 

su stan ally,higher an that' of the, locally 
a'r o uc 

ereaper -roce s $2,400
versus 1USS1,400,'in mid-1983 (10 pesos/dollar)-'and its replacement par-ts ' 
aremore expensivYe., However, owners felt tis ihee' wsmreta 
offsetb:' -esuperioroperation and durability of the ARI20. KThe pice 
:ifference would have been eve grete if exchnge raes and tariff 

''' 

struchadnobeen go favorale forimpore.equipmenturing this ­

period., This Iillustrates.howgovernment policies can discourage local 
produc n bysubsidizing imports (4). ;Fortunately, the Philippine 
SGovernm has receny 

4
,In~late 1982 'and'early, 1983, ownerfoun~d,the'reaper "to be a
'highly profitable investments somn orma ingyrp earnings 
pay t"ves~ie~In1s'ha'one~~year....4' However, ­<were~ sufficient to ff, inve nt ,,in!less th i .... 


'he4
t--" situation has since 'changedmarkedly.with devaluationof-ithe 3 

4crrency,,,(from 8'5O p in 1982 to 18.50 pesos per dollar
 
August 1985), irestrictions on importations, and sharp increa'ses' in 
 " 

rest _
 rates to 40% or more. 
Ecornomiclanalysis -indicates th R2 i o poial 

investment under present conditions 06). iTotovd aprofitalfe ' 

llusrato pint, computedhebrakvecurve for a. 
4frange',of valies.for2 interest'rates'and -initial' costs of ihe-irapei. (Fig.
~4) '4 The computation is based' on the 'following assumpti.ons:-i'he' 4 

~44contract rate is P400/ha-fo- 'either mechani'cal' r manual reapng'; for
 
e~ichanical reapin~g, 25%of the~con~rat ra' ande
£abo 'PS0/nito 
ful n 
oil; a~nnual' costs .for.'taxes,' inuiian&,repir anid mnaintenianice --­

are estimated to be'7% of the initial-cost of,the reaper; 'tbhei~riarpra
V, us"~~'I~hedon 45 ha/ year Tiaid has 'an estimated life' of 5 years. Au seen in'
 
-' Fig. 4,the AR120e reaper was-profitable (i.e., well below the breakeve
cu r e+yl•t '
l 9 82 f e a r l y 1983 -'+ + + +++++ +
 

cuv)in aei,2erl48 when interestirates were.20-30%at d the
+,tnenor,ncread ''4teM0'rce a+t-----+
average price for- the reaper was approxiaey 1,0, ,-n 1985,
m is 

i'
~4-,nterestrateshave"increased t 0 rmr n hR2 rc~sa
 
'least P29,0, therebycausi ng the reajrroto be unprofitable, an
 
idcated iFi.4. This
"'+ The devaluation and'A ' 'houldARi-',120 'sales. '4ouul'tfiisimportconsistenitrestrictinsho+cf:osaewith' shar'ply'Afalling 

' ­ of "locally-producedCASI~ ear,4but theo~eoffectohave been4 
overpowered byhigh interest rates, inflationi, and~ow wages 'for labor 
used for man1ual reaping 

3 

'4incelabor 
 'displacement was a prinicpal consdlo tionin the
 
'survey fTe~etal (16), ti'4r,a'sked to t'e'amount of
fame' stae a 

lao euie o manual and mnechanical reaping* The average values
 

Smnland 2 days/hafo mechaical
 
inhdicating a 1eior~displacemnt' ofAS,days/ha. This indirect-astimate 
 4 

'j '~ 

""~is 
 suiatal iget es' 1O"lab'or days/ha) than diec t'~ 
mesrmnsotind'na ale study ,in'Mindanao,<8) . Howvever,. in 

" 

'la or di i ns 
Th'Bat'aan~survey o3'f farm laborer#u indicates -3 that maulrepn


"Povde An avrg of22 o 


bot~ c se pla em nt u icient "to "markedly red uce 'c 

otal annual 3household inc~ome, and this­.
9' ti I .e 3a4t 

!'4 
 . .. 4 -,'" '... 



At 

income component has 4ecl ine~d by.47% since the introdu iton o6f the ' 2 
, mechanical reaper 'in1982. Their avera e household ,income is'. ~ ~ ' 

US$70/yarP10600the), ith29%of the'sample fallingbeo
US$360/year. They earnIan average of7%o hi4ttlicmeb 

A'~2 

woknga hrdlaborers on rice fam. Sit-nn pecn r 
landless, 'while the, remaiinder have small' farms (average ,size of 0.9 ha).~
O0nly 14 fteelaborers wokmr ha 0 asper yea,indcatng 

susata nermployment. In 6% of the surveye lbrrhueholds,~
Gome alternative employment helped comp~ensate for the~dcline; in mnal 
'reapigopotniies's4wvr ny 40% eoted sfficient new icome 
tconeblnethe lodjinincone from -reaping.'-Reaper,impact has~~i 

beeV''n mros seVrefortelwricm hoshod 1.-.! belowa 

4 

* ~ US$360/year)' who are less capable of findin8 ~equivalent-income 
4p44a+4opportunities.e,, 

FW" 
'' 

A'detailed study, of one community of farm workers In Bataan,
indicates that the number of seasonal migratory laborer~o from oth~er 
provinces has declined markedly since the int1roduction of~the ARI2O1 
reaper and that-community membears tend tomirt.ealytohraes 

~2i"<<~(rurualor u~rbani) to find employm~n~opotiiaes (3).yt ohr ra 

SUKMARY~AND CONCLUSIONS 4 

' 	in Thesei experiences of thet CAAMS-IRKI and Xubota AR120 reapers, In
the Philippines show how technical and socioeconomic factors combiet
 

wsardicallne
'4pe 
 technology compared' with the' labor-intensive'
 
aaman~ual.reaping. 
 Althouh'history genernlly indicates that extreme. 
changes ofthis nature~are at'best, slowly accepted, we initially 2Q 
exece that.'the CAAMS-IRRIrer "mgtprove to be exception 

'. 

an ' ' 1
becasV-a ~ ro r mxtraordinarily enthuuiastic about the reaper."14 

ALfeddmntain;()mnfcueswere eager-to attend the
trainn courses$ and many were able to fabricate Uitsshortly'" 
'4
 

~,~'-4~jathere'after; (c:rlmnr econoflmiea'znalysesin4'crItidwIha Lhe 

CC 	 miaehine was.highlyprofitable in areav where there 'are labor 'shortages4at of~ahiintensive field tesL on~ia ~ :aharvest tims ,(d).results 
~ ~oid~~io~isy-crppei frm n Kndanao indicated that: the ea'er' 
pej~rformance and duraility were Patisfaetory, athough'themiachia 

' 

requiedaeful maintnancei and-raj~air. However$ after a brief period
of acourangsa1,s durnp8 laLe 1982 andeal193frmrcepne

fal off due to a combination of eafyactorsirra~~t~ce " 
4' 	 *_itii. 
 4 4 "-"-'r reonz that:Mechanical reapers ~ 

are ntot:,a a.roati2,'or dapandAbleas maniual reaping, The reaper cannot a'-A---."
 
be 	iaed'in
1fleilds hiI~lociSed crps, ecasnive Water, rtud, 
 a,-<.>4.,,
 

frequently present In t ho-rn arnam,4 The raea .ttuti.ity is 
 4~~42
 

brkndrv ecaim wbhchoccur without warnng' and result in 

kq10uad~d~ 	 clIaickn~Ae aL M
 



j~ '~harvesting delays while repairs are being made. Philippine rice farmers'
 
~~	gene lyhave small farms,~ limited savings,,and uncertain agroclimatic ;'
conditions; they cannot risk~ 'dopting iadically new technoloy with 

, 

S limited utility and depe tability unless there are overpower ng economic
 
benefits.
 

2. Undesirable labor effects.~ Although most farmers express
complaints about the cost, scarcity, and inconvenience of~hiring 
laborers for mnnual reaping, many decided against adopting the 
mechanical reaper because of, their moral concern for displ'aced laborers .. . 

or their-~fear of iorceful reactions, by laborers,.suich as sabotage 'or 
boycotts. At present, this concern is a real issue in the1 Philippines 

.becatise of the economicrecession, underemployment, and
'.,rising 


'increasing reprisals by armed groups of dissidents. 

3. U f v r b e e o o i o di i n . A t o g r l m 
 n r
 

aalyses i191suggested that the reaper would be econmically viable
 

ithe Philippines (10), conditions changed markedly during. 1981-85 due 
to inflation, devaluation, rising interest rates, and a decline in the 
real cost of labor. Considering these changes, To et al (16) conicluded. 
that the reaper is no longer a profitable -investment in most Philippine :. ;. 

areas. 

Although our engineers and cooperating manufacturers can devise
 
imprvemnts o rducethetecnicanl incrleselmtn h epr ed
 

njot expect that this will sinfcnlyices its acceptability under
 
present Philippine socioeconomic conditions. A few areas like Bataan
 
m......aybe exceptions. Because of widespread underemployment in the
 

t country, the Philippine government should further its recent efforts to 
avoid policies (e.g., Import and credit subsidies; overvaluation of
 
*local currency) which subsidize machinery at the expense of labor (4)..

This study illustrates how strongly the acceptance of technology

*depends upon socioeconomic conditions, Initially during the development
 
of the reaper, some persons were concerned that the machine's
 

.....performance was so extraordinary that acceptance would be rapid and
 
widespread, thereby causing serious unemployment of landless laborers.
 

..... that so extraordinary that it will be
We now see the reaper is not 

widely accepted In areas where fArm labor in cheap (roughly US$1.50/day)
 

....... On the other hand, we believe that the CAAt4S-!RRT
nd underemployed. 

reaper'will gain increasing acceptance In the Philippines when the.
 
economy recovers and labor Costs begin to rise. ,This .trend has been
 
consistent throughout the hitrofarclul ehnzin-2)
 

rR1adRA aedisseminated information on the CAAMIB-IRRI
 
reaper to developing countries, in some cases with prototypes for 
e'jvaluation under local. cnitions., Alhuhtaraprho tbo 
suignifcnl accepted in areas of small riCe farms, it has had ~ . 

-subsantial 
 sales in several wheat areas of Pakistan and India (Pu~njab),
The CAa o of'PakIstan, described Inthe following paper by Autt and 

' I ­ stic1kney, et al
 



Rahman, illustrates the importance of adapting the basic design to The
 
particular needs and conditions of the area. In China, the reaper has
 
also been more readily accepted for wheat than for rice (1, 9). Rice
 
areas present a more difficult challenge to 
the reaper because fields
 
are smaller, more subject to flooding, and the crop is more apt to be
 
lodged.
 

- 12 - HLIckney, eL nl
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Table 1. Production of CAAMS-IRRI reapers in 
the Philippines:
 
1982-1984.
 

Number of Number of
 
Year reapers produced reaper manufacturers
 

1982 
 68 
 18
 

1983 
 363 
 27
 

1984 
 40 
 12
 

a 
Based on annjal surveys of cooperating manfacturers 
of the MAF-IRRI Industrial Extension Program for Small
 
Farm Equipment.
 



Table 2. Classification of cooperating firms according to assets, labor, reaper training, and
 
a 

reaper manufacturing , data expressed as percentages.
 

All Trained b Reaper Manufacturersb
 

Range cooperators cooperators
 
(124) 	 (30) Trained Untrained
 

(16)c (11) c
 

CAPITAL ASSETSd
 

< $10,000 44 40 31 45 
$10,001 to $100,000 44 37 38 27 
$100,001 to $400,000 10 13 25 9 

> $40,000 2 10 6 18 

LABOR
 

(Number of employees)
 

< 5 29 20 31 36
 
6 to 15 45 53 31 18
 

16 to 50 21 13 19 36
 
> 50 	 6 13 19 
 9
 

a Data as of March 1, 1983.
 

b "Trained" cooperators are those who attended the reaper training course.
 

"Untrained" reaper manufacturers are those who have fabricated at least
 
one reaper without attending the training course.
 

c Number of firms in sample.
 

d Approximate conversion rate: Pl0 per I5S dollar tn early 1983.
 



c 

Table 3. 	 Principal methods used by reaper manufacturers in
 
fabricating their first prototype units.a
 

Number of
 
Methods manufacturers Percentage
 

Followed blueprints
 
provided by MAF-IRRI 11 41
 

Utilized reaper loaned by
 
MAF-IRRI c8 
 30
 

Utilized reaper purchased
 
by firmc 6 
 22
 

Hired services of experienced
 
reaper fabricator 2 7
 

Total 
 27 	 100
 

a Data of Fernandez, Manaligod, and Stickney, 1984.
 

b
 MAF-IRRI loaned reapers only to manufacturers in the
 
target areas: Mindanao and Cagayan Valley.
 

These reaper manufacturers also utilized blueprints
 

provided by MAF-IRRI.
 



Table 4. Manufacturers' suggesti*ons on 
improvements of the CAAMS-IRRI
 
a
 

reaper.
 

Suggest ions Frequencyb
 

Increase width of cutter bar to 
25 mm. (I inch) 7
 

Provide clutch to disengage reaper from hand 
 5
 
tractor PTO
 

Modify reaper skid to reduce bumping and 4
 
facilitate turning
 

Improve maneuverability of machine 3
 

Change hand tractor clutLh lever to motorcycle 3 
type
 

Increase diameter of vertical shaft of reaper 
 3
 

Modify transmission or 
pulley ratios to reduce 
 2
 
forward speed of machine
 

Eliminate need for twisted V-belt 
between 
 2
 
PTO arid reaper
 

Reduce problem of straw wrapping around 2
 
starwheel shaft
 

Based on responses of 
27 reaper manufacturers, 
some of whom have
 
made more than one suggestion. (Reference 7)
 

Frequency represents the number of manufacturers who have either 
suggested the particular improvement or actually incorporated the
 
improvement in their unit.
 



Table 5. 	 Principal reasons for farmers' decisions to hire
 

mechanical reapers instead of manual labor. (Survey
 

of 41 farmers in Bataan, 1984 dry season.)
 

Reason 	 Percentage
 

Difficult to hire laborers for
 

manual reaping 28
 

Mechanical reaping requires
 

shorter time 27
 

Mechanical reaping is less
 

expensive 12
 

Paddy cut by mechanical reaper
 

dries more rapidly 10,
 

Other reasons and unclear
 

responses 
 23
 

Ion
Total 


Source: A. Te, F. Juarez, C. Bantilan, and B. Duff, IRRI, 1985.
 



Table 6. 	 Responses of reaper owners regarding adverse effects
 
of field conditions, crop conditions, and season on
 
suitability of AR120 reaper. (Survey of 15 owners
 
in Bataan, 1984).
 

Conditions 	 Frequency of response
 

Adverse fiel d condi Li ons: 

- deep mud 12 
- weedy fie]d 12 
- small field 8 

- high levees I 

Adverse crop conditions:
 

- lodged crop 13 
- short height of crop 10 
- wet crop 9 
- densely-planted 8 
- direct seeded 8
 
- unfavorable variety 
 I
 

Adverse conditions for wet season crop
 
versus dry season crop
 

- flooded fields 
 4
 
- lodged crop 
 3
 

- deep mud 
 3
 
- wet crop 
 2
 

Source: A. Te, F. Juarez, C. Bantilan, and B. Duff, IRRI, 1985.
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Fig. 1. 	Mechanical reaper developed in the People's
 
Republic of China.
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Fig. 2. Schematic ili ilstrat ion of principal components of 

Chinese reaper. 
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ANNEX A

CAAMS-IRRI 1.0m reaper
 

V IV 
. '. TJC , . 1j4 A ll 

Harvests paddy of different varieties 
FEATURES: 

HIGH CAPACITY . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
 . . . . . .. 2 4 hectare per day 

LOW HORSEPOWER REQUIREMENT . .. .. .. .. .. .. .. .... .. .. .. .. . .. 3-hp engine 

LOW LABOR REQUIREMENT .. .. .. .. .. .. .. .. .. .. .. . .. One to three men to operate, 
prepare plots and gather crop. 

EASE OF OPERATION ....................... Simplicity of design-reduces operation 

and maintenance problem. 
HIGHLY MOBILE .......... .......................... Can be operated nd carried with ease 

CHINESE ACADEMY OF AGRICULTURAL MECHANIZATION AND SCIENCES 



,
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Compact design Reaper isadaptable to other hand tractor unit 

Machine specifications: 
POWER... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 hp gasoline engine 
WEIGHT OF REAPER-TILLER UNIT .................................... 135 kg 

WEIGHT OF REAPER ALONE ................................. 
 48 kg 

TOTAL LENGTH OF REAPER PLUS 3 HP TILLER ............................ 218 cm 

TOTAL WIDTH ................................................... 117cm 

TOTAL HEIGHT OF 3 HP TILLER, MINIMUM ............................... 
 90 cm 

FIELD CAPACITY........................................ 2,4hectare per day 

FIELD LOSSES ............................................. Less than I%/o 

MINIMUM CUT..................................................... 7cm 

FORWARD SPEED .......................................... 
 2,5 to 4,5 kph 

KNIFE AVERAGE SPEED ................................... 1,3x forward speed 

CONSTRUCTION ........................... All steel except the non-metallic storwheels 

ADJUSTMENT ............................. Throttle (synchronized with cutting speed), 
flat belt tension, windrow deflector. 

FUEL CONSUMPTION ................................ Approximately I liter per hr 

For further information write. 	 Agricultural Machinery Development Program 
International Rice Research Institute 
P.O Box 933, Manila, Philippines 
Cable: RICEFOUND, MANILA 
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PAPER NO. 85-5054
 

HUMAN-POWERED PUMP FOR LOW-LIFT IRRIGATION
 

by 

R. E. Stickney, V. Piamonte, Q. de Sagun, and I. Ventura
 

MAF-IRRI Industrial Extension Program for
 
Small-Farm Equipment
 

Philippines
 

For presentation at the 1985 Summer Meeting
 
AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS
 

Michigan State University, East Lansing
 
June 23-26, 1995
 

SUMMARY: 

A foot-operated pump developed by RDRS/Bangladesh
 
has been adapted to the Philippines for irrigation
 
of vegetables and other crops grown in rice fields
 
during the dry season. This report describes the
 
features of the pump and the initial extension
 
efforts.
 

Amri anpers flre 0nIvd )rtoro ASAF- m;tinwt ;irc con,n(tuvred to bf t r tirowriv of tlo 

Societv Inoenral the, SOCwtv r,!,rvv. tne riclht (f i st p turi ltion of !,tjcriOdb,'W. 

in comi le form H, vever, it tias no nl)tecliorl to rublication. in cormw1( mhO(1Itomii 
ty W toccredit to the tv 0 Peirifw ii; (,ill! , 't- , ivo,,' r', Boil ?it* 1ior ,ion piit)lti I n 

reSoc std frori ASA[! "950 Nile!, Hd . St j ph I108! 

h r tfoo omt n.ent- omniri- jifvaw,(lo f Agricultural ,.ot5 . .iet,i br C or ir, 

'U w ,r' a re not t' 'or rit eri'. ."' 

St. Joseph. MI 49085-9659 



INTRODUCTION
 

Water is a major constraint to food production in developing
 

countries, particularly among the majority of the poorest farmers who
 

have to rely on rainfall due to the lack of all-year irrigation systems.
 

Consequently, there are continuing efforts 
 to develop low-cost
 

irrigation technologies which would enable farmers to grow additional
 

crops during the dry season, while also providing supplemental
 

irrigation in the wet season at 
times when rainfall is insufficient.
 

As a result of an intensive effort to find a suitable irrigation
 

technology for small farms in northern Bangladesh, the Rangpur Dinajpur
 

Rehabilitation Service (RDRS)* developed the twin treadle pump ("T-T
 

pump") shown in Fig. 1. The outstanding features of the pump are its
 

low cost (US $10) and ease of fabrication, operation, and repair. Over
 

20,000 units of the T-T pump were manufactured and installed in northern
 

Bangladesh during 1981-84. (RDRS, 1984.)
 

This paper describes the adaptation and initial promotion of the
 

T-T pump in the Philippines by the MAF-IRRI Industrial Extension Program
 

for Small Farm Equipment.** In the Philippines the pump has been given
 

the name "Tapak-Tapak" ("step-step") pump because it is powered by the
 

*Address: RDRS/Lutheran World Federation, G.P.O. Box 618, Ramna,
 

Dhaka-2, Bangladesh.
 

**The MAF-IRRI Program is a collaborative effort of the Ministry of
 

Agriculture and Food (MAF) of the Philippines and the International Rice
 
Research Institiite (IRRI). See Stickney, Gonzalo, and Bockhop, 1983.
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stepping action of the operator's feet. (Figure 2.) The principal
 

features of the pump are:
 

EASY TO OPERATE: Uses the body weight and leg muscles, and
 

therefore is less tiring than conventional pumps which use arm
 

and back muscles.
 

LOW COST: About US $20 for the {pump alone (excluding the
 

metal or bamboo framework and the cost of digging or
 

drilling the well).
 

SIMPLE CONSTRUCTION: Can be fabricated from locally available
 

materials using common shop tools, thereby reducing cost and
 

simplifying maintenance and repair.
 

ADAPTABLE: Can be portable or stationary; suitable for shallow
 

no priming
tubewells, open-pit wells, canals, lakes, and rivers; 


required for depths as great as 4 meters.
 

HIGH CAPACITY: Due to the effective use of the body weight and
 

the twin pump cylinders, the capacity is higher than for most
 

manual pumps. Approximate capacities are:
 

3 liters/second (48 gallons/minute) for a 2-meter lift.
 

2 liters/second (32 gallons/minute) for a 4-meter lift.
 



0I PULLEY 

ROPE -..... 
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DOWNWARD 
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~UPWARD 
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FIG. 3. SCHEMATIC OF T-T PUMP COMPONENTS AND OPERATION. 
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DESCRIPTION OF PUMP
 

The components and operation of the pump may be explained by 

referring to the schematic sketch in Fig. 3. The suction tube at the 

bottom of the pump is connected to the water source, which may be a tube 

well or an open-water source, such as an open-pit well, stream, or pond. 

The pump "sucks" water up the suction tube and into a manifold that is 

connected to the two pump cylinders. Each cylinder is equipped with a 

footvalve that prevents the back-flow of water from the cylinder to the 

suction tube during the return stroke of the pump. The footvalve is a 

simple rubber flap made from a used innertube of a truck tire. 

The main reason for having two cylinders is that pumping will be
 

smoother than the highly pulsating flow of a single-cylinder pump.
 

Since frictional and inertial losses are reduced by smoothing out the
 

pulsating flow, the work required to pump a givei, amount of water is
 

lower for a two-cylinder pump than for an equivalent single-cylinder
 

unit.
 

The pump plunger consists of two round dinks fastened to a rod,
 

plus a molded rubber cup or "bucket". The upper disk has holes that
 

allow water to pass through the plunger during the downward
 

return-stroke when, as illustrated in Fig. 3. the bucket moves off the
 

lower disk and provides a water passage. On the upward pumping stroke.
 

the bucket is pressed against both the lower disk and the cylinder
 

wall. thereby providing a seal that prevents water from passing by the
 

piston and creates a partial vacuum that sucks water Into the cylinder
 

from the manifold and suction tube. In this way, the bucket serves both
 

as a flow valve and as the conventional seal against the cylinder wall.
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The plunger assembly is easy to fabricate with simple tools, and it
 

utilizes the buckets of standard domestic water handpumps which are
 

widely used in developing countries. In the Philippines. buckets for
 

100mm (4 inch) pumps are readily available throughout the country at
 

approximately US $0.25 per piece.
 

The plunger rods are connected to the treadles (generally bamboo
 

poles) by means of a hinged joint (see Fig. 4). The two treadles are
 

connected together by a rope which passes over a pulley (Fig. 3).
 

This simple arrangement has an important function: when one treadle is
 

forced downwards, the rope pulls the other treadle upwards, causing
 

the attached plunger to move upwards and thereby pump water from the
 

cylinder. Since a larger force is required to move a plunger upwards
 

(pumping stroke) than downwards (return stroke), the rope is always
 

eader tension and therefore acts as if it were a rigid linkage between
 

the two plungers. (Note: several existing designs of two-cylinder pumps
 

Pin - -Slot cut inbamboo 

- Plunger rod-

Figiire 4. Hinged connection of plunger rod to baimboo trendle. 
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have rigid linkages which are more expensive and more difficult to
 

fabricate than the rope and pulley arrangement.)
 

By placing the pivot point of the treadles at a considerable
 

distance (about I meter) from the pump cylinders, the motion of the
 

plunger will not deviate significantly from the centerline of the
 

cylinder, thereby avoiding problems of poor sealing and rapid wear of
 

the bucket. The length of the treadle is sufficient to enable the
 

operator to vary the position of his feet to achieve comfortable and
 

efficient operation. A hand rail is provided to allow the operator to
 

balance himself (Figs. I and 2).
 

FABRICATION
 

Pump cylinders are generally made from standard sizes of pipe or
 

tubes, or from cast iron. Since these pipes, tubes, and castings are
 

rather expensive and/or of limited availability in rural areas of
 

developing countries, RDRS decided to fabricate the pump cylinders from
 

readily available sheet metal (gage 16), using a conventional sheet
 

metal roller. The seam of the round cylinder is welded by means of an
 

oxy-acetylene torch. The seam is then hammered to smoothen the weld,
 

and the cylinder is re-rolled to ensure that it will be sufficiently
 

round. Our experience shows that this technique can easily be utilized
 

by small shops to produce satisfactory cylinders at very low cost using
 

available tools and materials. The second advantage of the technique is
 

that it enables manufacturers to produce cylinders having the most
 

appropriate diameter with regard to local conditions in terms of lift,
 

body weight, and available size of plunger buckets.
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The manifold, suction tube. and 
 plunger components are all
 

fabricated from metal sheet, plate, and bars 
which are commonly
 

available throughout the Philippines. Fabrication requires cutting and
 

welding equipment that are available in most small-scale metalcraft
 

shops. A lathe machine is not necessary but does facilitate cutting
 

the round disks for the plunger and the cylinder bottom plates.
 

The pulley (see Fig. 3) is made from hardwood, and most of our
 

manufacturers 
obtain these pulleys by contracting the services of a
 

nearby carpentry shop having a woodworking lathe. The pump framework
 

may be fabricated either from wood 
or metal bars, depending upon local
 

preference, cost, and availability.
 

RDRS published to
a simple manual for interested manufacturers 


help them learn to fabricate the pump. 
 They found that the manual is
 

more appropriate than engineering drawings 
 because metalcraft workers
 

in north Bangladesh seldom know how to read 
and interpret technical
 

drawings. In the Philippines we have found that simplified engineering
 

drawings are generally understood by metalcraft workers, and we have
 

therefore 
prepared such drawings and provided sets to interested
 

cooperating manufacturers of the MAF-IRRI Program. These drawings
 

include full-size patterns 
for most of the pump components. Copies of
 

the drawings may be obtained from the International Rice Research
 

Institute, P.O. Box 933, Manila, Philippines.
 

The HAF-IRRI Program provides 
technical assistance to cooperating
 

manufacturers who intend to fabricate the tapak-tapak pump. This 

assistance includes loaning a pump to the manufacturers because this 

simplifies understanding the engineering drawing, thereby facilitating 

fabrication of the first unit.
 



-9-


DESIGN VARIATIONS
 

The basic pump design has been modified to suit different types of
 

water sources, irrigation applications, and farmer preferences with
 

respect to materials and operation. In north Bangladesh, the most
 

popular design is the tubewell pump similar to that shown in Fig. 5a but
 

often without a spout. We have found that 
farmers in the Philippines
 

generally prefer to have a spout on the pump to facilitate filling
 

buckets which are then carried to the field to apply water to individual
 

vegetable plants. Since shallow tubewells 
are less common than open
 

wells in many areas of the Philippines, our initial experience is that
 

the open well design shown in Fig. 5b appears to be the most appropriate
 

4..r. 

a. rI'uLweC I nIodl b. Opeln-wel I rodl I 

Figure 5. Ttibowell and open-well modtl1 of the T-T prlip. 
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F igure 6. C,-,L iron vrsion of thec ' -r pump. 
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configuration. This design is also advantageous with respect to
 

portability, since the pivot for the treadles is an integral part of the
 

pump assembly. On the other hand, this design is more expensive to
 

produce than the simple tubewell design, - a factor which limits sales,
 

but not to the same degree as in Bangladesh.
 

One of the cooperating manufacturers of the MAF-IRRI Program has a
 

foundry and was producing cast iron handpumps for domestic use. After
 

seeing the tapak-tapak pump, he decided to produce a cast iron version
 

by mounting two of his standard cast iron cylinders on a common manifold
 

and with a common spout as shown in Fig. 6. The advantage of this pump
 

is that it uses many parts which are already available for domestic
 

water handpumpR, thereby taking advantage of the use of mass-produced
 

components. The pump is expected be more durable than the one
to 


metal, but its weight is a detriment for
fabricated from sheet 


the cost is equal
applications requiring a portable pump. At present, 


to or only slightly higher than that of the sheet metal pump.
 

INSTALLATION
 

The pump framework and installation may be varied according to type
 

of water source, availability of materials, and application. In north
 

Bangladesh, most of the pumps are permanent installations on tubewells
 

suction tube and the strainer (screen). Bamboo
utilizing bamboo as the 


is also used for the treadles and handrail, as shown in Fig. I.
 

In the Philippines, the open-well pump is connected to a PVC
 

suction pipe by means of a strip or band of rubber cut from a used tire
 

il 



- 12 -


TABLE 1. Dependence of force exerted by pump operator on lift and pump diameter. 

a
 

Force exerted by operator - a x uFovcerequired by pump 

a 
, b X 

1 2 
P X- 4-Rd X L 

3

where a, b, d, and L are defined in the sketch and p is the density of water (1000 kg/m ).
 

foot
 

d - diameter of 

pump cylinder-* L -lit 

water levelI----


Lift (L) Force (F) exerted by operator,* kilograms (pounds)
 

(meters) d - 76mm (3 in) d - 102mm (4 in) d - 127mm (5 in) d - 152mm (6 in)
 

1 3.63 ( 8) 6.53 ( 14) 10.1 (22) 14.5 (32)
 

2 	 7.25 (16) 13.1 ( 29) 20.3 45) 29.0 64) 

3 10.9 (24) 19.6 4 43) 30.4 (67) 43.5 (96)
 

4 14.5 (32) 26.1 (58) 40.5 (89) 58.0 (128)A J

5 18.1 (40) 32.7 (72) F50.7 (112) 72.6 (160)
 

6 21.8 (48) 39.2 (87) j 60.8 (134) 87.1 (192)
 

7 25.4 (56) F 45.7 (101) 70.9 (156) 101 (222)
 

8 29.0 (64) j 52.2 (116) 81.0 (178) 116 (255)
 

9 32.6 (72) I 58.8 (130) 91.2 (201) 131 (288)
 

10 36.3 (80) 65.3 (144) 101 (222) 145 (319)
 

B 	 J 

*Notes:
 

I. 	It is assumed that a 0.8.
 

2. 	Since the cSlculation neglects friction and other non-ideal aspects of pump operation,
 
the computed forces are the minimum (ideal) values rather than tile actual values.
 

3. 	The region between the dashed lines, A and B, is the comfortable operating range where
 

the force exerted by the pump operator in hetween 15 and 45 kg (33 and 100 lbs.).
 

'.',
 



- 13 ­

innertube. This provides a portable unit which may be easily moved from
 

one well to another.
 

APPLICATIONS
 

Since the T-T pump is a suction-type pump, it is suitable only for
 

low-lift applications (i.e., cases where the source of water is no more
 

than approximately 7 meters below the pump). Although a suction-type
 

pump has a theoretical maximum lift of approximately 11 meters,
 

practical pumps are generally limited to lifts of no more than 7 meters.
 

In fact, irrigation applications requiring considerable volumes of
 

water are often viable only for lifts of no more than 5 meters because
 

the force required to pump water increases with lift. This point is
 

illustrated in Table I where the theoretical pumping force is tabulated
 

for a range of values of lift and pump cylinder diameter.
 

In Bangladesh, suction-type pumps are applicable in widespread
 

areas where the water table is close to the soil surface even during the
 

dry season. The principal applications of T-T pumps have been to enable
 

farmers to irrigate wheat during the dry season, while some farmers are
 

also using the pump for small plots of paddy.
 

In the Philippines, our initial objective was to promote the pump
 

to small farmers who grow vegetables in their rice fields during the dry
 

season. At present, t ,ese crops are irrigated either by lifting buckets
 

of water from open wells or by engine-driven centrifugal pumps on
 

shallow tubewells. The T-T pump offers an intermediate level of
 

technology which reduces the labor of bucket lifting and avoids the high
 

Initial and operating costs of engine-driven centrifugal pumps.
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A preliminary evaluation was made by surveying 24 farmers who
 

purchased pumps during the first extension effort. Over half of the
 

pumps had not yet been utilized either because the owners encountered
 

difficulties in installing the pumps and/or because the units were
 

purchased late in the dry season. We plan to reduce these problems
 

during the next dry season by providing more technical assistance on
 

installation and ensuring that pump promotion and commercialization will
 

be initiated earlier in the season. Our experience indicates that pumps
 

should be available for sale at the time and place of promotional field
 

demonstrations, thereby taking advantage of the farmers' interest and
 

presence.
 

Many of the first persons to buy pumps were extension workers of
 

the Ministry of Agriculture who quickly recognized the pump's potential
 

usefulness on their own far-m. We expect that their pumps will help
 

promote future acceptance by neighboring farmers.
 

Many small farmers who attended our demonstrations wanted to buy a
 

pump but did not have sufficient cash available at that time. Others
 

preferred to wait for a season in order to see if the first persons to
 

purchase pu~ps were satisfied with the unit's performance and
 

durability.
 

Although most of the pumps are being used to fill buckets for
 

hand-watering of vegetables, several are used to fill or drain fishponds
 

or azolla ponds. Only two are installed for providing water for furrow
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irrigation. One of these cases demonstrates that family labor is
 

sufficient to Irrigate a 1/3 ha field containing corn, bush sitao,
 

mungbean, onion, and native fodder crop. This case and three others are
 

now being evaluated in detail by IRRI economists to estimate the economic
 

benefits and costs of T-T pumps for several different small-farm
 

applications.
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MAF-IRRI "SIPA" PUMP
 

FPROPELLER 
/... _ FLEXIBLE HOSE., , 

PLASTIC OR r \Sr-"" 

PILLOW BLOCK BEARING 

" -WOODEN FRAME 

PUMP CASING (FABRICATED FROM GAGE 16 SHEET METAL) 

Technical information and blueprints may be obtained from: 

MAF-IRRI INDUSTRIAL EXTENSION PROGRAM
 
FOR SMALL FARM EQUIPMENT 

Agricultural Engineering Division
 
Bureau of Plant Industry 

San Andres Street, Malate
 
Metro Manila
 

Philippines 

Telephone: 	 50-08-01
 
59-81-14
 



ANNEX H 

(Prepared in February 1985)
 

PROPOSAL
 

for
 

MAF-IRRI PROGRAM FOR SMALL FARM EQUIPMENT
 

Summary
 

A continuation of the MAF-IRRI Program for Small Farm Equipment
 

is proposed for two years, 1 October 1985 through 30 September 1987.
 

The objective is to establish MAF's capability for the development
 
and extension of agricultural equipment suitable for: (a) improving
 

the incom£e of disadvantaged farmers (e.g., those with small rainfed
 

farms); and/or (b) increasing production of priority crops, such as
 
yellow corn, sweet potato, soybean, and rice. The effectiveness of
 

the present collaborative effort of MAF and IRRI is described, and
 

it is proposed that the same relationship be maintained for the
 

proposed continuation. The estimated total budget is US $457,200 for
 

the two-year period.
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1. INTRODUCTION 

In 1981 the Ministry of Agriculture and Food (MAF) and the International
 

Rice Research Institute (IRRI) initiated a collaborative project entitled
 

"MAF-IRRI Industrial Extension Program for Small Farm Equipment". The
 

project was financed by a grant to IRRI from the US Agency for International
 

Development (USAID) for the purpose of assisting national institutions in
 

developing countries to strengthen their capabilities for the development
 

and extension of locally-made agricultural equipment suitable for small farms.
 

Annex A provides a detailed description of the MAF-IRRI Program's
 

activities and accomplishments up to September 1984. The principal achieve­

ments are:
 

a. A central office for the Program has been established at the 

Bureau of Plant Industry (BPI), where 8 engineers are parti­

cipating on a part-time beasis. The Program also has part-time 

participation of engineers located in each of the twelve agri­

cultural regions. These engineers have received training at 

IRRI, BPI, and in the field, and are now responsible for 

demonstration and promotion of MAF-IRRI equipment in their 

regions, together with providing technical assistance to 

cooperating manufacturers. 

b. Over 250 cooperating manufacturers have joined the Program. 

These manufacturers are located in all of the major agricultural 

areas of the country, as well as in the principal cities. 

c. The Program is actively promoting nine types of small-scale 

agricultural equipment, and it is currently developing three 

other promising types of equipment. Cooperating manufacturers 

have responded by requesting over 500 sets of technical drawings 

for these equipment, and over 100 prototype units have been 

loaned by the Program to manufacturers to facilitate fabrication 

of their first units. 

Since the USAID grant terminates September 30, 1985, USAID/Manila was
 

requested to carry out an evaluation of the Program in 1984. The main
 

recommendation of the evaluation team was that the Program should be 

continued for at least two more years in order to "enable BPI to gain 

needed additional institutional capability and to maintain its recently 

acquired momentum". The purpose of the present proposal is to suggest 

the objectives, institutional collaboration, and budget for the continuation.
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2. 	OBJECTIVES
 

The purpose of the proposed project is to establish MAF's capability
 

for the development and extension of locally-manufactured agricultural
 

equipment which will benefit farmers who are among the principal target
 

groups of current government programs, such as:
 

a. 	Farmers whose economic status is below average because of
 

the lack of irrigation (i.e., areas which are totally rainfed
 

or have irrigation only during part of the year), poor soils
 

and/or water control (e.g., eroded or flooded areas), and/or
 

inadequate infrastructure (e.g., inadequate roads, equipment
 

sales and repair services, postharvest facilities and marketing
 

systems).
 

b. 	Farmers who are potential producers of priority crops, such as
 

yellow corn, sweet potato, soybeans, and rice.
 

At first, the MAF-IRRI Program promoted existing IRRI-designed equipment
 

that generally are most appropriate for irrigated rice farms. However,
 

during the last two years the Program has begun to direct its efforts towards
 

rainfed areas and upland crops. The Tapak-tapak pump, sweet potato chipping
 

machine, thresher/sheller, and seed and fertilizer applicator are concrete
 

examples of this effort 
(see 	Annex A for details).
 

It is proposed that the Program be continued for an additional two
 

years (October 1, 1985 through September 30, 1987) with the following
 

specific objectives:
 

a. 	Develop and promote equipment suitable for farmers lacking
 

irrigation during part or all of the year. 
 Examples: (1) pumps;
 

(2) minimum tillage and planting devices to conserve residual
 

moisture and/or reduce the time and risk of crop establishment,
 

such as the rolling injection planter promoted by the Program
 

and now undergoing on-farm trials by KABSAKA and several RIARS;
 

(3) manually-operated rice seedling transplanter 
to speed up
 

the establishment of a second rice crop in a rainfed cropping
 

pattern; (4) manually-operated row seeder to replace direct 

seeding by broadcasting, - a practice which pushes farmers to 

use herbicides, whereas tile row seeder enables them to use 

the manually-operated push weeder. 

'It 
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b. 	Develop and promote low-cost postharvest equipment (e.g., chipping
 

machine, threshers, shellers, and dryers) that will reduce losses
 

due to deterioration and will increase the prices received by
 

farmers for their products.
 

c. 	Develop and promote equipment that will help farmers to increase
 

the production of priority crops such as yellow corn, sweet
 

potato, and soyhean. Fxaplco: (1) Occd and fcrtilizer applicator
 

which economizes on fertilizer by proper placement; (2) animal­

drawn weeder suitable for weeding corn earlier than the present
 

farmers' practice of using the traditional plow (weeds are often
 

the major problem of upland crops); (3) postharvest equipment
 

(as described above).
 

d. Strengthen collaborative work with the ARO and RIARS system, as
 

well as with agricultural colleges and universities. (The Program
 

has collaborated with: UPLB on corn shellers and rice transplanters;
 

VISCA on chipping machines and seed and fertilizer applicators;
 

CLSU on the Tapak-tapak pump).
 

e. 	Strengthen manufacturers of agricultural equipment suitable
 

for small farms. This involves continuation of training, technical
 

assistance, and prototype testing, as described in Annex A.
 

3. 	PROPOSED MAF-IRRI COLLABORATION
 

The experience of the past four years indicates that the primary strength
 

of the MAF-IRRI Program is that it combines the unique capabilities of the
 

two institutions, MAF and IRRI, in an effective manner to achieve the
 

desired objectives. The capabilities of MY and IRRI are complementary,
 

and 	 both are essential to the Program's success. For example, through its 

direct contact with farmers in all regions of the country, MAE is capable 

of carrying out demonstrations and trials to determine which types of 

equipment are most suitable, - and then follow up with extension activities 

to promote these equipment mnd, when necessary, make, adapt~at ions 

to varying local conditions. On the other hand, IRRI is capable of R&D on 

equipment requiring advanced scientific 11nd technological knowledge and 

facilities, including inputs from economists, farming systems specialists, 

irrigation engineers, soil and plant scientists, and other disciplines 

available at IRRI. 
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The principal responsibility of the IRRI Liaison Engineer is to ensure
 

that these comparative advantages of MAF and IRRI are utilized in an
 

effective manner to achieve the main objective of the Program, - which is
 

to increase the availability of agricultural equipment suitable for small
 

farmers. This role may be illustrated by the following cases:
 

1. Transplanter. IRRI first introduced the transplanter in
 

the Philippines in 1980, but it was not accepted by farmers because
 

of the costly seedling production method, plus several technical
 

problems with the machine (e.g., missing hills and difficulty to
 

pull). The Liaison Engineer coordinated a collaborative effort
 

of IRRI and the MAF-IRRI Program to carry out an intensive on-farm
 

effort to evaluate and improve the transplanter. A cooperating
 

farm in Bukidnon came up with a greatly simplified method for 

seedling production and handling, as well as suggesting mechanical
 

improvements of the transplanter which were then developed by an 

IRRI engineer who also added his own innovations. Feedback from 

farmers in Camarines Sur provided another appropriate method for 

seedling production. The transplanter is now being promoted by the 

Program in four regions, - and many farmers have indicated their 

acceptance by buying units. MAF engineers have been trained at 

IRRI and in the field (e.g., Camarines Sur) on seedling preparation 

and on fabrication, assembly, adjustment, and operation of the 

transplanter. Consequently, the MAF engineers are now capable of 

assuming most of the responsibilities of the transplanter extension 

project. We believe that the MAF-IRRI collaboration was the essential 

factor in improving the transplanter to the level that it is now 

acceptable to farmers. Consequently, IRRI has also benefitted from
 

the collaboration and is passing the benefit on to other countries. 

2. Tapak-tapak pump. The Liaison Engineer and the BP[ 

Engineering Chief organized a workshop to he held in Nueva EciJa 

!or the purpose of bringing together farmers, manufacturers, and 

technicians to determine priorities for equipment R&D. Thvy invited 

the current head of IRRI's Agricultural Economics Division to present 

a paper proposing equipment priorities on the basis of results of 

an on-going IRRI study of the principal constraints to increasing 



rice production in the Philippines. One of his proposed priorities
 

was low-cost irrigation pumps, and the Liaison Engineer began to
 

search for appropriate designs. The most promising design that he
 

found was the twin treadle ("Tapak-tapak") pump developed by the 

Rangpur Dinajpur Rehabilitaton Service (RDRS) in North Bangladesh.
 

He was able to visit the pump project in Bangladesh and arrange 

for an experienced RDRS engineer to stop over in the Philippines to 

give a 7-day training course to MAF-IRRI engineers. The resulting 

"Tapak-tapak pump" has been tested and modified by these engineers, 

and it is now being promoted with good acceptance by farmers. It
 

is particularly appropriate in rainfed areas where farmers grow
 

vegetables during the dry season after harvesting the wet-season
 

rice crop.
 

3. Thresher/sheller. Government officials informed us that
 

the national program for increasing production of yellow corn was
 

being hindered by insufficient availability of corn shellers.
 

Consequently, the Liaison Engineer suggested that the MAF-IRRI 

Program try to modify the IRRI-designed axial-flow paddy thresher 

so that it could also be used to shell corn. The axial-flow thresher 

ig popular in many areas of the Philippines where it is iabricated 

by local manufacturers, many of whom are cooperating members in the 

MAF-IRRI Program. The modification was developed by MAF engineers 

and the Liaison Engineer, with the collaboration of a cooperating 

manufacturer who is an experienced fabricator of axial-flow threshers. 

The resulting modification is outstanding due to its low cost (about 

PIO00 additional cost), high capacity (up to 5 tons/hour), and grain 

purity (99+%). The design has been disseminated to the Program's 

cooperating manufacturers, and over six have fabricated prototypes, 

with two already initiating commercial production.
 

These three cases illustrate different ways in which MAF and IRRI have
 

worked together to achieve practical results which most likely would not
 

have been attained by either institution without the collaboration of the 
other. In the first case, the MAF-IRRI Program served as the channel for 

comnunicating essential information from farmers to IRRI regarding needed 

improvements of the transplanter. These improvements required the technical 

/ 
Ab" 
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capability of IRRI, and subsequent trials and training required the
 

In the second case, the MAF-IRRI
collaboration of both MAF and IRRI. 


staff was capable of carrying out most of the engineering and extension
 

to stimulate the Program's
of the Tapak-tapak pump, while IRRI's role was 


initial efforts to find a suitable low-cost pump and then, through the
 

Liaison Engineer, enable the transfer of technology from RDRS/Bangladesh.
 

In the third case, the MAF-IRRI staff and Liaison Engineer identified and
 

developed the thresher/sheller modification, without additional assistance
 

from IRRI, but the original thresher was an IRRI design.
 

The Philippines is fortunate to have the unique opportunity for MAF
 

and IRRI to collaborate in the development and extension of small farm
 

is proposed that the current relationship be continued in
equipment, and it 

order to provide small farmers with additional equipment, such as the types 

indicated in Section 2.
 

4. PROPOSED IMPLEMENTATION AND FUNDING 

At present, the MAF-IRRI Program is supported in part by the funds of
 

These funds have not only supported
a grant to IRRI from USAID/Washington. 


the IRRI Liaison Engineer and his staff (secretary and driver) at BPI, but
 

have also been used for purchases and operating expenses that cannot be
 

because of the lack of funds (especially near the year's
covered by BPI either 

certainend) or because MAF regulations do not allow funds to be used for 

new equipment, additional personnel, incentives) or cannot
 purposes (e.g., 


travel advances and materials purchases).
be obtained on short notice (e.g., 


An innovative "learning-by-doing" development project like the MAF-IRRI
 

Program could not function effectively without a flexible budget which can 

needs, such as inaterials or parts to repair or
respond immediately to sudden 


from regional offices for

modify prototype equipment or urgent requests 

equipment demonstrations or technical assistance. in order to sustain the
 

BP will need to increase both

Program after the proposed two-year period, 

the amount and the flexibility of the budget provided to the Program. 

to be effective, it is proposed
Since the present arrangement has proven 

the same amount of ftvisd be channeled through IRRI for
zhat approximately 


the MAF-IRRI Program (see "Proposed niudget for IRR 1t, iaison Office at IPI/
 

a at present,
These funds woul be managed in tIhe same mannerManil'"). 

which is consistent with USAID regulations, but with joint approWll of 

by both the IlIU L iaison Inginieer and the 101I Elngineering Chief.
expenditures 
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A detailed accounting of expenditures would be provided to MAF on a quarterly
 

basis, and any changes from the proposed budget would be submitted in advance
 

for MAF approval.
 

BPI will continue to provide partial support to the Program from its
 

regular budget. The current level of this support i.s estimated to be
 

F300,O00 which corresponds to approximately 25% of the total annual budget
 

of BPI's Agricultural Engineering Division for 1984. This includes the
 

transfer of BPI funds to MAF Regional Offices for travel and miscellaneous
 

expenses of regional engineers while participating in activities of the
 

Program. Due to inflation plus reductions in the BPI budget, it is no
 

longer possible for BPI to transfer the necessary funds (P2,000 per month
 

for each of the 12 regions). Consequently, the proposed budget includes an
 

appropriate amount for this purpose. (See "Proposed Supplementary Budget
 

for BPI".) By the end of the proposed two-year continuation project, BPI's
 

regular budget should be increased to cover these expenses. 

The proposed budget also includes funds for purchasing tools and equipment 

needed to improve the BPI shop so that it will be more suitable for fabricating 

equipment prototypes.
 

rhe Program's progress is currently hindered by the lack of a BPI 

engineer capable of coordinating the diverse activities (e.g., equipment
 

development and promotion, training, technical assistance to manufacturers, 

activities of regional engineers) under the direction of the BPI Engineering 

Chief with the assistance of the IRRI Liaison Engineer. The latter two persons 

have had to assume these duties but the situation needs to he improved 

because the 1PI Engineering Chief cannot devote full-time to the Program and 

the IRRI Liaison En1gineer should not coordinate the daily activities of BPI 

and MAF employees. The coordinator should be an experienced B1I /MAF engineer 

who has a demonstrated ability with respect to the practical development and 

extension of small farm equipment, as well as effective management of technical 

activities and personnel. Although engineers of this cal.ibre are scarce, 

several potential candidates have been tentatively identified. The person 

project i; complJet ed. The Advisory Committ,.', 

should be appointed and traimed during the two-year period so a; to have a 

capable coordinator ava ilab le to ,;ta in the Program after the proposed 

has been informed of the need, 

but no def iniite action has beent taken. 
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IRRI has partially supported the Program from its regular budget by
 

providing personnel and facilities for training of MAF engineers at IRRI, as
 

well as collaboration on. equipment development, testing, and promotion
 

(e.g., transplanter, reaper, and rolling injection planter). This support 

is estimated to amount to approximately US $79,000 per year (10% of the total 

annual budget of IRRI Engineering, including senior staff engineers). It is 

proposed that IRRI continue to provide this level of support to the Program, ­

even after the two-year period of the proposed extension. 

The Program is guided by an Advisory Committee having the following
 

members: MAF Assistant Secretary, Head of IRRI Engineering, Dean of UPLB
 

Engineering, Director of the Agricultural Machinery Testing Center (AMTEC),
 

President of the Agricultural Machinery Manufacturers and Distributors
 

Association (AMMDA), and representatives from the Central Bank and Ministry
 

of Industry and Trade. It is proposed that the same Committee continue to
 

guide the Program, but with the addition of a representative of ARO.
 

\
 



OUTREACH PROGRAMS
 

Indonesia
 

The project in Indonesia was terminated on September 30,
 
1985.
 

A report of the IRRI representative follows.
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extenion wr1 n'd which 'organ 'S'tion5' i n the cun2y(i
 

qSubdireatorat~ePATAP or BPTP Sukamandi' BPTP Maros, IPB/ 

G J~ '1adaITBLII, A.ID.C, leto.) can, be assigned with, 

thbis assignment.and under what time-frame ? 

'"Md-d'I~j- trz er e;Ipe that even ate brin9 

11 tested de6sign s and c 1~~detail~drawings fromn 

IRXPilipns a ltf mnodifications and changes had 
t o~e orde~r to use ocaUy available mtrasmde hreini 

andaompetlynew set of drawings were made ready fo~rdi 

~~~22J,,j tribution tolocoal mianufacturers., In this local bt.and~d 

4sation efforti and in mnakin~g production ad~ehv ae 

'the ass5istance. f I.D Bandurng. Infact wp have been ihlo 

to develop a cl1ose coooperntive wor~k~ng, relationship) with~"' 

~-.''MI. D *O.C.anid Provincial Perindujitrin in~riitraining~nn' 

nssistiig, smiall workshops 'in SitlKa'-J.mantan' And :West "unia-~ 

~ '~'-'4<'Fordeterimiin research a'hd development priorities-we -

f~t 6ned cae 1 b o'-iti, s~pecially with the" 

4'4 

ran ' feeds. 

1 in-Ae f irt rIor I~ nw InSuhsawoPn1 

4H1,11-1 4'" 

t in n,,S u t Rti11 nn nf~nn ro wn or p mT~r'f 

nd''0<- ('ft dd y th ahrjhveen 0C PS 

f4 

I 
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Wa~~a1e'are awa8re that With t~he IirniLtation of trained mnan -po-

finacia reorcs it-sVr important to choose th----

pror'itie correctly/ie found-it to bn)'n hettnrw *ftij~ IVq,p ll1ntrj&i­

Rf,1J.ne8toconcentrnlte in -fw -,elected pr~iority nirens and c 7rv wih 
the extension work in a c oncert ro2 ann 'r until a"take-off 

~ 

--­a­

C,§ust Fipb'le growth"l stage-is -reached. -. -

However, we have to be clear'about the criteria and the 

methodology in'seIecting-.pirt areas for the introduqption 

of new far equipment. - -­

'-A fe~w 'rpratatos/reasons thlat could determidneithe se­

lect ion of priority areas are :1 -a 

a~ 

a> 

.Actual food crop production compared to the poten-4 

t~ta 1 of the area. Higher the difference., great~er 

al are rg 

a 

-
,To

h 

'as 

0 
.inc 

a 

'stecropb,
naQgro In e viy by dporeqt3-

'Id'n'tif 

-. 

ied 

~, -A ,a -aouthi Kilma onid oto in~lnerisand) resulting 



--

eWere. 1.These are only, few a ci~ e lie nUo 

planning, a detail, exrcise tQo ca1 Iot 1hnt be'Ivir 

prvncial, gov~r'zineht'L to pieptiie a a Snprhowinio ity-n-ffl3: 

~and the type o f farml, quip'ment, reqjuired ini each contiguoues 

area and their~ or~der of p, br ity .To car u hsfn-o 

4Satisfactorily, the ~exinisondry data aloQne may riot be% 

a~dequate. P ore ptal ledi enonomiP o fsUrveys are perhaps needed, 

tbecarried out in certin poten.t8 areas-wtteheIp 

~<~-~< of institutions 11ike Agro Economic Survey at, Bogor invQ2l&in 

Sthe concerned provincial government, ,ttnff. 4. . 7W.-A' 

Fi'eld Ext ension Methodology :V 

The 4major experience th t; we gained, througih our pr-- A 

L( , deve­'j' c'4' IRI" DITPRQD ATA 22)Ipe'rtto a enin 

lo4'iV1ping the. field extension moth~d1g t a u~iU1~-k-6­

o.1fIf iistijIn 111 r growthb, stn ige" wh Ich we h Ink, llesV Suiiit(er~n 

~4'~-has-reached ii the case of paddythrser.T ohr44words4 

thepoducionend sa 1o a of' the 9 threabers Is ontinuoiol 0 y­

ow -1t£-..expanding th1ere oniIa 0-momenltumf ho0ut f'urthor assotnc 

./ up or from'4, (1vr- or1 outside ag n l n T e l t s'-,4 


4 "44..shop are on o In t he Vn vi nt1 whict)h ivc prouce 

V4' 

th n 4 0 t rsAn fr m'9 in I Au ii t4-44, in 4 on lnu 

3 n ,4P4nM40, fqP . 0,o I''.4 (II , 4 

http:poten.t8
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Infac ghroueh active dealersn some rh oa 

t ur'r s have~start ed exportin7L ~h iIr rlcj to thec neighborln j<-7
 

provi'ces~ like J1 o.b, Mau, AehetcJ We reKKo itesKK IJF
 

o refrtsini this province to introduic Haniid Trctors with
 

a1 its attachments not onl~y 0o ld prepartition but. also
 

1for harvesting and rural t ransportatIo n( w I t1 tra ler) Th1P,
 

model HandTractor with the'-attachments han star'ted showing~>~
 

' promising results in kabupaten LUwu of South Sulawesi'
 

?Simhilarly in South Kalimnantan axial flow pumps are gaining mo-s
 
mentum
 

Thse cae rqetoedol 
 oso hoefciees
 

1,Theeorea re onynlwy toipen Inhovnea~h
inenoduce ar efe 
 K 

ahe Itisbveroyiprtn mae sunuc1thtthex prxeaso, t fref P 


jtna~lret m in.~ throuhIl estolvori frm ound sutale
 
unde loaKodtos'eesaytann 
 ooe
 

theequimentI arateand epai o beImpated o th 

"'2. fret te ~nitialce amnri t'ascfrm Oquiuipmenf KCP~WA' 

is' it v Fyor tha nupoi la7-,""'ae, ia oxeniv 
'K A't-' in Win, n- f7- nrP Ir 7- 1 t7 

7- A 7j 



outL initially: We Qoun~t e L Ii i tat ond.1b (Iu o Lhe 

4i~fieff ctive ways t rnL dtl i is Lo idetif 

fwprogressive Ctirmers/oopera Live,, n1h rn ( 

be pp~tlart ed )and~ norg~hjuete~qip 

~~~nent for a season or~ two in the tr fiel4dsadaso~~,~­

all81iow fhem Lo letise the eqimnt okhi ngbu 

i-fr*e r s 	 ,i 4evel, iinppo rtan L t o mo n Jto' r -* 

j ;~' 	 and support this activity caref~ully by' the staff of:< 

D T rmor exeience in 4Wst, umatera and 

South Sulnwesi thls creates the chain reaction- ojC 

interest among CVrmer	 Vho 

In weelclimeiilv 	 is In ck i -n[.1 i 1 4finy~ 

4 	 4to~4~-3CcA'oenaNre' [n 10"ev fni1 Ir) If,c~Lrit Ulb( toliraiiocyurl 

44>~B 4A-444---- en here~t1 to Nwormec nefo ed~yr~~t nt puUc 
such - aqui--- - - -- - -- -- -o--- - --l-- - - - -- - - - - - - - - - - - - -o 

th I~~-4-4-and lo lc id t e Itn 4l m o'L e t n a lfr 

-;4.4noo m l t444 	 (n otnt ct 44>44444rw 

444,>~V 4>~4-4<>4j 

44	 f,~4 w th po on1-444Jo lont.p w Lh Ih

4"~IV~(11e 	 A.Tn ~kiurxdrf~l~4-44z4-4~ 
111111of 1~4~ On 1( M4oP III p 4ov~ I11-11,, 444 

-4- #~~4ii 



----

and assist~them tehial fiKeal yprovAWi­

dinga samnple and for pur iqinF teiaeil t 

fabricate the irist proto-tps Te ed !f 

f'ully nursed in~iniial cst~ges. The, shudrfatb 

., encouraged to le'ase lout ±1wPCrtrst Pieces of eqii pment 

to nearbyv farmers for a 'soeason o r two under, ther ,10se 

suevsins that the learn abou t few modificiations' 

qult.iprvmnt t hey may -have to carry out inl 

thirprduts Also t~his shou lc hppthem in creqting
 

1terown 4market , 4We' have succ~essful exaple o this
 

~ approaob in West 
 Sumatera and South Kalimantan. 

4. efudt id ftann 
 for the field 4extension44 
~~ ~~work useful4 

44 

I.Frh prvnca staff en gaged/connectea with
 

field extension work In departments like DPPRTA,
 

Pernutin KprsBanks, Local Government 
 ' 

4- ..and also nnoenetognstosNO hc 

-- I. 4are~ workinig adtively wlith Hitd2 nrsataiig ~o 

~94 4A 4A-gramme for abop~t' a week's duration preferably n't <4 

.444-44 _th ce tr ­pr a ia4 It' c
 -~bj 


4 4 ~ ~ t Acquaint th st~rfr with the form eqiilp- 4'#Q 

-, n (toibe inrdue in44the~. az'ean) an t~o
 
s l 1>Vn~.,_dl n h <. nitidl-oi nnd t1h <4<4~ 

8101444mehoolg 1 T 444~ 

cin 's
e' ty e o 44< I o 44nng 


lopn labibaor it, . the prvnmn + T4 4 

a~~~44 r44 e i d t i e hn n l tin r 4-e14<4'e 
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12gor 2 e 

prg- ammes' 1aesth fo . ek ma1n1Y, t t r 4m 

hiem 1~ef-bic W-repaii n~ g- opeatimhzf on ii -o o 

_the, farm. eqj,:je f orollabo~r owith 

the industriea-departient *jr,. 

9&5 2.Cordination/networkingf un ctions t,11rnp1,1e s,, 
~i~.<' agnces can bhest be 'done by organsn 

agnc ansn 
 eroial
 

trtnipoe am juipinht, to ~be f'olowed bY~nrrur~. 

~ ECtii& seul~.fomat'on~both 

~,Lat the centre and ~-t the,' 6rovilin1 le v e 

-t the-centre t hils 'op6o~ruriiyr can be very wellr uitilised~ 

Ci diint informin g high Governmnent officials 

- 2.~4 U -of' the variou ministries'to show the 4progress made C or,. 

4f~:n~fetworkflg/co'ordinatlg,with' agencies4 I~lke"9ubdirect-~$~ 

<~--~a'% t e PAMP birectorate of 'mllfl .ndu t r (es develop~ment,,. 

D. 0 B. P4 TP4 ', -I .P.B, .,I.T.B.''>Gaj1a h 'Mada,-3 1C' 

B IlBULOG, Kopdra'siCAlsi-ntan4 , -etc-'~ Agenda. 'o 

.c s444 h. -meetingeni 0 revie~w progress4-Kil a s h cou'ld the 

,made n th e a 1lementit~tqn 4.wc irnd discus,~ f'utuirepas 

~ 44 priori1ties~and, policy recomm~endation 4 s to be'nmade to the--

NainlFarm 1''"aiato c IuA4442 (1Fci~ "'''-4 

~~,~ ~ At -the P.rovncial l-evel sauch an annual 'opportnity4., -, , 

(pe'ferab~ly famr'' . on KiaTni"'t.ca'n 4bring-4~4'"-4Zr4 4 cl~~r'ay,iIK'd'4'" 

the le'ading farmer 1repr(,w-~nat i ves, lIocal ranufacturerr, 



cnene-d government 6P fiC,a1s fr0mnv arious, de-p 'artments- I ke.
 

T- EWA n'd ust'r ia', Ban]Z, Kq~peras7 , et." ace, to f ace
:P 

.y.-'_ .and,.exchange.very, useful~ info' ination likethe' farmrsresponse 

,,,:and i'p ities and thi ifclisi h popularisation 

4work 
 of' the farm 4 equipment. Th is usefu1inhformation can bp 

fed, ack tothe Secretariat of NFMCIO at: the.'cent're , 

WWe$fo'und one" follow..up meeting' after every, seminn/woi'kshop <~""". 

is -avery use f'u1 exercise to ke.<'p'he bn1fut bot at ;~: 

-J<4th<'oentre4 and. at the refe 4''4...ora'l"< level-. ,,.<.< 

S.'6 <We feel it is ve~ry. important to synchronize all activi ­

ties~budgeted ti uhDIP tbowards 'speci-fic goals set for the """" 

Syear'o on lyrwithin' the d'epartment but' also 'eteen :"the COOr, 

Sdinat
 
4 ingd amnts Ioretoakthis point clear,, 'may
 

e it' with an exampe. If certainnubro 

, provinces/arbas" have b een: chosen t o" introduce. selected. farm, . 

eqipenA n priority basis,.the acti'vities of say Subdirlec ' .~ . 

I'd mae r1ls/equipmet 

matm . . . . ,conduc... . . . . . '4i ' . . . . n . . . . . . . . .4.. 

Inl anng -'an d. guidanice visits to the., areas, etc. ) are '4 

6 ard "attain ing. the spcific: goals', 'at' the' sam 

04 I a i'- elk 4n DIPERTA, Perin-ifI.~:~~'~'' g ' 1 

b '66' t re'r a d ~at the provinces shul4d' "4 

al have sifi 'ai actiities. wh'ic h ar'e.budgee through ~
 

th )IT~ In' ot'her 4/wor atiU th tim of' DJP frepa -~
 

i.ra ion-aso, clo'se coord{iaton i1s reurdbt, h e
 

pa m~ten tIs/a'gen cies of'.th Grovertimn1nt which' have towor
 

'
a'er os,ynch r n.I 't'e atv'A~~eesk -th-e Cield,''
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7rW ~e aLL aware ofth ta o e,~ ain nhusNewset-Ler-­
cn,a~yi etorkTh Wth svp ­

ha S' taken the init &ative in this ~drectinadhs 

Sbrouight outAtw~o issues. orero-,N a~ 
ord e i'oake I t anto~ato 

~way comuncatio'h media, we perha~s *need tou raei 

by, tE-kingprofessional advise nnd Lisa'ni'posor y qajlif'ied 

t~~p/trained personnel who can dievote succii J~ii&for it. 

~'NaCircul at ion list-in addPition to several igeacies inentLio ne d 

abov-ma deial includie PPLS and LKVD~inthe seectedf 

proines Wel1 techi~a an d~prepared 4'ciesl'~f~t 

sionNprocess. ~ *N ~ 

tebakron
Tppepr Mtrilreotsfr-, aNetC nNN 

~. bya the Governmanual alo Indneia it is esetal(s 

('whichisyet o be fomed). or tentegrate an ai 
deeopmn offr caisaini Indonesia thr is4 

J~ no-oub thty-s'rpd techica comite hato 

U'- -~ --

play~~~~ithe~1ke(r
~"'i~a 

fadn 
m sp ca lly- in th-e-a--- earl-"'-4 

4,44'~4 ~ aA.ages -

V. - ( a - z VN-,-~ ~~~~~~~, 4 - a-, 



Apendix I 

COMMNTSON':.MEMORANDUM'OF S.ONC K., SINDING DATED_'
 

EBRUARY'27 -94 &DIRECTRUSAID -JAKARTA­.A/SIK 


Havng artci-atd~fllydurnq hevisit ofTFC study team lead by ,N1/S. 

MonicaK. Sinding andc havingj had the oppmrtuni4y eale t c informa:lly 

with theteam rmy&be'rson the first draft3 of thi eotin JakrtIa, nowxI 

wish" to'put the "following caruients in wrifinq on- their various' observation, 

~con~clusions and recoimnexdations made in this ii~o~drn"' Y 

'S,3Te tamhas expressed the fear of labour displacemn 

lms3gecaadbtd issue in recent years in developin countries)<.aspect 

th t ar u6 an d b t en fars C' -A 
JiLUUU.LI eu~W.LtJI 'jJUULLe nt and, pz,,ci,1,'ta t 

c ~ ~ wil pradt the densely Frnpulated islands of Java & lBali,causing undesirable"4< 

SThis'fear is3misplaced one in relatioi, to this project for the folloing 

reasons. 3First Of 3a'athe~technoloqy this project is transferrn
 

~ledged bythe team in'the report) is simpler' and, local ly produced with l'esser~""
 
labour displacemnent content unlike the rtdand more sophisticated farm~
 

J33 3ST'"eguipnrent with1vhigher social subsidy, built in it. 

~Secondlv, the w.1c'e spread diffusion o ny te~nl " qrras root '3leVP&. 
isaSlo~j onsuingprooess Jnvol vi ng lot of e esion, promotion 'e fort '' ad, tnt 

Tir~dly, in~ the absence of locally prod-uced equirm~nt,~ there is a danger 

3jof 'creating vacurre and 3 encourage,, iijdiscru' mIr~te inportation in a short span of . 

-3(tis it'haened in,"the 'case of smal rcmilling units without leavingan 

scope for the local production3of this. equijmient unitoa.Tsrai4secJ - "~'3 

of 3rice iiLng equipmrent (99 %of 'rice milling~ has been nmechanised~wihin a 2 '­

6'aI6167>&1977).wa manl du t he highi3cost and lo quaI ',t 

of i6i'ic copaed o' th mlldrice in addition 3 to the reasons ,of 

sing .wages: and, hi-pres -,ure 'sn lemvlJI f the jrivat doalers ofPPSJa, ns '3' 

qu 3" 33 '33' 3~eKt. 

-IM Ai, '11'339'R43~3 a- h3 

nnes a" 
V, " ' 

http:1977).wa
http:JiLUUU.LI
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With the 'continued rising labour wages even in Java (specially in West-

Java, the agricultural daily waqe has increased from Pp. 600,- to Rp. 1.200,­

wihin last 3 years) similar demand for imported farm equirment such as hand­
tractors at least in few pockets is alreadyr visible. In other words the- remti 
and develorrent of indiienous sfal Farm eauirient industrv is both essential an, 

is in accordance with the nolicv of the (Tovernrrent. 

Nqvt r- O I has become aware of fbe imnortance of developinq indigenous 
canability of simpler farm eouirpn'nt includin hand tractors and has banned its 
imortation since the year 1983/1984.
 

Ho ever, the selection and introduction of anprooriate farm ecmdimont
 

and their priorities in different parts of the country should he an imnortant
 
consideration and is to be clearly snelt out after carefu" consideration
 

and study in depth in the National Strateqy plan of faTi urchanisation
 

for th6 entire country.
 

4, 5 & 6 ; With regard to the proposal of Japanese support for the
 

"National Centre for Development of Appropriate Enqineerinq Technology" in
 
Indonesia, the latest situation as I qather from Mr. Jafri Jamaluddin (secre­

tary of Directorate General Food Crops Production ) and Mr. Sihobinq (Direc­

tor of Directorate Food Crops Production) is as following : Thiey said, it is
 

still at a proposal stage and no further assurance has been received from the
 

Japanese Covernment in this regard, Further they have mentioned if it does
 

mate'rialise, it will be essentially for establishing a'Natioral te.tinq and
 

training centre for aqricultural engineerinq at Sukamandi in West Java.
 

It may be also noticed from the proposal (a copy of the same is enclosed here­
with) that the total assistance of U S $ 6.620.00)0 is eanaurked for the buil­

ding and eauipment costs only. Stranqely enouqh no line item budget for te
 

expatriate consultnnt: and for the traininq abroad of local counter part staff
 

is indicated in it
 

*) Certain influence of this project can hb. (IaiTrrd in this regard includini 
stopping of 1.000 mini-tractors iniix)r[L:iion to W. s;tntera 

**) Refer this projects recxcrrnritions aiid,in " C(luidelinesifor A Deve]ojpient.
Strategy of Farm Mechanisation in Ind(nn(?:ia" lv V.?. Rfedy 
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Since this prJecit s emphasiis, is esser LiaJ y'on indiist ialJ xeso n 

takng, te apprppriate arm1eqnuipaiin tchnoloq to the f iel leel, 
icould very--well: cam lement tii estabishint of~the abye natin 1:conr 

for- testiLng nd trainin~ adwe'i oe noeitne 1iowver, in,. 
M'Y oii) he building, & ipnt- orthe cente in~the4 above rp 

seem very~muchr on higjh. side and too sohsiae'n~lbrt for the kind 
ofarmequipment 'technology th~at needs to be intro~duced onproiyn d­

nesia.2 -- -

S Itaf not be out' of place to mntnUon hore~that' due to the successful 4 ?<2 

diffusion4 of i he technology this project has introduiced in W. Sunaterail it can-<1i. 

be. seen that it'has gnrtdsufficient interest - in the other provinces 

Slike A'hNot 2nlaer; tiorHj Sn1w~ris1. Chr* uaps' , erl 

frundertakw~ing simiilar field extension4wrk: intensively 4-whch':isbiIq,4 

tou thr-Ouc0h Dt"IPPOr. fn nther, fixrd1., ii un(1,erst,1incI is 
-vG,0T-svn uch' nerestod tn veloninc a~4fll% t 'in 

scs (-continuod annd vnorhnos a bJ jclor prqrm rol TPRI/US?\I4 

7.4-4 Fro 4n~ exp ga sn 44 thr 4-44-the~.4 ion-the4~44- rinc 4.4t-A ne e 4-4444-->44 II 4 ug 

of444this4 4avprjet 44.tii we oulie the- -4r,,4.4.ia for chosn - the4 approp4-

ofI~the teampwile making, andilesos laint thrhthe consideationnotice7 


of thlw-nprjc is 
athis oe t ehv ulndo co.n prpa--

V, -. T.DCr'II (ne the Ministr thedst r~y) fo the 

Th prioritinthties for s-etlein the"'frmtke tree othraea 

o4­
. rild4-4-- fsio vofrt4ruid'oriintI heaHiisefYsEdlhi t~~n 444 4 

seatt coun haveinth h areas'4 'he v iibItro onoi cciiieel escalpedir th6 44.­

44- . t4-44 
f ', , - L- ­

4 d'i '4-m '4-nni r A D v l rralfr1oT fr S- Li J1 1~ 4 

n'4Tetaisseii ec~ddnfrbidn ~efra oew* -4444.44444~ 

http:4r,,4.4.ia
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,'entirely agree wit the -team, at the; co 6dmnt of 0 '1 in te-rms 

of'tiJJ.gger- budget and-wr staf~f -embers""tbo xrk with -the'pr'oject iast'b 

*bbta a~y P~re hathanbe6 n ny futare cooi arati ye aoeep' iitn 	 .t~ '-

n etstup,Agiutra 
9. U dr setr riutua Ministxry/ '(at the Sub-Directo 

ate levelin~i DITPFOD)4 has the responhsibilityi for the introduction and the 

developmfent 	 o farm ehnsaini hecuty Theneed~t~ohave a forna' 
iup wihBPKMI.D.C;for the follow--on-project is~desirable as mentioned 

above, 	 ~ 

lO'Ifelt rather flattered and at the same timeembcrassed a little 

at the team' s very complementary references made on my roebtattecs 

~K~ of my nsitutels I Wihout going into:'details Ilcan only~ say ,that this 

Tl project h'as received the necessary technical "and administrative assistance' 

from TRLLos Banos and without which it'wuld not have been txossible to 'shanj 

<2 	the results to the extent we are able t, Of course, there is scope for ~~ 

improvemient and that can be identified and stressed in any future tie tip.' <"' 

To my knwlede'there is: no other institute (other'than''TRRI) which has 
develored such a range ofappropriate smiall farm equipwint technoiclogy and 

gathered so much experience 'in the trnfroF is ehoo~ tote develo-A 

pingcountis 

'YfK .Ther~e i s no doubt that a fresh' approach is'advisable for the'consideration 

order to mak~e 'a greater impact a MI~rehensive 

andabiqr Po~rarmm Js~ to b~ lform'1atMd ,tn cons'ulation~with'the conror'nod 
C-.0,1. officials. 

ofaz folwo-rjc& Inqe 	 Wore 

Bef~ore the time runs out, ifI MlV be~permitted~to suggest, it ul 

p~jerhaps be useful, at, this stage to start the dialoctie~at a senior 3evpl betweenj 

the, USID mission and GO0 officials to find out whethe~r there issuffi.n& 
interest in the follow-an-rjc and if>so Mto ,l Ouo thca hmx'a mt1 gnd 

er 	 -)nopasnil ituo 	 toconitins I fee b nfrunt 	 this 

Project. in mi stream rid lt'his pprtunty go away to 'e fullerimpact 

,an graa h 	 devlop1nt .~otiuint noeinEooi 
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OUTREACH PROGRAM
 

Thailand
 

The Thai program was terminated on September 30, 1986. The
 
program has made good progress toward establishing a national
 
program of Industrial Liaison and the activities are continuing

in the country after the termination of the project. IRRI will
 
continue to work with the Agricultural Engineering Division of
 
the Department of Agriculture in Thailand.
 

Following is a report on activities in Thailand including

the result of aSocio-Economic study for the Northeast of Thailand
 
and a report on the research of an inclined plate planter.
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seeding. Soil boxes were located at the exhibition sites to
 

demonstrate hand seeders and weeders by interested observers.
 

3) Workshop on Technology and Technology Transfer for Rural
 

Women at the Asian Institute of Technology for 3 days. There
 

were no field demonstrations although the machines were discussed
 

in detail during the workshop.
 

TRAINING:
 

Training continues to be a major part of the project. 

There is a continuous need to train AED staff, government agency 

staff, manufacturers and farmers. Each of these groups have 

received some training during the semi-annual reporting period.
 

These training programs are summarized as follows.
 

1) Agricultural Engineering Division Staff: Training for the AED
 

staff included seminars held each month beginning January 1985.
 

The seminar programs are selected by an AED-[RRI staff committee
 

and is normally scheduled for 2 hours duration. A list of pro­

posed future seminar topics are as follows:
 

ORGANIZATION OF AED SEMINAR
 

1. Frequency: 1 per month 

2. Time: First Monday 9.00-10.00 A.M.
 

3. 	Suggested Topics:
 
a) Agricultural Efficiencies
 

1. field 2. machine 3. machine capacity 

http:9.00-10.00
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b) Mechanical Drives
 
1. V-Belt 2) Universal joints 3) Gears
 
4) Chain & sprocket 5) Hydraulic
 

c) Dimensions & Dimensional Analysis
 

d) Development of Pi terms
 

e) Models and Similitude
 

f) Design of Transport Systems
 

g) Alternate Fuels
 

h) Research Methodology
 

i) Post Harvest Technology
 

j) Development of Experimental Machinery Prototypes
 

a) Fertilizer applicators b) Improved moldboard plow
 

c) Soybean thresher d) Groundnut Digger
 

k) Potentials for Advanced Degree Training
 

1) Aukomatic Sensing-Controls
 

m) Computer Applications
 

n) Field Testing Designs for Statistical Analysis
 

o) Government Policy and Marketing and its Effect on
 
Mechanization.
 

p) Agricultural Extension Program in Thailand
 

q) Graphical Methods
 
a) Curve plotting b) Histograms c) 3 dimensional plots
 
d) Nomographs
 

r) Other: 1) Writing Project Proposals
 
2) Ideas from AED Seminar Committee
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The first seminar was entitled "Introduction to Computers".
 

An outside resource person was invited to participate in addition
 

to the IRRI staff. The second seminar was entitled "Research
 

Methodology" presented by a resourse person from Chulalongkorn
 

University. The objective of these seminars are to provide the
 

professional AED staff with appropriate topics to improve their
 

capability.
 

2) Government Agency Staff: In order for the project to
 

effectively cooperate with projects and government agencies,
 

appropriate individuals must have some training in mechanization.
 

Training not only assures the machines will be used properly by
 

the agency staff but they are also capable of including some
 

training of farmers in their programs. The following training
 

programs were conducted for government agency staff.
 

No. of
 
Participants Location Duration participants
 

a) District Agri. Officers Lampang 3 (lays 26
 

b) Agricultural officers Chiangmai 3 days 50
 

c) Extension-Specialists Prae 4 days 15
 
BAAC staff 
 16
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SMALL FARM MACHINERY TRAINING COURSE
 

At
 

Prae Rice Research Center
 

February 19-21, 1985
 

SUMMARY OF COURSE EVALUATION
 

1. Thirty-one persons were attending the training course.
 

Fifteen participants were government officers and the rest were
 

BAAC officials. Three 	government officers and four BAAC officers
 

had participated in a 	 similar course before.
 

The participants already knew or were familiar with
 

the following equipment before attending the course.
 

Equipment No. 	of Government No. of BAAC
 
Officers 
 Officers
 

1) Buffalo plow 10 	 13
 
2) PT with moldboard plow 7
 
3) PT with disk plow 	 5
 
4) Ridger 	 5
 
5) Jab Planter 	 9 
6) Inclined Plate Planter 7
 
7) Star Wheel Weeder 	 8
 
8) Sprayer 	 12
 
9) Rice Thresher 7
 
10) Soybean Thresher 5
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3. After completion of the course, the participants
 

obtained the most information and/or got the most understanding
 

of the following equipment.
 

Equipment 	 No. of Government No. of BAAC Total Votes
 
Officers Officers
 

1. PT with 1 3 4 
moldboard plow 

2. PT with disk plow 4 5 9 
3. Jab Planter 4 6 10 
4. 2-row RIP 4 12- 16 
5. Inclined Plate Planter 10 11 21 
6. PP Weeder 5 4 9 
7. Star Wheel Weeder 8 7 15 
8. Sprayer 7 5 12 
9. Rice Thresher 3 5 8 
10. Soybean Thresher 8 11 19 
11. Groundnut Digger 7 10 17 
12. Groundnut Stripper 8 12 20 
13. Groundnut Sheller 11 11 22 
(Note: The participants could select up to six machines) 

4. The most promising 	equipment for respective areas of the
 

participants are as follows:-


Equipment No. 	of Government No.of BAAC Total Votes
 
Officers Officers
 

1) PT with disk plow 1 6 7
 
2) Jab Planter 9 7 16
 
3) 2-row RIP 7 12 19
 

4) Inclined Plate
 
Planter 6 10 16
 

5) PP Weeder 4 6 10
 

6) Star Wheel Weeder 8 4 12
 
7) Sprayer 2 5 7
 
8) Rice Thresher 5 7 12
 
9) Soybean Thresher 7 9 16
 
10) Groundnut Digger 5 5 10
 
11) Groundnut Stripper 7 11 18
 
12) Groundnut Sheller 7 9 16
 
Note: The participants could select up to six machines.
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5. In order to promote the use of small farm machinery to
 

farmers, the participants suggested the following approaches.
 

- Set up pilot plots in farmer's fields in collabora­
tion with village leaders and BAAC officers.
 
C,.ose monitoring must be done. The machines to be
 
promoted should be available for farmers to buy.
 
However, they must be suitable for local conditions.
 

- Demonstration and exhibition program for farmers and 
training program for progressive farmers. 

-	AED should distribute the promising machines to
 
related organizations more widely.
 

6. Twenty-three participants indicated the topics for 

training were suitable, while no answer was received from the 

rest of the participants. However, some participants would like 

to have more information on the following topics. 

-	Sprayer
 
- Chemicals and chemical residue
 
- Rice transplanter
 
- Weeder
 
-	 Land preparation for different types of soil 
- Water pump
 
- Power tiller
 

7. Twenty-six participants indicated the handouts were 

suitable and useful, three participants indicated a fair amount 

of usefulness. However, two participants suggested more detai ls 

and pictures should be included in some of the handouts. 

8. The participants suggested the following changes and/or 

improvement in the training course.
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- More time should be allocated for sprayer and more
 
information should be included in the
 
handouts.
 

- There should be more information on power tillers and
 
attachments
 

- There should be more information on the use and
 
maintenance of the equipment
 

- There should be more demonstration plots so
 
the participants can see the results of the use of
 
different equipment.
 

9. Twelve participants indicated the laboratory
 

practice was suitable, another ten participants also agreed
 

but suggested more time and for the laboratories.
 

10. Fifteen participants indicated the duration of training
 

was suitable. But twelve indicated the training was too short
 

comp; ed with the course contents. A more suitable duration
 

should be 4-5 days.
 

11. General comments from the participants are as follows:­

- There should be posters of each machine during the 
display. Sources of availability should also be 
indicated. 

- Drawings of simple equipment should be distributed to 
farmers during demonstrations so some interested farmers 
could build the equipment themselve. 

- Problems, cause, and remedy for each machine should 
be emphasized. 

-	 Movies and/or video should be shown in the training 
course (if possible) 

,%
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- More equipment should be distributed to BAAC
 

- There should be more training for BAAC officers,
 
especially for each province or region.
 

- Achievement of participants should be evaluated.
 

- All lecturers were friendly.
 

3) Manufacturers: A course to train manufacturers in
 

machinery production technology was held in cooperation with the
 

Industrial Services Division in Bangkok. IRRI cooperating
 

manufacturers were selected to attend the 12 day training
 

program. The ISD provided classroom and laboratory facilities
 

which were very effective for the course objectives. All
 

lectures and handout materials were in the Thai language.
 

CURRICULUM
 

for
 

MANUFACTURERS TRAINING PROGRAMME
 

12-23 November, 1984
 

Monday, 12 November
 

0900 Welcome Address
 

1000 General Intrpduction to Metal Working
 
Industry
 

1330-1630 Farm Machinery Industry
 



-10-


Tuesday, 13 November
 

0900-1200
 
1330-1630 
 Principle of Engineering Drawing
 

Wednesday, 14 November
 

0900-1200
 
1330-1630 Engineering Drawing
 

Thursday, 15 November
 

0900-1200 
 Heat Treatment of Steel (Demonstrate &
 
Practice)
 

Friday, 16 November
 

0900-1200 
1330-1630 Foundry Technology (Demonstration using 

Aluminium) 

Monday, 19 November
 

0900-1200 
 Oxyacteleane:
 
1330-1630 Welding Technology - Electric -' Demons-


TIT tration
 
Tuesday, 20 November
 

0900-1200 Jigs & Fixtures for Welding
 
1330-1630
 

Wednesday, 21 November
 

0900-1200
 
1330-1630 
 Plant Layout and Material Handling
 

Thursday, 22 November
 

0900-1200 Safety
 
1330-1630 Factory visit 
(The Siam Kubota Diesel Co.,
 

Ltd.)
 
Friday, 23 November
 

0900-1200 Practice on Plant Layout & Material
 
Handling
 

1330-1630 
 Discussion & Conclusion (AED director)
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MANUFACTURERS TRAINING COURSE
 

SUMMARY OF EVALUATION
 

Evaluation of the training course was done in four parts;
 

participants, curriculum, lecturers, and general. The results
 

are summarized below:
 

Part I: Participants
 

Twelve out of eighteen participants had never participated
 

in any training course before. The course was moderately useful
 

to ten particirants and highly useful for the rest. All of the
 

participants agreed the arrangements provided were good.
 

Part II: Curriculum
 

1) Most important topics
 
-Heat treatment (5)
 
-Drawing (5)
 
-All topics (2)
 
-Welding (2)
 
-Jigs and Fixtures (2)
 
-Foundry (2)
 

2) 	Least important topics
 
-None
 

3) Most interesting topics
 
-All topics (5)
 
-Heat treatment (2)
 
-Drawing (2)
 
-Jigs and Fixtures (2)
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4) 	Least interesting topics
 
-None
 

5) 	Topics that should be expanded
 
-Heat treatment (6)
 
-Foundry (4)
 
-Drawing (2)
 
-Welding (2)
 

6) Topics that should be included in the next training
 
-Die and cast
 
-Forging
 
-Machining
 
-Cost analysis
 
-Safety
 
-Extension and marketing
 

7) Topic that should be deleted.
 
-None
 

8) Suggestions/comments
 
-There should be more 
time for factory visits
 
-There should be more practice time for the participants

-High technology which is not applicable 
to 	the

manufacturer such as 
TIG and MIG welding should not be
 
emphasized.
 

Part III: Lecturers
 

All participants indicated 
 the number of lecturers,
 

lecture notes, and content 
 covered during the lecture were
 

suitable. However, 
 eleven participants suggested there
 

should be more practice and utilization of laboratory equipment.
 

Part IV: General
 

The training duration 
 of 	2 weeks was desirable for most
 

participants (14). Three 
 participants suggested week
one 


training because of their 
 lack of free time. Only one
 

participant would like 
to 	have 4 weeks training. The number of
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participants for the training course should 
 be 15-20 (10
 

choices). The training environment at ISD was perfect (all
 

participants).
 

4) Farmer Training: The farmer training programs were not as
 

formal as those for manufacturers and agency staff. The training
 

normally consisted of one day lectures and laboratory excercises
 

on selected machines. Each program was organized by a coopera­

ting agency or a manufacturer. A summary of the major programs
 

presented to farmers are as follows.
 

No. of'

Cooperator Date participants Location
 

1) Prae Rice Research Center Sept. 19 48 
 Prae
 

2) Prae Rice Research Center Sept. 52
27 Prae
 

3) Jakpeth Tractor Co. Jan. 7 550 Muang
 

4) Jakpeth Tractor Co. 
 Jan. 8 400 Lamsak
 

5) Jakpeth Tractor Co. Jan. 9 200 Lamkoo
 

6) Jakpeth Tractor Co. 
 Jan. 10 350 Chandam
 

7) Appropriate Technology
 
Association 
 Jan. 27 52 Chiangmai
 

The project staff assisted Jakpeth Tractor Co. in extending
 

the inclined plate planter to farmers. An individual from the
 

tractor company was assigned to assist in the lectures and demon­

strations so he could be trained and could continue with
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their program without the project involvement. This company is
 

manufacturing the inclined plate planter and is working with the
 

Bank of Agriculture an Agricultural Cooperatives to properly
 

introduce the machine to farmers.
 

PUBLICATIONS:
 

The following publications were written and presented
 

during the period of October 1 through March 31.
 

1. 	 "Implementation of Mechanization to Small Rice Farms in
 
Thailand" by Dr. B.J. Cochran, paper presented at the
 
Industrial Extension Workshop, Peoples Republic of China.
 
October 9-24, 1984.
 

2. 	 "Small Farm Mechanization in Thailand Present and Future" by 
Dr. B.J. Cochran and Mr. Chak Chakkaphak, paper presented 
at the Farm Machinery and Rural Industry in SE Asia and the 
Pacific Conference, Pattaya, Thailand. November 26-28, 1984,
 

3. "THAI-IRRI Industrial Extension Program for Small Farm
 
Mechanization" Industrial Extension Conference,
 
Agri. Engr. Dept., IRRI, Los Banos, Philippines,
 
Oct. 10-13, -1984.
 

4. 	 "Implementation of Mechanization to Small Rice Farms in
 
Thailand" by B.J. Cochran, Paper presented at American
 
Society of Agri. Engr. , New Orleans, La. , Dec. 11-14
 
1984.
 

5. 	 "Methodology for Technology Extension of Small Farm
 
Mechanization", by B.J. Cochran, paper presented to
 
workshop on Identification of Appropriate Technologies
 
and Methods of Technology Transfer for rural Women",
 
Asian Institute of Technology, Bangkok, Thailand,
 
Feb. 25 - Mar. 8, 1985.
 

6. 	 "Annual Report-IRRI-THAI Industrial Extension Program for
 
Small Farm Mechanization" by B.J. Cochran and
 
Chak Chakkaphak.
 

IV 
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STATUS OF MACHINE ACCEPTABILITY:
 

An important part of the extension program has been to
 

survey the farming areas, introduce appropriate machines for the
 

farming conditions and extend machines indicated 
to have poten­

tial acceptability by farmers. As of now there 
are five machines
 

not previously accepted by farmers which are now commercially
 

available.
 

1) Inclined Plate Planter - This machine is having the
 

greatest 
 success in that there are three quality manufacturers
 

selling to farmers. The BAAC has accepted this machine as a
 

product they will purchase for farmers. The three manufacturers
 

have produced in excess of 300 units during the past 6 months and
 

they estimate more than 1000 units will be sold during 1985.
 

The Inclined Plate Planter was designed by the IRRI
 

-Agricultural Engineering Department introduced
and was through
 

the Oroject loan program to national projects. The planter is
 

capable of planting rice, soybeans, mungbeans, sorghum, corn or
 

peanuts plus can be used to apply fertilizer to upland crops.
 

An operators manual has been developed by the project in both
 

English and Thai languages. The retail value now ranges from
 

2,900 Baht ($110.00) to 5,000 Baht ($185.00) depending on the
 

manufacturers. The price should reach a more constant as
level 


free marketing competition continues.
 

C"> 
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2) Rolling Injection Planter - The Agricultural Engineering
 

Division and a Small Farm Machinery FAO project has modified and
 

developed a 2-row Rolling Injection Planter. It 
has been used in
 

the projects exhibitions, demonstrations, and training programs.
 

More than 2000 rai (300 ha) 
has been planted by farmers in the
 

rainfed areas 
of the north. A manufacturer can now produce the
 

machine and sells to farmers for approximately 2,200 Baht.($82.-)
 

3) Cyclone Seeder - Previous work has been done by the
 

project in extending the cyclone seeder but during the past 
 year
 

it has become a machine being accepted by small 
farmers. A
 

manufacturer has been trained 
to produce the seeder commercially
 

for 500 Baht ($20.00). Approximately 100 units have been
 

distributed among farmers, projects and government agencies. 
 The
 

seeder is capable of broadcast seeding rice in 
paddy and upland,
 

plus 
 any free flowing granular material, including fertilizer.
 

The versatility of the machine increases the acceptability 

potential. 

4) Push-Pull Weeder: The push-pull weeder may be reffered 

to by several 
names but it is a tool that originated in Europe.
 

It was introduced into Thailand by 
an FAO Farm Machinery project
 

and is being accepted as a light, inexpensive tool to
 

reduce the drudgery of weeding upland crops. 
 The weeder is most
 

effective when weeds are 10 cm high or 
less in light soils.
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Observations comparing the push-pull weeder with the standard hoe
 

indicates the standard hoe is out of the soil and producing no
 

effective work 85 percent of the time. The push-pull weeder is
 

in the soil producing effective work 85 percent of the time. A
 

manufacturer produces this machine and sells 
for 80 Baht ($3.00).
 

More than 200 units have been produced during the past 6 months.
 

5) Improved Buffalo Plow: The Thai-IRRI project improved
 

the design of the conventional buffalo plow more than 2 years
 

ago. Test results showed the improved plow to be more efficient
 

with a higher field capacity compared to the conventional plow.
 

The plow has not been widely accepted but farmers who use it
 

agree it is an improvement but more expensive. The project
 

worked with the manufacturer to develop a mold so the plow could
 

be cast which reduced the purchase price. Farmers in the nor­

theast are most interested and approximately 100 new models have
 

be produced by a manufacturer in Khon Kaen.
 

VI. MECHANIZATION-ECONOMIC STUDY
 

A special study was implemented to determine the
 

mechanization and economic 
status of the farmers in the
 

northeast.
 

Three hundred and thirty three farmer households from 17
 

villages in 5 provinces were sampled. A questionnaire for each
 

village leader was used to provide village level statistics. The
 



survey also included a questionnaire for 18 manufacturers to
 

determine the size, type and amount of equipment produced. it
 

was conducted by a staff of one study leader and 6 enumerators.
 

All data has been collected, edited and entered on PC computer
 

diskettes. A complete set of data will be given to the IRRI
 

Agricultural Engineering Department and shared with the
 

Department of Economics as a source 
for more detailed Socio-


Economic Analysis.
 

Results of the study presented as Figure 1, shows more than
 

50 percent of the farmers in all provinces want to invest in
 

mechanization. Most of the farmers indicated they would need
 

loans to purchase equipment.
 

Tables .1and 2 summarizes the reasons farmers gave for wanting to 

buy machines or not buying machines respectively. The farmers 

who wants to buy machines listed the constraints presented in 

Table 3. Table 4 presents the farmers attitudes toward mechanization. 

These preliminary results indicate mechanization would be 

accepted by farmers in the northeast. Additional analysis of the 

survey results should indicate the level of mechanization that 

would be most acceptable. 

A full report of the Mechanization Economic study will be
 

made and published as a separate publication.
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Percentage of Farmers Who Want to Buy 
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TABLE 1. 	Main Reasons of Farmers (by percentage) for Buying
 
New Machines.
 

PROVINCE
 

Reasons Khon Kaen 	 Nakorn- Rci Et Srisaket Korat Overall
 
panom
 

Plant on 14.0 26.3 42.6 28.8 2.0 23.0
 
time
 

Do better
 
job 8.0 21.1 9.3 19.2 8.2 12.8
 

Easier 22.0 18.4 9.3 19.2 16.3 16.9
 

Save time 20.0 5.3 7.14 7.7 6.1 9.5
 

Increase
 
income 8.0 10.5 14.8 - 24.5 11.5
 

Versatile 10.0 7.9 7.4 3.8 34.7 12.8
 

TABLE 2. 	Reasons Farmers Not Buying New Machines.
 

Reasons Khon Kaen Nakorn- Rot-Et Srisaket Korat Overall
 
panom
 

Too expensive 50.0 57.1 85.2 66.7 39.5 57.7
 

Less use - 10.7 - 4.2 - 2.7
 

High cost for
 
fuel & oil 12.5 7.1 
 - 8.3 5.3 6.7 

Not suitable 
for areas 3.1 10.1 - 16.7 7.9 7.4 

Small land 18.8 7.1 11.1 4.2 7.9 10.1 

[lard to operate - - - - 7.9 2.0 

Many reasons 12.5 3.6 - - 31.6 11.4 



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

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

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

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

- 21 -


TABLE 3. Constraints of Farmers Who Want to Buy Machinery
 

Reasons Khon Kaen Nakorn-
 Roi-Et Srisaket Korat Overall
 
panom
 

No money 77.8 87.3 77.9 78.8 71.1 77.8 

No operator 23.9 33.3 20.6 21.2 13.3 21.9 

Land limita­
tion 20.9 49.2 30.9 34.8 14.5 29.1 

Hard to 
operate 13.4 47.6 .32.4 31.8 34.9 32.0 

Expensive 80.6 71.4 73.5 74.2 73.5 74.6 

Hard to repair 67.2 76.2 73.5 81.8 77.1 75.2 

TABLE 4. 	 Attitude Toward Mechanization of Farmers Who Want to
 
Buy Machinery With Loans Provided.
 

Reason Khon Kaen 	 Nakorn- Roi-Et Srisaket Korat Overall
 
panom
 

Save time 
 94.0 81.0 83.8 89.4 79.5 85.3
 

Plant on time 88.1 
 76.2 75.0 89.4 66.3 78.4
 

Easier
 
activity 80.6 61.9 73.5 81.8 68.7 73.2
 

Increase yield 64.2 68.3 70.6 80.3 63.9 69.2
 

Increase
 
income 73.1 77.8 69.1 75.8 68.7 72.6
 

Do better job 80.6 74.6 69.1 77.3 73.5 74.9
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FUTURE PLANS:
 

Six months remain before the project terminates. During
 

this time the following activities will be initiated and/or
 

completed.
 

a) A manufacturers traininig course will be held in Khon Kaen in
 

the northeast during July. The training will be conducted in
 

cooperation with Khon Kaen University Industrial Engineering
 

Department, Industrial Services Institute (Khon Kaen) and 

Industrial Services Division (Bangkok) 

b) The Agricultural Engineering Division seminar will be 

continued and will include topics selected from the proposed
 

attached list.
 

c) A Farmer Training Course will be conducted in cooperation with
 

the Northeast Region Agricultural Office Irrigation Project.
 

d) During the 1985 rainfed rice crop planting season,
 

demonstrations will be made to farmers in cooperation with
 

provincial extension officials. The Cyclone Seeder will be
 

emphasized along with the RIP and inclined plate planters.
 

e) Follow up with the Prae training course to assist with
 

activities the extension officers and BAAC staff initiated in the
 

northern provinces.
 

f) Terminate the project and produce the final project report.
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A SOCIO-ECONOMIC MECHANIZATION STUDY IN THE NORTHEAST REGION
 

OF THAILAND
 

BACKGROUND
 

INTRODUCTION
 

The adoption of farm mechanization in Thailand is
 

an increase in farm machines, mostly tractors,
evidenced by 


water pumps and threshers. This is most evident in the
 

Central Region where extensive use of farm machinery has
 

resulted in high cropping intensity. However, the same is
 

not true of the Northeast region.
 

A distribution of farm holdings and and cropping
 

in tableL.l. Despite
intensities for Tha'lland is presented 


having the highest percentage of paddy land, the Northeast
 

Region has the lowest cropping intensity, a low level of
 

income. Comparatively, the
mechanization and the lowest 


Central region has a much lower percentage of paddy land but
 

conversely, the highest level of mechanization, cropping
 

intensity and income.Differences in the geographic location, 

biological, social environment and level of education have 

been cited as possible areas of study. A socio-economic 

s t udy should hl 11 determine con.; ral it s to the adopt ion of 

Farm Machinery in the Northeast ll, gion. 



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

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

TABLE 1.1 : DISTRIBUTION OF FARM HOLDING LAND
 
AVERAGE CROPPING INTENSITY,INCOME AND
 
HORSE POWER PER HECTARE
 

% OF FARM % OF CROPPING AVE.
 
REGION HOUSEHOLD PADDY INTENS. INCOME 
 UP/HA
 

LAND % BAT/HH
 

NORTHEAST 40.1 48.45 94-98 499.4 0.038 
NORTH 26.2 21.7 110-114 832.6 0.100 
CENTRAL 19.8 23.7 99-128 869.7 0.194 
SOUTH 13.8 6.6 98-110 605.2 0.029 
------- ----------------------------------------

CONSEQUENCE OF SMALL RICE FARM MECHANIZATION PROJECT
 
SOURCE : AGRICULTURAL STATISTICS CROP YEAR 1979/1980
 

f€ 
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province, five in Korat province, three each in Nnkorpanom,
 

Roi-Et and Srisaket province.
 

TABLE 1.2 : VILLAGES IN PROJECT'S SURVEY
 

Sub- Village Vill HH.in H.H.in Enu-
Province District district name No. Village sample mer 

rator 

Khon Banphai Koksamran Koksamran 1 192 14 7 
Kaen 

Koksamran 11 91 14 

Nampong Sa-ad Kambong 8 113 17 7 

Kambong 9 187 17 

Korat Pakchong Nongsarai Submong 4 83 20 6 

Jantuk Tamanao 11 325 20 

Srique Kudnoi Banmai 11 139 19 6 

Nongyakaw Subchumpon 6 116 7 

Subchumpon 11 148 16 

Nakorn- Nawa Nawa Nakoy 5 ilII 21 7 
panom 

Nagua 8 103 21 

Tarua 1 123 21 

Roi-Et Muang Nangkaew Nongkawa 12 1,10 28 7 

Nongtone 13 65 13 

Laonnnt han i8 105 20 

Sri- Uthum- Tae Tiae 1 134 33 7 
saket pornpisai 

Taket [landuv 1 63 16 

Kas. i lsuk 7 53 14 



The third stage involved the selection of households.
 

Census lists and other information obtained from each
 

village headman formed the basis for stratifying the
 

households by machine use, water supply and existence of
 

farm lands. Households were randomly selected from each
 

strata based on a fixed sample size assigned to each village
 

and a fixed proportion computed for each strata. Three
 

groups of villagers were separated by existance of farm
 

land. The first group was the farmers who had less than 10
 

rai of farm land. The second group was the farmers greater
 

than or equal to 10 rai and less than 30 rai. The farmers
 

who had farm land greater than 30 rai or equal to 30 rai
 

was included in the last group.
 

A total of 331 households were selected. Sixty-two in
 

Khon Kaen, eighty-two in Korat, sixty-three in Nakorpanom,
 

sixty-one in Roi-Et and sixty-three in Srisaket.
 

QUESTIONNAIRE DESIGN
 

A total of sixteen questionaires were designed and 

used to measure patterns of production,resource use, labor 

and machinery use and inventory change. These forms are 

described in detail as appendix A. 



DATA PROCESSING
 

Data for the project was processed partly using Statpac
 

and Lotus 1-2-3 software with an IBM-PC and partly, with SAS
 

(Statistical Analysis System) on an IBM 4361 mainframe
 

computer. Analysis of the data assumed a simple random
 

sample and thus, independence of the observation units. Data
 

comparisons were made among provinces and by type and
 

level of mechanization.
 

OBJECTIVES
 

The study's main objective was to assess the potential
 

role of new or improved engineering techniques in
 

alleviating resource constraints, improving resource use
 

efficiencies and reducing small farm input costs. The goal
 

was to increase production, incomes and enhance gainful
 

employment opportunities for the rural population of
 

Northeast Thailand.
 

SCOPE OF THE STUDY
 

Since rice is the major crop in Thailand, the emphasis
 

of this study was on rice farms. Only households %,th at
 

least one plot planted with rice were selected survey
 

samples.
 

(
 



SAMPLE CLASSIFICATION
 

Farms were classified based on the degree machinery was
 

used in land preparation. Non-mechanized farms used only
 

animals, usually buffaloes, in land preparation. The other
 

extreme was the classfication of mechanized farms, which
 

used 2-wheel small, 4-wheel or large 4-wheel tractors for
 

land preparation. Farms using a combination of animals and
 

machines were classified as partially mechanized.
 

DEFINITION OF TERMS
 

1. 	Dependency Ratio The ratio of family labor members to
 

the number of children and old persons who did not work.
 

2. 	 Cropping intensity : The percentage of the ratio of
 

annual planted area to the farmer's planted area.
 

3. 	 Farm operations
 

Focus is placed on the following operations basic to
 

rice production:
 

a. 	 Land preparation, used for seedbed preparation
 

and tranplanting
 

b. 	 Planting
 

c. 	 Care and cultivation, during seedling development
 

and after planting.
 

d. 	 Harvesting, included cutting the stock and carrying
 

the crops to the threshing area.
 

e. 	 Post-production: includes threshing, winnowing, 

bagging and t ra ns port a t ion to cr st(I r; v, 

IV 



4. 	 Productivity : An index measuring the average return
 

to a particular input. Land productivity was mesured
 

in term of yield(kg) per hectare. Labor productivity was
 

yield per human labor use. It can used as and
 

indicator of agriculural growth and is associated with 

land productivity and/or land area per labor unit 

through the following relationship; 

Y/L = (Y/A)(A/.)
 

Y/L = LABOR PRODUCTIVITY
 

Y/A = LAND PRODUCTIVITY
 

A/L = LAND AREA PER WORKER
 



SURVEY OF LITERATURE
 

FACTORS AFFECTING FARM MACHINERY ADOPTION AND DIFFUSION: A
 

PREVIOUS STUDY
 

A study made by Jongsuwat (1980) indicated that regions
 

where labor cost is high tend to be more mechanized.
 

Further, regions with higher incomes were more able to
 

afford tractor plowing. Regional variations in water pump
 

utilization resulting from variations in farm income and
 

labor costs were not found to be important. This case study
 

for the central region also indicated that farmers in this
 

area enjoy the advantages of abundant irrigation water, very
 

fertile soil and higher returns on investments in farm
 

machinery. Four-wheel tractors were also found to be more
 

suitable for upland crop cultivation while two-wheel
 

tractors were utilized primarily in rice production due to
 

time constraints in double cropping the areas.
 

Montrevit S. (1983) concluded that mechanical power is
 

used mainly in the Central Region compared to other regions
 

largely because irrigation facilities available in the
 

region support the double cropping system. Further, farm
 

incomes are higher thus, farmers can afford the high cost of
 

farm machines. She also indicated that mechanical power
 

inputs are good substitutes for animal and human labor. The 

increase in the relat ire price of animal Ito m chanical ow(r 

input leads to a higher proportion of mechanical to animal
 



power input used. Similarly, the increase in the relative
 

price of human labor to mechanical power input leads to a
 

change in the same proportion of mechanical power input to
 

human labor used. Fertilizer and pesticides were introduced
 

to compliment animal and mechanical power in increasing the
 

output level and also to substitute for human labor in crop
 

caring.
 

Sukharoma (1983) also reported that machines are often
 

introduced in conjunction with fertilizer and irrigation,
 

all of which contributed to an increase in the productivity
 

of land and labor. A modern technology package, which
 

includes mechanization, has made double cropping of rice
 

possible on well-irrigated farms which in turn increases
 

productivity. In contrast, in areas where double cropping
 

is not possible, farm mechanization is seldom practiced.
 



PHYSICAL CONSTRAINTS TO CROP PRODUCTION IN NORTHEAST
 
THAILAND: A REVIEW
 

The Northeast region has 49.6% of its area planted to
 

rice by contributed only 34% to the country's total rice
 

production in 1981-82. Only 80% of the regional rice area
 

is planted while 201 remains idle.
 

Typology, soil and water resource are the major
 

physical constraints. Rice production in this region is
 

almost entirely rainfed. Rice grown in this area has a
 

greater risk of inadequate water supply for land preparation
 

and crop growth.
 

The most extensive soil type in the Northeast is sandy
 

loam that frequently becomes waterlogged in the rainy season
 

and dries out to considerable depth in the dry season. The
 

soil fertility is moderate to low and rainfed rice is the
 

main crop on this soil. The undulating plains and river
 

terraces provide drained area for diversified cropping of
 

kenaf and cassava during the rainy season. Generally, the
 

soil is highly responsive to fertilizer application, but
 

high risks are involved where the soil's waterholding
 

capacity is low and rainfall is unreliable.
 

In some years, if heavy rnins come in rnpid succession,
 

floods quickly develop and all crops, including rice are 

damaged. If the rains are irregular, more than 5-6 days 

apart, the sandy soil surface is quickly dried by 

evaporat i on an(I drnught daniag,, foIl ows . Thus th,' two major 

hazards to crop production in the Northeast are flood and 

• U 



same year. This
drought, often within a single field in the 


best strategy is to
has convinced Northeast farmers that the 


rains may be sufficient to
wait until the next year when the 


Glutinous rice is the predominant grown 


grow rice. 

The average regional rice yield is only 1187.5 kg/ha, a 

result of the poor soil and variability of the rainfall. 

subsistence rice in 

the better fields. Typical glutinous varieties include both
 

local and government recommended varieties (i.e., sanpatong,
 

improve varieties). Non-glutinous rice is mostly the homali
 

variety and improved varieties are widely grown.
 

other crops grown in the region
In addition to rice, 


are cassava, kenaf, corn, sugar cane, mungbean, watermelon
 

farmers additional cash
and tobacco. These crops give 


grown by province differ depending on the
income. Crops 


soil and the environment.
 



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

RESULTS AND DISCUSSIONS
 

FARM PROFILE
 

Except for Korat province, most of the households
 

sampled in each province were rice farms as shown in table
 

1.3. Within this sub-sample, 89% were non-mechanized while
 

6.5% were mechanized and 4% were partially mechanized.
 

TABLE 1.3 : DISTRIBUTION OF SAMPLE
 

FARM TYPE TOTAL NON-RICE TOTAL 
OF FARM SAMPLE 

PROVINCE A M M-A RICE-FARM 

KHONKAEN 48 6 5 59 3 62 
NAKORNPANOM 62 0 1 63 - 63 
ROI-ET 59 0 2 61 - 61 
SRISAKE' 63 0 0 63 - 63 
KORAT 17 12 3 32 50 82 

TOTAL 249 18 11 278 53 331
 

% 89.6 6.5 4.0 100.0
 
% OF SAMPLE 84.0 16.0 100.0
 



Korat, had the highest level of mechanization among the
 

five provinces sampled while Khon Kaen 
 was the second
 

highest. In Nakornpanom and Roi-et provinces, some few
 

farms 
 were using a combination of animal 
and machine labor
 

on their farms. Srisaket was 
virtually, non-mechanized.
 

The average age of the farmers sampled 
as presented in
 

table 1.4 were 46, 
 49 and 55 for non-mechanized, mechanized
 

and partially mechanized farms respectively. Overall eighty
 

percent 
 of the farmers had obtained an education level of
 

four year (Table 1.5). 
 Ninety percent of the partially
 

mechanized farmers 87.8% 
and 77.6% of non-mechanized and
 

mechanized farmers respectively had an education level of
 

four year.
 

The average household 
 size for the region was 5.9
 

persons and 
 the average number of permanent laborers per
 

household was 3.8 (Table 1.4). 
 These numbers do not vary
 

much among the 
different levels of mechanization. Non­

mechanized 
 farms show the highest dependency ratio of 2.0%
 

while mechanized farms had 
the lowest 
ratio of 1.2%. Ninety­

nine percent of the farmers were 
permanent residents of the
 

area.All the farmers 
 mechanized farms sampled 
 from were
 

permanent residents For 
 non-mechanized 
 and partially­

mechanized farms, 0.7% 
 were non-residents or temporarily
 

took residency in the area.
 



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

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

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

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

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

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

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

TABLE 1.4 : CHARACTERISTIC OF HOUSEHOLD SAMPLES
 

FARM TYPE
 
OVERALL
 

AVERAGE A M M-A
 

TOTAL SAMPLES 249 18 11 278
 
FAMILY SIZE 6.0 6.1 5.7 5.9
 
LABORER PER FARM 3.9 3.3 3.5 3.8
 
DEPENDENCY RATIO 2.0 1.2 1.6 1.9
 
AGE OF HH HEAD 49 46 55 49
 
EXPERIENCE OF HH HEAD 38 34 43 36
 
RESIDENTAL STATUS :
 

RESIDENT 98.0 100 98.4 99.1 
TEMPORARY LEAVE 1.7 - 1.6 0.7 

NON-RESIDENT 0.3 - - 0.2 

DEPENDENCY RATIO = HOUSEHOLD LABORER/CHILDREN AND OLD PERSON
 
FAMILY SIZE = AVERAGE OF FAMILY MEMBERS
 

TABLE 1.5 : AVERAGE EDUCATION OF HOUSEHOLD HEAD
 
BY PERCENTAGE
 
DISTRIBUTION BY FARM TYPE
 

FARM TYPE
 
LEVEL ---------------------------- OVERALL
 

A M M-A
 

NONE 4.1 - ­

< GRADE4 3.2 5.6 -
GRADE4 87.8 77.6 90.9 87.3 

> GRADE4 4.8 6.8 9.1 5.1 



sets of the farmers from the 5 provinces sampled were
 

from various sources. The main source of assets was
 

tural land, productive animals and draft animals.
 

e non-mechanized farms, household applicances was
 

major source of assets and was almost at the same
 

s agricultural land. Mechanized farms, however, put a
 

value on farm machinery. Non-mechanized farms showed
 

west average value of assets with only 74,602 baht
 

usehold. While partially mechanized iarms had the
 

average value of assets at 380,783 baht per
 

ld. Assets of 351,293 baht per household for
 

zed farms was slightly lower than the partially
 

zed farms at 351,293 baht per household. (Table 1.6)
 



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

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

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

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

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

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

TABLE 1.6 : VALUE OF ASSETS
 
AVERAGE PER HOUSEHOLD
 
DISTRIBUTION BY FARM TYPE
 

(BAHT PER HOUSEHOLD)
 

FARM TYPE
 
ITEM ------------------------- TOTAL
 

A M M-A
 

DRAFT ANIMAL 12608 5111 7727 11929
 
PRODUCTIVE ANIMAL 11179 29390 89414 15454
 
FARM BUILDING 5040 10256 3318 5310
 
HAND TOOLS 1482 1502 790 1456
 
AGRICULTURAL LAND 20217 258861 257295 45050
 
VEHICLE 4131 5885 3879 4234
 
HOUSEHOLD CONVENIENCE 15060 6603 5396 14153
 
FARM MACHINERY 4885 33686 12334 7046
 

TOTAL 74602 351293 380783 104632
 

PERCENTAGE
 

DRAFT ANIMAL 16.9 1.5 2.0 11.4
 
PRODUCTIVE ANIMAL 15.0 8.4 23.5 14.8
 
FARM BUILDING 6.8 2.9 0.9 5.1 
HAND TOOLS 2.0 0.4 0.2 1.4 
AGRICULTURAL LAND 27.1 73.7 67.6 43.1 
VEHICLE 5.5 1.7 1.0 4.0 
HOUSEHOLD CONVENIENCE 20.2 1.9 1.6 13.5 
FARM MACHINERY 6.5 9.6 3.2 6.7 

TOTAL 100.0 100.0 100.0 100.0
 



The total farm area of all households included in the
 

survey was 1385.4 hectares. The average size of farm holding
 

was different for each farm type (Table 1.7). Mechanized
 

farms had the highest average farm holding of 9.2 hectare
 

per household. However, 'the mechanized farms averaged 2.9
 

hectare which was why they had the lowest farm area, among
 

the farm types. The non-mechanized farm holdings had the
 

lowest average farm area of 4.8 hectare, but had the highest
 

average of 3.9 hectare per household planted to rice,
 

Approximately 81% of the total average farm holding was non­

mechanized. Partially mechanized farms had average farm
 

holdings of 6.4 hectare per household. About half of this
 

area or 3.4 hectare per household was planted to rice.
 

(Table 1.7 & figure 1)
 



TABLE 1.7 : FARM HOLDING AND AREA CULTIVATED
 
DISTRIBUTION BY FARM TYPE
 

AVERAGE FARM TYPE
 
PER
 

hh & ha A M 


FARM AREA (ha/hh) 4.8 9.2 

RICE FARM AREA(ha/hh) 3.9 2.9 

%OF RICE FARM AREA PER HR 80.0 31.7 

RICE HARVESTED PER 11H 3.9 2.9 


HH= HOUSEHOLD
 
HA= HECTARE
 
KG= KILOGRAM
 

FIGURE.1 RICE FARM AREA 
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LAND TENURE AND OTHER CHARACTERISTICS
 

Eighty-seven percent of the farmers owned their land.
 

Only 4.5% were rent-in 
 farms. Korat had the highest
 

percentage of 16.9% rent-in farms. 
 Most of the farms in
 

Korat province included in the study were owned by the
 

military thus farmers had pay and average of
to 10 baht per
 

rai every year as for these lands
rent (Table 2.1).
 

Ninety-two percent of all the farms relied on 
rain as
 

their main source of water. Only 4% of the farms were
 

located near 
canals and about 2.1% had irrigation. (Table
 

2.2)
 

The distribution of three dominant types of soil in the
 

the Northeast Region including sandy, 
 sandy loam, and clay
 

are presented in table 2.3. 
 Non-mechanized farms had 
 46.2%
 

sandy loam 
 and 36.2% sandy soil. Mechanized farms had
 

35.4% sandy, 25.7% sandy 
loam and 25.6% clay soil. Partially
 

mechanized farms had 79.3% sandy 
loam and 18.2%. clay soil.
 

Other characteristics of the 
 land such as color,
 

topology and restriction factors are 
shown in Tables 2.3 to
 

2.5. Twenty-nine percent of the farm types 
in the region had
 

black soil, while 26% had brown soil 
and 210 was red. This 

was most. evident in the provinces of Khon Kaen and Korat and 

on the mechanized and partially mechanized 
 farms. The 

typology of farms within the area mostly flat (61.5%),was 

26.2% had s ore, sloping and I I .% wovre rated steep. 

General ly, the soil was tast ele!;s. In Khon-Kaen and Korat 

'V
 



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

provinces, the land was considered fertile. In the other
 

provinces,a larger percentage of the land available for
 

planting was considered unfertile. For partially mechanized
 

farms, there are almost equal amounts of fertile and
 

unfertile soil. (Table 2.6)
 

Much of the land owned was acquired mainly through
 

inheritance 72.6% while a 16.9% was bought and 9.9% rented
 

free of charge. Factors enumerated and discussed above may
 

help determine the actual physical constraints to rice
 

production. Land in the region may be more suitable for
 

other crops which when combined with a higher level of
 

mechanization may result in increased productivity.
 

TABLE 2.1 : 	LAND OWNERSHIP
 
DISTRIBUTION BY FARM TYPE
 
BY PERCENTAGE
 

F-TYPE OVER 
ALL, 

A M M-A
 

OWNER 87.1 85.4 90.9 87.1 
RENT-IN 5.1 2.1 4.5 4.8 
RENT-OUT 1.1 G.3 - 1.5 
RENT-IN FREE 6.4 2.1 4.5 5.9 
RENT-OUT FREE 0.4 4.2 - 0.7 



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

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

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

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

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

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

--------- ---------------------------------
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TABLE 2.2 : SOURCE OF WATER
 
DISTRIBUTION BY FARM
 
(PERCENTAGE)
 

F-TYPE 	 OVER
 
ALL
 

A M M-A 

89.6 	 92.3
RAINFALL 92.8 86.4 

ARTEIAN WELL - 4.2 - 0.4
 

2.1 	 4.2
CANEL 4.2 	 9.1 

2.1 	 1.7
SUB-IRRIGATION 1.5 4.5 

- 0.4MAIN-IRRIGATION 0.4 ­
2.1 	 1.1
OTHER 1.1 	 -

TABLE 2.3 : 	 TEXTURE OF SOIL 
DISTRIBUTION BY FARM TYPE 
BY PERCENTAGE 

F-TYPE 	 OVERALL
 
ALL 

A M M-A 

35.4 	 34.9
SANDY 36.2 4.5 


SAND LOAM 46.2 25.0 77.3 45.6
 
25.0 	 11.3
CLAY 9.5 	 18.2 


SALINE - 4.2 - 0.4 

- 2.0LOAM 2.3 -

CLAY-SANDY 2.5 2.1 - 2.4 
3.5OTHER 	 3.2 8.3 -

TABLE 2.4 : 	 COLOR OF SOIL 
DISTRIBUTION BY FARM TYPE 
(PERCENTAGE) 

F-TYPE 	 OVER 
ALL
 

A N M-A 

RED 	 20.3 27.1 22.7 21.0
 
26.0
BROWN 25.6 25.0 36.4 

BLACK 27.3 43.H 40.9 29.3 
4.2 - 12.5GREY 	 14.0 

-	 0.2WHITE 0.2 ­
- - 9.4RED-BLACK 10.R 
- 1.5OTHER 1.7 	 ­



FLAT 
SLOP 
STEEP 

VERY STEEP 


TERRACED 

FLAT-SLOPE 


FERTILE 

SALINE 

TASTELESS 

UNFERTILE 

DROUGH 

OTHER 


INHERIT 
RENT-FREE 
BUY 
OTHER 

TABLE 2.5 : TYPOLOGY
 
DISTRIBUTION BY FARM TYPE
 
(PERCENTAGE)
 

F-TYPE OVER
 
ALL 

A M M-A 

49.6 70.8 50 61.5 
25.6 27.1 36.4 26.2 
12.3 2.1 9.1 11.3
 
0.6 - 4.5 0.7 

0.2 - - 0.2 
0.6 - - 9.6 

TABLE 2.6 : RESTRICTION FACTOR
 
DISTRIBUTION BY FARM
 
(PERCENTAGE)
 

F-TYPE OVER
 
ALL
 

A M M-A 

16.9 33.3 18.2 18.5
 
6.4 4.2 27.3 7.0
 

44.3 26.0 27.3 41.9
 
25.4 12.6 18.2 24.0
 
4.9 10.4 9.1 5.5
 
2.1 14.6 - 3.1 

TABLE 2.7 LAND AQUIRED
 
DISTRIBUTION BY FARM TYPE 
(PERCENTAGE) 

F- T'YP OVER 

A N M-A 

74.6 63. 0 52.4 72. G 
10. 3 4. 3 1,1. 3 9.9 
4.5 . ; 33. N 16. 9 
0. 7 0. 9 



CROPPING INTENSITY
 

The average cropping intensity within the study area
 

was 92.3% since farms in the area were mostly rainfed and
 

had no water supply during the dry season (Table 2.8).
 

Partially mechanized farms had the highest average croppping
 

intensity of 117.1. Non-mechanized farms had an average of 

95.3% while mechanized farms had the lowest average cropping
 

intensity of 92.5%.
 

The highest cropping intensity of partially mechanized
 

farms could be due to the smaller average holding area and
 

the higher irrigated area which was 13.6% of the total area
 

planted in this farm type. The farmers with partially
 

mechanized farms could plough some of their land with
 

animals and some with machines.
 

Crops other than rice were grown in the region and
 

provide additional sources of income (Table 2.9 - 2.10).
 

Upland crops grown in mechanized and partially mechanized
 

farms were mostly cassava, corn and kenaf. These crops were 

also grown in non-mechanized farms but more land was devoted 

to growing watermelons and horticultural crops. This case 

was particularly true in Srisaket province. Tobacco, was 

more intOnsively grown in Hoi-Et province. Only one factory 

in RHoi -et gave cred its, for seed and fert ilizer and in return 

purchas e t he' t oh ar'o' from t he' farme.rs. 

http:farme.rs


TABLE 2.8 : CROPPING INTENSITY 

WET SEASON 1983/198 

(HECTARE) 

AREA 
(HECTARE) 

FARM TYPE 
--------------------

A M M-A 
TOTAL 

TOTAL AREA 
RICE AREA 
NON-RICE AREA 
TOTAL PLANTED AREA 
CROPPING INTENSITY 

1206.0 
964.7 
184.5 

1149.2 
95.3 

166.1 
52.8 
101.2 
154.0 
92.5 

70.3 
36.9 
45.4 
82.3 

117.1 

1412.7 
1054.4 
331.1 

1385.5 
96.0 

**CROPPING INTENSITY = PLANTED AREA/TOTAL AREA*100 

TABLE 2.9 TYPE OF CROP PLANTED 
BY PERCENTAGE 

ITEM 
FARM TYPE 

---------------------------------
A M M-A 

TOTAL 

RICE 
UPLAND CROP 

OTHER 

67.2 
12 

20.8 

37 
57.5 
5.5 

48.3 
37.9 
13.8 

60.5 
16.2 
23.3 

{' it 
I 



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

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

TABLE 2.10 : TYPE OF CROP PLANTED
 
BY FARM TYPE AND PROVINCE
 

CROP PROVINCE I FARM TYPE
 
-------------------------- I--------------- TOTAL
 

(NO.) KK NP RO SR KO I A M M-A
 

RICE 77 121 119 132 33 I 448 20 14 482 

CORN - - - - 18 1 7 9 2 18 

CASSAVA 25 - - - 24 I 31 14 4 49 

KENAF 34 - 14 - 1 I 40 5 4 49 

COTTON - - - 1 1 - 1 - I 
MUNGBEAN - - 1 4 1 3 2 1 6 

SWEET CORN - - - 1 - I I - - 1 
SESAME - 1 3 - -I - - 4 

POTATO - - - 2 - I 2 - - 2 

WATER MELON 3 9 20 46 - 1 76 - 2 78 

CUCUMBER 5 5 - - 1 10 1 - 11 
VEGETABLE - 3 - 45 - I 48 - 48 

FRUIT 2 2 - - - I 4 - - 4 

SUGARCANE 10 - . . I 7 2 1 10 

TOBACCO - 1 31 - - I 31 - 1 32 

MULBERY - - 1 - -I - 1 
OTHER .- . 1 I 1 1 

------------------------- I ----------------------
TOTAL' 156 143 188 227 83 I 714 54 29 797 
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RESOURCE INPUTS
 

1. HUMAN LABOR
 

Table 3.1 presents various frequency distributions
 

of labor input according to farm type. The average total
 

labor requirement for the production of rice in the region
 

was 535.5 man-hour/ha. More labor was required and used 
on
 

animal and non-mechanized farms (541.5 man-hour per hectare,
 

compared to 459.1 man-hour per hectare for mechanized or
 

partially mechanized farms. Partially mechanized farms had
 

a lower labor input requirement compared to mechanized
 

farms.
 

Of the total labor requirement, 79.3% was due to family
 

labor, 6.7% to exchange labor and 14% to hired labor. The
 

hired labor used was greater than exchange
proportion of 


labor which was in contrast to traditional societies where
 

exchange labor is more widely available and used than hired
 

labor.
 



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

TABLE 3.1 : LABOR INPUT
 
DISTRIBUTION BY FARM TYPE
 
(Hours)
 

AVERAGE FARM TYPE
 
PER
 

hh & ha A M M-A TOTAL
 

ALL 	TYPE OF LABOR 541.5 459.1 431.4 533.5
 

FAMILY LABOR 422.9 202.4 221.93 423.1
 
EXCHANGE LABOR 36.9 4.2 52.2 35.8
 

HIRED LABOR 61.8 252.4 157.3 74.7
 

LAND PREPARATION 82.3 36.0 37.5 78.4
 
PLANTING 180.3 201.1 155.4 180.5
 
CARE & CULTIVATION 5.2 5.7 4.2 5.21
 

HARVESTING 215.18 162.6 191.9 211.7
 
POST PRODUCTION 58.6 53.7 42.4 57.8
 

LP: 	FAMILY LABOR 76.5 12.9 31.7 71.7
 
EXCHANGE LABOR 5.7 0 2.1 5.3
 
HIRED LABOR 0.11 23.1 3.7 1.4
 

PL: 	FAMILY LABOR 143.2 97.3 68.9 138.3
 

EXCHANGE .LABOR 8.0 0 14.7 7.8
 
HIRED LABOR 29.1 103.8 71.9 34.4
 

CA: FAMILY LABOR 5.08 3.0 4.0 4.9
 
EXCHANGE LABOR 0.1 2.7 0 0.26
 
HIRED LABOR 0.02 0 0.3 0.03
 

HA: FAMILY LABOR 178.8 67.1 101.1 170.5
 

EXCHANGE LABOR 10.2 0.8 23.7 10.2
 
31.1
HIRED LABOR 26.3 94.7 67.1 


PO: FAMILY LABOR 39.4 22.1 16.3 37.7
 

EXCHANGE LABOR 12.9 0.7 11.8 12.2
 
HIRED LABOR 6.3 30.9 14.4 7.8
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Another factor considered was the wage rate. Wage
 

rate was estimated by adding up the amount paid for labor
 

and its corresponding value over all households and dividing
 

by the total labor hours. However, wages paid in kind, e.g.
 

food, cavans of rice, were not included since figures
 

available were the aggregate for an entire group of workers.
 

The average wage rate was 32 bahts per day which was
 

comparatively low with respect to the official standard
 

minimum wage of 50 bahts per day in the Northeast region
 

(Table 3.2). The official standard minimum wage rate was not
 

included in the agricultural sector. The wage rate did vary
 

much among types and levels of mechanization. However, there
 

were differences among provinces. Non-mechanized farms in
 

Khon Kaen and Nakornpanom province had the lowest average
 

wage rate of 25 baht per day while wage rates for the same
 

farm type in Srisaket and Korat province were 35 baht per
 

day. This supports the observed pattern of labor use by
 

pro- nce where smaller amounts of labor are hired-in in
 

Narkornpanom and Khon Kaen while much larger quantities are
 

used in Srisaket and Korat.
 



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

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

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

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

TABLE 3.2 : 	 WAGE RATE 
KIND OF PAYMENT = CASH 
WET SEASON 1983/1984 

BAHT/DAY
 

FARM TYPE
 
PROVINCE
 

A M M-A TOTAL
 

KHONKAEN 25.5 34.3 31.8 29.9 
NAKHONPANOM 25.2 ­-	 25.2 
ROI-ET 31.0 	 34.3 31.5 

34.9
SRISAKET 34.9 	 - ­
35.1 34.6
KORAT 35.1 33.9 


TOTAL 31.6 34.2 33.7 32.2
 

** 8 HOURS PER DAY 

2. ANIMAL POWER
 

Draft animals used by farmers in Thailand are mostly
 

can 	 flooded field so the
buffaloes. 	 These animals work in 


farmers wait for the rain to plough the land.
 

3. AND TOOLS 

Hand tools commonly used in crop production were 

shovels, spades and hop's for land preparatlion, sprayers for 

crop caring, sickle for harvesting and threshing sticks for 

threshing. 



4. FARM MACHINES
 

Farm machines used on the selected farms were water
 

pumps, 2-wheel tractors, small 4-wheel tractors, large 4­

wheel tractors, threshers, rice mills and farm trucks.
 

Water pumps were the most widely used machines among
 

the selected farms. The farms that were irrigated partially
 

or partially irrigated used 0.83 water pumps per household
 

while the rainfed farms used only 0.36 water pumps per
 

household. (Table 3.3-3.4)
 

2 wheel tractors which are machines suitable for rice
 

farm conditions were used very little. The survey showed 16
 

two-wheel tractors owned among the farm sampled within
 

region. Nine farmers rented two-wheel tractors from the
 

other farmers. One farmer used one engine to operate his
 

two-wheel tractor and water pump.
 

Small and large 4-wheel tractors were rented. No
 

farmers sampled owned four wheel tractors. Twenty-three
 

farmers rented four-wheel tractors for land preparation. The
 

hired rate for a tractor for land preparation ranged from 80
 

to 150 baht per rai. The most common price was 100 baht. 

The axial flow thre:.,her, widly us,(d for rice in the 

central region, was used by only one( farmer in the selected 

area on a rental basis. Mechanical thre.shing is noi used in 

the Northeast because of low wage rates and availil, lity of 

exchange labor. 



Transportation seemed to be quite important since 

the utlization of small farm trucks was relatively high. 

Eight farmers owned one farm truck and forty-eight farmers 

used farm trucks by renting or borrowing. 

TABLE 3.3 : MACHINE USE 

TYPE OF MACHINE-
A I 

---------------------------------------------------­
1 2 3 4 TT I 1 

M 

2 3 

I 

TT I 1 

M-A 

2 TT 

WATER PUMP 
THRESHER 
2WT 
4WT 
LARGE MACHINE 
THAI TUUCK 
THRESHER 
MIL LER 

29 
-
3 
-
-
5 
-

7 

6 
-
1 
3 
8 

37 
-

-

6 
-
-

-
-
1 
-

-

1 
-
-

-
-
1 
-

-

42 
-I 
4 1 
3 1-
8 1 

44 1 
I 

7 1 

-. 
-

4 

-
1 
-

1 

. 

. 
3 

5 
2 

-

. 
--

-

-
-

-

-

-

.- I 

7 1 
I 
I 

3 1 
I 

I I 

-

-

-
-
3 

I 

-

-I 
-

2 
5 
6 
1 
-

-

-

2 
5 
9 
1 
I 

1= OWNER 
2, RENT 
3= BORROW 

4 PARTNERSII P 
TT-TOTAI, 
** NUMBER OF MACHINE 

/ 



-----------------------------------------------------------
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TABLE 3.4 : MACHINE USE
 

RAINFED AREA IRRIGATED AREA
 

A M M--A A M M-A
 

OTAL HOUSEHOLD 222 13 8 27 5 
H WITH MACHINE 65 13 8 22 5 2 
'YPE OF MACHINE (number of machine) 

WATER PUMP 27 4 - 15 4 

26 OWNER OWNER 13OWNER OWNER OWNEP 

IBORROW IRENT 

2WT 2 9 5 2 4 2 

IRENT 5OWNER 3OWNER OWNER 3OWNER lOWNER 

1OWNER 4RfiNT 2RENT iRENT iRENT 

4WT 3 - 2 -

RENT RENT 

LARGE MACHINE 6 3 4 2 -

RENT RENT RENT RENT RENT 

THRESHER 1 - - - -

RENT 

MILLER 7 - 1 -

OWNER OWNER 



5. CHEMICAL 	 FERTILIZER 

Fertilizer use on the farms average 78.2 kg/ha (Table 

3.5). Differences existed among farms by farm type and by 

province. Mechanized farms exhibited the lowest average 

rate of fertilizer use at 26.8 kg/ha. Partially mechanized 

farms had an average of 67.6 kg/ha and Non-mechanized farms 

use the most fertilizer with average of 81.4 kg/ha. 

Among the provinces, Srisaket non-mechanized, ranked as 

the highest user of fertilizer with an average of 208.1 

kg/ha while Roi-Et ranked second with an average of 64.7 

kg/ha. Fert il izer was used the least in Nakornpanom 

province, which used an average of 35.7 kg/ha. The 

application of fertilizer in the region is normally done 

during seedbed preparation and after planting. 

TABLE 3.5 : 	 NJMIIERS OF FERTII. ZER 
BY FARM TYPE AND PROVINCE 

Kg/lia 

FARM TYPE PLANTED AVE. 
PROVINCE - --.. .. ....... .. .. TOTAL AREA PER 

A M M-A Ha 

K1307 200 1107 5914 1,16.9 40.3
 
NP 12724 100 12824 360.H 35.5
 
RO 16166 - 725 16H91 W(;I . 2 61 . 7
 
SR 43,10 : 3103 20M.5 20H.2
 
KO 1965 1214 264 3113 77 14.7 

TOTAL 78565 1414 2196 H2475 1051.4 78.2 
PL.AREA 964.7 52.8 36.9 1054.4 
AV. PER Ha 81 .4 26. 8 67. 6 78. 2 
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6.SEED . VWRIEThE444S 

SRi~c seed ,a re. normally collected and~saved~ from ~the~ 

Or the averag,. 39.7 kg/ha were 
44previous har~vest season.~ 

bi~>fam.3. 61shows~ Siiketk~~~ amn Tbe1 

as, 4 haigj thihighest argeaibit<of, seed4 

while Nakornpanom had the lowest«>collected, 59.6_ kg/ha, 

kg/ha. The same pattern as was be observed;<
U~jvi-i 4 amount, 30 

regarding fertilizer use.
 

Rice varieties are classified as 4 ihyldng improved
 

4varieties or local varieties. High yielding varieties
 

local
normally require higher 4levels of inputs than 


'4 varieties. HYV are further classified as being glutinous~or 

The type of rice produced by a household is anon-glutinous. 


of the household's needs which are basically either
funiction 

3.7 and 3.8 show

for consumption or for selling. Tables 


hat high yielding varieties are more widely used than local
t44.4 

Survey results show non-glutinous rice was
 
Svarieties. 


produced comparative to glutinous rice particularly in areas
 

such as Srisoket and Korat.
 



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

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

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

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

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

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

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

TABLE 3.6 : NUMBERS OF SEED (Kg)
 

BY FARM TYPE AND PROVINCE
 
Kg/la
 

FARM TYPE PLANTED AVE.
 

PROVINCE --------------------- TOTAL AREA PER 

A M M-A Ha 

KK 4403 1695 589 6687 146.9 45.5
 

NP 10709 - 100 10809 360.8 30.0
 

390 261.2
RO 8719 - 9109 34.9 

SR 12426 - - 12426 208.5 59.6
 

2840 36.9
KO 1665 700 475 77 


41871 1054.4 39.7
TOTAL 37922 2395 1554 

52.8 36.9 1054.4
PL.AREA 964.7 

45.4 39.7
AV.PER Ha 39.3 42.1 


TABLE 3.7 : RICE VARIETIES
 
(PERCENTAGE)
 

OVER
FARM TYPE
VARIETY 

ALL 

A M M-A
 

- 0.2 - 5.0
RD7 

0.8
RD8 0.7 ­

- 1.5
RD11 1.6 ­
20 0 20.0 25.3
RD16 25.7 

20.5
10.0 20.0
RD25 21.0 

10.0 26.7 7.2
KAMPAI 6.4 


- 1.0
5.0
KAWDOKJAN 0.9 

6.7 9.9
SANPATONG 10.4 ­
13.3 28.5
HOMALI 29.4 20.0 


2.9
1.8 30.0 -
KASET 

- 0.2
MIXED 0.2 




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

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

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

TABLE 3.8 : RICE VARIETIES
 
(PERCENTAGE)
 

FARM TYPE OVER
 

VARIETY --------------------------- ALL
 
A M M-A
 

HIGH YIELD VARIETIES
 
GLUTENIOUS 36.8 20 26.7 36
 

NON-GLU. 53.8 65 33.3 53.6
 

TOTAL 90.6 85 60 89.6
 

LOCAL VARIETIES
 
GLUTENIOUS 7.3 15 26.7 8.2
 

HYV a RD, JIOMALI, SANPATONG, KASET
 

LOCAL= KAMPAI, KAWDOKJAN
 



LAND AND LABOR PRODUCTIVITY
 

Mechanization did have an effect on labor and land
 

productivity. This is shown in Table 3.9 and 3.10 where
 

both of land and labor productivity was highest for
 

mechanized farms. Data partially for non-mechanized farms
 

were slightly lower. Non-mechanized farms had the lowest
 

productivity with outputs of 2.8 kg/mh of labor and 1543
 

kg/ha of land. Srisaket province, which is virtually non­

mechanized, had the lowest value for labor productivity at
 

2.8 kg/man-hour but had a land productivity value of 1964.6
 

kg/ha compared to the more mechanized areas of Nakornpanom
 

and Roi-Et provinces. These data show productivity was not
 

a function of mechanization alone but of other interrelated
 

factors effecting production.
 



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

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

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

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

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

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

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

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

TABLE 3.9 : PRODUCTIVITY OF LAND AND LABOR
 
DISTRIBUTION BY FARM TYPE
 

FERT. SEED
 
FARM TYPE Y/A Y/L A/L KG/HA KG/HA
 

A 1543.1 2.8 0.002 81.4 39.3 
M 2412.0 5.3 0.002 26.8 45.4 
M-A 1820.7 4.2 0.002 67.6 42.1 

TOTAL 1596.4 3.0 0.002 78.2 39.7
 

TABLE 3.10 : PRODUCTIVITY OF LAND AND LABOR
 
DISTRIBUTION BY PROVINCE
 

PROVINCE 


KK 


NP 

RO 

SR 

KO 


TOTAL 


FERT. SEED
 
Y/A Y/L A/L KG/HA KG/HA
 

2310.0 3.6 0.002 38.8 45.5
 
878.7 2.2 0.003 35.5 30.0
 

1551.9 3.0 0.002 64.7 34.9
 
1964.6 2.8 0.001 208.2 59.6
 
2754.0 5.5 0.002 44.7 36.9
 

1596.4 3.0 0.002 78.2 39.7
 

Y= AGRICULTURAL OUTPUT 

L= HUMAN LABOR 

Am CULTIVATION AREA 


Y/L=LABOR PRODUCTIVITY 

Y/A=IAND PRODUCTIVITY 

A/L=AREA PER WORKER 


KG.
 
MAN-HOUR
 
HA.
 

KG/MAN-HOUR
 
KG/HA
 
HA/MAN-HOUR
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COST OF RICE FARMS
 

Farm costs are divided into two categories, fixed cost
 

and variable costs. Fixed cost include land rent and land
 

tax. Variable costs include material cost, labor cost, and
 

power cost.
 

Material cost includes the value of seed, fertilizer 

and insecticides.The labor costs were determined by 

calculating the mean cost for labor of all farms, all 

activities from all sources and using the value of 32.2 baht 

per day to compute a value for hiring machines, transporta­

tion and fuel costs. ( Table 4.1 and figure 11). 

Al
 



Variable costs, by province and by farm type, are also
 

trend could be observed
4.1. No definite
presented table 


levels of mechanization. 
 Variable costs
 among the different 


farms.
 
of 1971 baht per hectare were for mechanizedhighest 

Partially mechanized farms had an average of 1817 baht per 

hectare of variable costs. Non-mechanized farms had the 

per hectare. Partiallly
of 814 baht
lowest average 


of
 
farms had slightly higher for average value 


mechanized 


output per hectare 1.0 baht/kg, compare to mechanized farms
 

output average was 
which h .! 0.82 baht/kg. The lowest for
 

baht/kg.

non-mechanized farms which produced only 

0.53 


hypothesized to
 
Although mechanized farms were been 


farms, Srisaketthan non-mechanizedhave more expenditures 

highest average

province was non-mechanized but had the 


0.95 kg/ha. The
 
variable cost per hectare at 1864 baht/ha or 


to the high
high rate of fertilizer used contributed 

the second highestKorat province hadvariable costs. 

with 1537 baht/ha or 0.56 baht/kg. The higher
variable (ost 

a higher average yield compared
variable costs resulted in 

farms in other provinces of the
 
to other non-mechanized 


region.
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-~~~. - ~ FAMILY1LABOR FAMILY LABORA-.-
~ ~ 7A:NOT INCLUD~~: ~-AINCLUDE 
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VARIABLE.' -VARIABLE VARIABLE VARIABLE 
-COST ~ 7'CT, COSTa-~-~ -COST --

BAHT/HA~-------- BAHT/KG AiBAHT/,HAA BA9T/KG 

A 814, 0.63 1.68-2596 

- M~-- 1971 0.82 7 2787' 1015 
S- ~ M-A 1817---10 2709 41.49, 

~TOTAL A.~57 21 *6
-907, 

.13KK- 1098, 0.48 30,66 

NP 0.41 1688 1. 92-357~ 


R 611 0.39 2442 1 7.
 
4071 2.008SR1864 

-

0.95 
SKO 1637 0.56 2620,97-

-TOTAL 907 0.57 ----------- 60-164. 

'OF FAMILY LABOR=HOUR OF FAMILY*STANDARD WAGE RATE 
-IVALUE 


5 A,32.2:,BAHT/DAY 

WET SEASON 1983/1984 ­
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SOURCES OF INCOME
 

variable
The difference of selling all crops and all 


costs was computed to be gross income. Income derived from
 

the sale of crops was the main source of income for most of
 

for the region derived
the households. The average income 


5335 baht per hectare. A downward trend
from crop yields was 


Partially mechanized
18102 baht/ha. (Table 4.2) 


in income was observed among levels of mechanization. 

Mechanized farms exhibited the highest average income of 

farms had 

income of 14838 baht/ha while non-mechanized
 an average 


income of 4272 baht/ha.
farms had the lowest 




--

---------

-----

TABLE 4.2i INCOME FROM SELLING CROP, PLANTED&I4> 

DISTRIBUTION BY FARM TYPE, AND -PROVINCE 

NO. PLANTED GROSS, GROSS 
K<OF, 	 0 :AREA. INCOME INCOME TOTAL 

HH' (HA) :RICE, :'NONRICE, 
S--

~2 	 59 146.9 4671 2832K 7502

'KIONKAEN 

-NAKORNPAN~ 63 360.8 1881 .239 2120
 
ROI-ET 6)1 261.2 3392 840 4,3
 

:63 208.5 4652 '673 5 325~',2::.SRISAKET 
14491 20024
-5533
KORAT '32,' 77.0 


7TOTAL 	 278 1054.4 3459 1876 -5335
 

A 249 964.7 3378 894 4272
 

M 18 52.8 4804 13298 18102
 

M-A ,11 36.9 3633 11205 14838
 
TOTAL 278 1054.4 3459 u 1876 6335
 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn-
COST OF CROPS
-VARIABLE
*GROSS INCOME VALUE OF CROP SOLD 

'K IGURE.12 

]INCOIB PRO,', SELLINIG CROPSI 
KT SEASON 1983/1984 

17­
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(abl 4.3. Rtur wa rte n ~f 4804~obattl
~ relurs 

had the highest average farmrtrto 84bh per,>2

Sfarms 


T27 .. 

Shectare. Partially mechanized forms h'ad 3633, bnht per
 

~1~<hectare while non-mechanized farms have an average of 3 78
 

iaht per hectare. Srlsaket province ranked second to Korat
 

province with 4652 baht per hectare. The lowest average,
 

S return was observed in Nakornpanom province which had2 1881
 

baht per hectare.
 

These data imply that yields in the region were more of
 

a result of the level of fertilizer used on the farm than on
 

the level of mechanization used. Further analysis should be
 

made 'to~ relate physical factors such as soil and typology
 

and Inputs to production to mechnnization.
 

non-farm
Some of household selection had off-form and 


. farm, raising

k~ n2ctivities which were mostly being laborer on 


~~ s.ilk worms or mat weaving.2 
 221 
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TABLE 4.3: 	RETURN FROM RICE FARM
 
WET SEASON 1983/1984
 

(BAHT/HECTARE)
 

1 2 3 4 5 6
 

VALUE TOTAL TOTAL RETURN RETURN
 

PLANTED FROM FIXED VARIABLE (2-3-4)/i (2-4)/i
 

AREA RICE COST COST
 

KK 59 146.9 847384 40203 161277 4397 4671 

NP 63 360.8 807375 12193 128642 1847 1881 

RO 61 261.2 10455:7 16928 159481 3327 3392 

SR 63 208.5 135 HG93 928 G 388660 4608 4652 

KO 32 77.0 5,14379 18520 118368 5292 5533 

TT 278 1054.4 460:336f8 97130 956428 3367 3459 

A 2,19 964.7 40,14522 85212 785306 3290 3378 

M 18 52.8 35775f 1212!3 194087 4764 4804 

MA 11 3,.9 201090 9795 67035 3367 3633 

TT 278 ]054.4 4601 3368R 97130 956428 3367 3459 

** RICE 	 TOTAL VALUE OF PRODUCT 

(BAHT) 

FIGURE. 13
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CREDIT
 

were indebted. (Table

About 57% percent of the farms 


cash and in credit. Credit

5.1) Loan were available in 


The main source of credit
loans were mostly for fertilizer. 


private

was a financial organization such as a cooperative, 


Farmers prefered to
bank, or agriculture cooperative bank. 


of 14%
 
borrow from these institutions because interest rates 


were lower than other credit sources. Most of the farmers
 

were able to repay the debts within

who obtained loans a
 

period of one year after harvesting. (Table 5.4 and 5.7)
 

survey showed 81.7% of the farmers main reason for

The 


Other reasons
borrowed for 	agricultural investment (81.7%). 


11.47% family expenses for seasonal farm
 
cited were for 


and 0.5% for
investments
expenses 1.9% for other 


5.6) More than 616. of the farmers
 
consumption. (Table 


the main form of loan security. Other
 
personal notes was 

and 4.91% used 
forms of collateral included 33.7 used land 

agricultural products. (Table 5.8) Tables 5.9 show the 

and type of credit loaned within each province.
amount 


most common in non-mechanized 
 farms a n d least 
Credit was 

used by partially-mechanized farms. This was clue mainly to 

the high level of fertilizer used on non--mechanized farms. 



------ --------------------------------------------
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--- ------------------------------------------------
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LOAN CHARACTERISTIC: SELECTED PROVINCE IN
 
NORTHEAST REGION : WET SEASON 1983-1984
 

TABLE 5.1 : NUMBERS AND PERCENTAGE OF INDEBTED FARM
 
DISTRIBUTION BY PROVINCE AND FARM TYPE
 

PROVINCE NO.
 
FARM ------------------------------- TOTAL OF
 
TYPE KR NP Oi0 SR KO FARM
 

A 25 37 27 ,1 9 139 249 55.8 
M 4 - - - 9 13 18 72.2 

M-A 4 1 2- 1 8 11 72.7 

TOTAl, 33 38 29 41 19 160 278 
NO.FARM 59 63 (31 (3 32 278 

% 55.9 60.3 47.5 65.1 59.4 57.6 

TABLE 5.2 : LOAN TYPE 
(PERCENTAGE)
 

TYPE FARM TYPE OVER
 
OF --------------------------- ALL 
LOAN A M M-A 

LOAN 54.3 75.0 46.2 55.4
 
CREDIT 41.6 18.8 53.8 40.6
 
MIXED 4.0 6.3 - 4.0
 

TABLE 5.3 : SOUIRCE OF BORROWING 
PEI Cf:It?:ENTA(G. 

"A\I1 TYPI: 0 VE R 
.......... . . ... ... ... . . . . . . A L L 

A NJ MA 

PRIVATI: BANKS 1.7 12.5 2.5 
COOP'IATI ,I.:ItA.NK 4 If. ',i. H 30. H' ,17.0 
IN1I), I Y 1 . G 15.1 5.0 
RI'llh'l IAI I I G - 7.7 10.4 
NI:,; Gifit 1?- 3 0. I 4 .0 
MIII) IAIAN, I . 0) '",.0 7.7 I11.1 
A I I C0 ()l'lIAT lvI: Ill . H. H 7. 7 17 .H 
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---- ----------------------------------------------
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---- ----------------------------------------------

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

---- ----------------------------------------------
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TABLE 5.4 : PEROID OF TIME
 
(PERCENTAGE)
 

FARM TYPE 	 OVER
 

ALLYEARS 	 .... 
A M M-A 

76.7
<=1 75.7 82.5 76.9 


>1 19.1 ­ 7.7 16.8
 

5.2 12.5 15.4 6.5
WHENEVER 


TABLE 5.5 : INTEREST RATE OF CASH LOAN
 

(PERCENTAGE)
 

FARM TYPE 	 OVER
Bht 

ALL
PER 


A M M-A
YEARS 


33.3 75.0
<=14 77.2 76.9 


15-60 
 10.0 23.1 16.7 11.7
 
- 2.5
3.0 ­>60 


- 50.0 10.89.9
CANNOT 

SPECIFY
 

TABLE 5.6 : PURPOSE 	OF LOAN
 

(PERCENTAGE)
 

OVER
FARM TYPE 

ALL
 .........
PURPOS E 


A M M-A
 

100 84.6 81.7
79.8
INVEST IN AGRI. 

- 1.9
2.3 	 ­
- 4.5 

OHTER INVEST 

5.2
FARM EXPENSE 


10.4 11.4
12.1 -FAMILY EXPENSE 

- 0.5
0.6
CONSUMPTION 
 .---------------------------------------------­



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

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

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

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

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

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

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

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

TABLE 5.7 : METHOD OF PAYMENT 
(PERCENTAGE) 

FARM TYPE OVER
 
ALL
 

A M M-A 

SIUGLE PAID 30.5 37.5 30.8 31.2 

WHENEVER 9.8 12.5 23.1 10.9 

AFTER HARVESTING 32.4 25.0 23.1 31.2 

END OF YEAR 26.0 25.0 23.1 25.8 

OTHER 1.2 - - 0.9 

TABLE 5.8 : TYPE OF COLLATERAL SECURITY
 

(PERCENTAGE)
 

FARM TYPE OVER
 
ALL
 

A M M-A 

------

PERSON 
LAND 
ARG.PRODUCT 

61.8 
32.9 
5.2 

50.0 
50.0 

69.2 
23.1 
7.7 

61.4 
33.7 
4.9 

TABLE 5.9: CREDIT IN SITE SELECTION
 
(BAHT/HECTARE)
 

FARM TYPE 

AVERAGE 
A N1 M-A TOTAL 

-------
IN CASH 1661.7 1385.0 1240.5 1597.0 

IN KIND 242.2 42.0 0.2 216.5 

MIXED 170.5 78.4 - 146.3 

TOTAL 2077.3 1505.4 1550.1 1959.7 

--­



ATTITUDE TOWARDS FARM MACHINERY
 

Table 6.1 shows 57% of the farmers on non-mechanized
 

farms were willing to buy new machines without obtaining
 

loans. If loans are provided, the percentage increases by
 

15%. In partially mechanized areas, 84.8% farmers are
 

willing to buy machines with loan and 69.2% without loans.
 

Farmers who have achieved a relatively high level of
 

mechanization show the least interest in obtaining new
 

machines.
 

Water pumps, 2-wheel tractors and small and large 4­

wheel tractors were the types of equipment most farmers were
 

most willing to procure. These machines were used mainly for
 

land preparation. Farmers from the less mechanized areas
 

express preference for water pumps while those from fully
 

mechanized areas prefered tractors, particularly two-wheel
 

tractors. (table6.2)
 

Reasons cited for wanting to buy machinery are (a) to 

save time, (b) to be able to plant on time, (c) to relieve 

farmers of back-breaking, farm act ivi t.ie; such as land 

preparation and (d) to increase yiI ds and income. (Table 

6.3) Those who did not want to buy marhhines cited the 

machines were too expensive an(d we,.re- not suit able for their 

land. Other constraints cited were lack of' money, small 

land areas and difficulty in obtaining repairs. (Table 6.4) 

If the machines sold were suitab le to the land areas were 

more fairly priced, and if the t'armers could be trained to 

repair the, machines themselves more farmers would be, willing 

to invest in mechanization. 



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

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

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

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

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

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

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

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

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

NEW
TABLE6.1:PERCENTAGE OF FARMERS WHO WANT TO BUY 


MACHINES WITH AND WITHOUT LOAN PROVIDED
 

DISTRIBUTION BY FARM TYPE
 

FARM 
TYPE 

WITHOUT 
LOAN 

PROVIDED 

WITH 
LOAN 

PROVIDED 
INCREASE 

A 
M 

M-A 

57.6 
38.9 
69.2 

72.5 
55.6 
84.8 

14.9 
16.7 
15.6 

OVERALL 55.23 70.97 15.74
 
-


TABLE6.2:TYPE OF MAJOR EQUIPMENTS BY PERCENTAGE WHICH
 

FARMERS WANT TO BUY
 

FARM TYPE 

EQUIPMENT --------------------------- OVERALL 

A M M-A 

40 - 9.1 36.5
WATER PUMP 

2WT 36.3 20 
 9.1 34.1
 

27.3 6.6
SMALL TRACTOR 4.7 	 20 

10 27.3 7.6
LARGE TRACTOR 	 6.3 


50 72.8 84.8
TOTAL 	 87.3 


NEW MACHINES
FARMERS FOR BUYING 


(BY PERCENTAGE)
 
TABLE6.3: MAIN REASON OF 


FARM TYPE
 

REASON --------------------------- OVERALL 

AM M-A 

PLANTED ON TIME 27.9 - 18.2 26.1 

DO BETTER JOB 15.3 20 8.1 13.3 

LESS TIRED 17.4 40 18.2 18.5 

SAVE TIME 10.5 10 18.2 10.9 

INCREASE INCOME 7.9 20 27.3 9.0 

VERSATILE 7.41 10 9.1 7.6 

OTIIE .13.f; - - 14 .6 
-------- --------------------------------------­



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

TABLE6.4: MAIN REASON OF FARMERS FOR BUYING NEW MACHINES
 
(BY PERCENTAGE)
 

DISTRIBUTION BY FARM TYPE
 

REASON 


TOO EXPENSIVE 

LESS USE 

HIGH COST FOR FUEL 

NOT SUIT. FOR AREA 

SMALL LAND 

HARD TO OPERATE 

OTHER 

WANT TO BUY
 

FARM TYPE
 
--------------------------- OVERALL 

A M M-A
 

66.7 45.5 50.0 27.6
 
4.5 - - 1.4
 
6.3 18.2 25.0 3.4
 
8.1 9.1 - 3.4
 
10.8 - 25.0 4.4
 
0.9 - - 0.3
 
0.9 27.3 - 59.5 

TABLE6.5: ATTITUDE TOWARD MECHANIZATION OF FARMERS WHO WANT
 
TO BUY MACHINERY WITH LOAN PROVIDED
 

SAVE TIME 

PLANT ON TIME 

EASE OUT ACTIVITY 

INCREASE YIELD 

INCREASE INCOME 

DO BETTER JOB 


FARM TYPE 
---------------------------- OVERALL 

A M M-A 

85.5 77.8 100.0 85.7 
81.3 61.1 76.9 79.9 
72.9 72.2 76.9 73.0 
69.5 72.2 69.2 69.6 
72.5 66.7 84.6 72.7 
74.4 66.7 78.9 74.1 

TABLE6.6: CONSTRAINTS OF FARMERS WHO WANT TO BUY MACHINERY
 
DISTRIBUTION BY FARM TYPE
 

NO MONEY 

NO OPERATOR 

LAND LIMITATION 

HARD TO OPERATE 

EXPENSIVE 

HARD TO REPAIR 


FARM TYPE 
---------------------------- OVERALL 

A I M-A 

81.7 72.2 76.9 80.9 
24.4 11.1 23.1 23.5 
35.5 5.0 100.0 32.1 
32.4 16.7 23.] 31.3 
76.3 55.6 69.2 74.4 
75.6 55.1; 69.2 74.1 



LIVESTOCK RAISING
 

Livestock produced on the farms include buffaloes,
 

cows, pigs, ducks and chickens (Table 7.1). Buffaloes were
 

used mainly for farm activities. Cows and pigs were raised
 

and later sold for additional income. Farmers prefer
 

raising cows since a single cow can earn more from the
 

market due to milk meat being available and cow meat being
 

more highly priced. Cows also have a high life asset value
 

similar to the buffalo. Cow raising was mostly confined to
 

Srisaket province while pig-raising was the main livestock
 

activity in Nakornpanom province. Only small numbers of
 

ducks and chicken are raised since they are used mostly for
 

household consumption. When there was a need for extra
 

the market.
income, the animals also were sold at 


(Table 7.2)
 

The main investment in livestock raising was time.
 

This activity was done by the children and older persons who
 

did not work on the farm. This saves the time of the
 

of the household.
farmers and maximizes the labor resources 


Non-mechanized farms engaged in livestock raising more
 

excess
than mechanized farms. This is either a function of 


labor being available or low yields which cause the farmers
 

to look for other sources of farm income.
 



LIVESTOCK RAISING
 

TABLE 7.1 PERCENTAGE AND NUMBERS FOR EACH TYPE OF ANIMAL
 
BY PROVINCE AND BY FARM TYPE 

NO. 
COL.% 

ANIMAL 
------------------------------------------
COW BUFF. PIG DUCK CHICK. OTHER 

TOTAL 

KK 

NP 

RO 

SR 

KO 

15 
13.2 

21 
18.4 

26 
22.8 

45 
39.5 

7 
6.1 

51 
20.5 

59 
23.7 

62 
24.9 

61 
24.5 

16 
6.4 

7 
13.7 

19 
37.3 

15 
29.4 

8 
15.7 

2 
3.9 

15 
11.8 

34 
26.8 

36 
28.3 

31 
24.4 

11 
8.7 

28 
14.1 

51 
25.8 

47 
23.7 
46 

23.2 

26 
13.1 

1 
50.0 

-

-

-

1 
50.0 

117 
15.8 
184 

24.8 
186 

25.1 
191 

25.8 

63 
8.5 

A 

M 

M-A 

106 
93.0 

2 
1.8 

6 
5.3 

237 
95.2 

7 
2.8 

5 
2.0 

47 
92.2 

2 
3.9 

2 
3.9 

119 
93.7 

5 
3.9 

3 
2.4 

183 
92.4 

10 
5.1 

5 
2.5 

1 
50.0 

1 
50.0 

-

693 
93.5 

27 
3.6 
21 

2.8 

TOTAL 114 
15.4 

249 
33.6 

51 
6.9 

127 
17.1 

198 
26.7 

2 
0.3 

741 
100.0 

i 



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

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

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

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

TABLE 7.2 : PURPOSE OF KEEPING
 

ANIMAL
 
TOTAL
 

NO. 

COL. .------------------------------------------


COW BUFFALO PIG DUCK CHICKEN OTHER 

3 - 262WORK 21 233 2 3 

1.5 	 35.518.3 94.0 3.9 2.4 

-	 1--MILK 1 ­
0.9
0.9 

7 - 10 - 33BREED 13 3 

5.1 	 4.511.3 1.2 13.7 

- - 60 20 - 80

EGG ­

47.2 10.1 	 10.8 
1 218
40 30 60
SELL 78 10 


29.5
67.8 4.0 78.4 23.6 30.3 50.0 


2 - 2 30 95 1 129
CONSUME 

1.7 	 3.9 23.6 48.0 50.0 17.5 

10 - 16MULTI. - 2 - 4 
2.2
0.8 	 3.1 5.1 


739
127 198 2
TOTAL 115 248 51 

26.8 0.3 100.0
15.6 33.6 6.9 17.2 



SUMMARY AND CONCLUSIONS
 

Most farms sampled in the Northeast region were
 

multiple enterprise farms. Rice and vegetables were grown
 

while upland and horticulture crops
mostly for subsistance, 


of income. Agriculture
were grown as supplementary sources 


is the major occupation of farmers in this region.
 

were used to produced crops.
Different techniques 


on rice farms
Animals were the dominant power source used 


some farm machinery,
while farms that grew upland crops used 


Water pumps were widely
in land preparation.
Particularly 


Within this education
toward mechanization. 


used in areas which have controllable water. 

The education level of farmers was quite low. Ninety -

six percent of the farmers had an education level of four 

years or less. This should effect the farmer's decision 

level, farmers 

significant knowledge about mechanization. The size
had no 


the number of

of the household averaged 5.9 persons and 


no
 
permanent labors averaged 3.8 persons. There was 


farm types.

difference detected in family size among the 


of the farmers were permanent residents

Ninety-nine percent 


area and the principle assets found were

of the 


livestock and household appliances.
agricultural land, 


V 



Most rice lands were small areas surrounded by bunds
 

which would hinder small and big 4-wheel tractors from
 

working effectively. Two wheel tractors suitable for
 

working in small areas were used on a small percentage of
 

the total cropland.
 

Eighty-seven percent of the farmers owned their land
 

while 4.5% were rent-in farmer. Most of the land owned was
 

acquired through inheritance, 72.6%, while 16.9% was bought
 

and 9.9% rented free of charge. Results indicate hired
 

labor was more widely used than exchange labor, particularly
 

during the planting and harvesting operations. This
 

indicates a significant change from the traditional society
 

has taken place.
 

Ninety-two percent of the farms sampled relied on rain
 

as a source of water. Only 4% were located near canals and
 

2.17% used irrigation. The average cropping intensity
 

within the study area was 92.3% due to the water supply. 

Partially machanized farms had the highest average cropping 

intensity of 117.1%. Non-mechanized farms had an average 

cropping intensity of 95.3% while mechanized farms had the 

lowest at 92.5%. The higher cropping intensity of the 

partially mechanized farms compared to the mechanized farms 

was reflected by the smaller average farm holdings and 

higher irrigated planted area which was 13.6% of the total 

area planted in partially mechanized farms. Partially 

mechanized farmers could plough part of their land with 

animals and part with machines.
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sticks. Mechanical powered machines included water pumps,
 

2-wheel tractors, small 4-wheel tractors, large 4-wheel
 

tractors, threshers, rice mills and farm trucks. Water
 

pumps were the most widely used machine. Two wheel tractors
 

were used relatively little but should have good potential
 

for the future. Small and large 4-wheel tractors were -only
 

rented and not owned by farmers. Threshers were used very
 

little due to low wage rates, availability of exchange labor
 

and social traditions.
 

Mechanization had an effect on labor and 
 land
 

productivety. Non-mechanized farms had the lowest
 

productivity of 2.8 kg/mh while mechanized farms had the
 

highest productivity of the farms sampled at 5.3 kg/manhour.
 

Off-farm and non-farm activities were found among the
 

mechanized farms. The production of silk worms, weaving and
 

the production of native crafts was possible due to labor
 

relieved by mechanization.
 

Fifty-seven percent of the selected farms were in debt. 

Both cash and credit loans were available. The main source 

of credit was cooperatives, private banks or BAAC. The main 

reason for borrowing was for agricultural investment 

followed by family expenses, seasonal farm expenses, and 

consumption. Personal notes were the main form of loan 

security while other forms of collateral were land and 

agricultural products.
 

In partial 1y mechanize d areas 81.8 % of farmers were 

willing to purchase machines through loans and 69.2* without 

loans. For non-mechanized farms 72% were willing to buy 

.'( 



with loans and 57% without loans. Farmers who had machines
 

showed the least interst in obtaining new machines. Reasons
 

for wanting to purchase machine include a) plant on time b)
 

some time c) reduce drudgery d) increase yields. Those who
 

did not want machines indicated the cost was the major
 

contraint. If the machines ,bought were suitable to the land
 

area, were fairly priced and if the farmer was properly
 

trained to operate maintain and repair the machines
 

themselves, most farmers would be willing to invest in
 

mechanization.
 

'p 



Recommendations for the future work
 

To access the potential of mechanization in the
 

Northeast of Thailand, survey data should concentrate more
 

on : 

1. The data should be well justified about 	 cropping
 

intensity 	 among the farmers with different level of
 

be a good
mechanization. Cropping intensity should 


mesurement to access the potential of mechanization.
 

2. The mechanization level should claasified by the
 

machine used by farmer other than by land preparnttion. The
 

improved timeliness obtain by machines such as planters,
 

weeders, havesters and threshers should be included in the
 

classification.
 

3. Data should be collected in sample areas that will
 

represent good comparisons. For this survey,the condition of
 

the selected areas were quite different and to good
 

comparisons could not,-be made data should be collected for
 

more than one season. If data is collected only in one
 

season and adequate rainfall is available in that season,
 

the timeliness of some planting operations would oot be
 

found. 	 The crop should also be specified since the water
 

are not the same.
requirements of different crops 




To access the potential of mechanization, labor use,
 

the cropping conditions of lowland and upland areas should
 

be well justified. The farms selected to be survey for
 

comparison should be considered in the required numbers of
 

lowland and upland areas.
 

(2I
 



APPENDIX A: QUESTIONAIRE
 

DATA REFEREANCE
 

PROVINCES
 
1= Khoh Kaen
 
2= Nakornpanom
 
3= Roi-et
 
4= Srisaket
 
5= Korat
 

AMPHUR
 
1= Uthumpornpisai
 
2= Muang
 
3= Nawa
 
4= Srique
 
5= Parkchong
 

6= Nampong
 
7= Banphai
 

TAMBON
 
1= Nongsarai 


2= Jantuk 

3= Koksamran 

4= Sa-ad 

5= Tae
 

VILLAGE NO.
 

11= Submoung 4 

21= Tamanao 11 


31= Koksamran 11 

32= Koksamran 1 


41= Kambong 8 

42= Kambong 9 


51= Tae 1 

61= Bandue 1 


62= Kasamsook 7 


6= 

7= 

8= 

9= 


71= 

72= 

73= 

81= 


82= 

83= 


91= 

92= 

93= 


Taket
 
Nawatnegua
 
Nongkeaw
 
Kudnoi+nongyakow
 

Nakoy 5
 
Nangua 8
 

Tarua 1
 
Nongkaew 12
 

Nongtone 13
 
Laononthan 18
 

Banmai 11
 
Subchumpon 6
 

Subchumpon 11
 



FORM 


Al 

Bi 

B2 

B3 

B4 

B5 

Cl 

C2 

C3 

C4 


D1 

D2 

D3 

D4 

D5 

El 


CODE
 

91 Household Labor
 
92 Land Information
 
93 Cropping Pattern
 
94 Resource Utilization
 
95 Disposal of Product
 
96 Disposal of Product 
(Cont.)
 
81 Type of Animal Product
 
82 Type of Building
 
83 Vehicles and Assets
 
84 Status of Outstanding Loans
 
71 Hand Tools
 
72 Machine Use
 
73 Machine Use (Cont.)
 
74 Machine Intensive
 
75 Machine Breakdown
 
61 Inventory Charge
 



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

FORM Al HOUSEHOLD LABOR
 

ITEM 	 NAME ..... NAME.....
 

1 Relationship /_/ 
2 Sex /_//_ 

3 Age /_/ /_/_/ 
4 Marital Status /_ // 
5 Education /_/ /_/_/ 

No.of year // // 
Currently attending // / 

6 Residental status
 
l:Residen /_/_
 
2=Temporary leave
 
3=Nom-resident
 

7.1 	On-farm activity /_/ 
On-farm status 

l=Employee /_/ // 
2=Owner 

On-farm experience 	 /_/ /_/ 
7.2 	Off-farm activity 

Off-farm status /_/ // 
Amount of working day /// /_/_/_/ 
Off-farm income /_/_/_//// /////// 

7.3 	Non-farm activity /_/ /_/ 
Non-farm status /_/ / 
Amount of working day /__/ /_/_/_/ 
Non-farm income //// / 

8 Type of work for non-resident /_/ 	 /_/
 
Site of work 

l=in town, 2=out of town / / /_ 

3=aboard 
9 	Sending money back home /_ /_ 

l=Yes, 2=No, 
10 Amount /_/_/_ ///_/ / _ _/ 

SKIP
 

CARD NO. I_ I_
 



FORM Bi : LAND INFORMATION
 

ITEM PARCEL 1 PARCEL 2
 

I Parcel ID /_/_/_/ 
2 Total area /// /_/_//// 
3 Planted area /_ / /_/_/_/_/_/ 
4 Type of ownership 

l=owner, 2=rent-in /_/ /_/ 
3=rent-out, 4=rent-in free 

5=rent-out free, 7=other 
5 Crop planted 

l=Rice, 2=Upland crop 
3=Fruit, 4=Vegetable // / 
5=Mixed, 6=housing area 
7=Other 

6 Texture of soil 
l=Sandy, 2=Sandy Loam 
3=Clay, 4=Saline /_ // 
5=Loam, 6=Clay+Sandy 
7=Other 

7 Color of soil 
l=Red, 2=Brown, 3=Black 
4=Grey, 5=White, /_/ /_ 
6=Red+Black, 7=other 

8 Topology
 
l=Flat, 2=Slope
 
3=Steep, 4=Very steep // /_
 
5=Terraced, 6=Flat+Slope
 

9 Restriction factor 
O=Fertile soil, l=Saline soil 
2=Tasteless, 3=Unfertile // / 
4=Drought, 5=Other 

10 Water Source
 
lMRain, 2=Artesain well
 
3=Pump from canal // /_
 
4:Sub-irrig.canal
 
5=Main irrig.canal, 7=Other
 

11 Value of land /////// ////_/_/_/
 
12 Land acquired
 

l=Inheritance 2=Rent-free land /_/ /
 
3=Buy, 7=Other
 

13 Occupied period /_/
 

14 When did farmers usc this land
 
15 In case of rent-out land
 

Return from rent-out // // 
Rental period 

16 In case of rent-in land 
Cash pay for rent/ /// // _/_/_/ 

Kind pay for rent /_/_/_/_/// //_/_/_/ 
How long did farmers rent. /_/_/ /_/_/ 

SKIP 

CARD NO. / / / 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -... . . . . . . . .. . . . .. . . . . . .. .. . . .
 



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

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

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

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

FORM B2 : CROPPING PATTERN
 

ITEM FORM B2 FORM B2
 

1 Parcel/Subparcel ID /_/_/ /_/_/
 
2 Planted area /_/_/_/_/ /_/_////
 
3 Main crop planted //
 
4 Second crop planted ///
 
5 Method of planting
 

lO=Broadcasting
 
20Transplanting /_/
 
30=Direct Seeding
 
40=Furrow Seeding
 
77=Other
 

6 Date of planting /_/ /_/ 
7 Cropping Season // / 

SKIP 
CARD NO. /_ // 

FORM B3 : RESOURCE UTILIZATION FORM
 

FORM B3 FORM B3
 

1 Enterprise //
 
2 Parcel/Subparcel ID _/_/ //
 
3 Type of input _/_/ //
 
4 Activity //
 
5 Date (Month & Week) //_.1 //
 
6 Amount in hour & kg /_/_/_/ /_/_/_/_/_/
 
7 Kind of Payment
 

l=cash, 2=kind // /_
 
3=cash+kind
 

8 Value / ////
 

SKIP
 
CARD NO. I_ I_
 



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

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

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

FORM B4 : DISPOSAL OF PRODUCT
 

FORM B4 FORM B4
 

I Parcel/subparce] ID /_/_/_/ ///_/ 
2 Type of crop planted /_/_/_/ /_/_/_/ 
3 Harvested area /////_/ / /_/ !_/_/_/ 
4 Total area /////// ////_/_/_/ 
5 Unit of yield 

O=Drough, lWKilogram // 	 1/ 

2=Ton, 8zWhole sell
 
6 Price per unit /////// // /
 
7 Total value of product /////// /_/_/_////
 
8 Product is paid to landlord
 

l=Yes, O=No, / / 
Amount paid to landlord ////_/ 
Total value paid to landlord / _/_/_/// /_/_/ _//_ 

9 Product is paid to deptor
 
lzYes, ONo,
 

Amount paid to deptor ///// //
 
Total value paid to deptor //_/_/_/// /_/_/_////
 

10 	Product is paid to other
 
l=Yes, 0=No, // 

Amount paid to other ///// /_/_/_/_/ 
Total value paid to other _/_/_// / _/_/_/_/_/_/ 

11 	Amount of product sold /_/_/ /_/ ////_/ 
Total value sold /_/_/_/_// /_/_/_/// 

SKIP 
CARD NO. / 



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

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

FORM B5 DISPOSAL OF PRODUCT
 
(ONT.)
 

FORM B5 FORM B5
 

I Parcel/Subparcel ID ////
 
2 Hlow many time did they
 

sell product /_ /_
 
3 Price per unit /_/_/_/_/ /_/_/_/_/_/
 
4 Selling Place
 

l=On farm, 2=Within village 
3=Outside village, 4=Town // /_/ 
7=Other 

5 Retaining Product /_/ //
 
1=Yes, O=No,
 

6 Purpose of retaining
 
Ol=Home consumption /_/
 
02=Future sell
 
03=Consumption & sell
 
04=Seed
 
05=Consumption+Seed
 
06=Sell & Seed, 07=Other
 
08=Consumption+Seed+sell
 

7 Amount of retaining /_/_/_// //_/_/_/_/_/
 
8 Value of retaining /_/_/_// //_/_/_/_//
 
9 Type of by product
 

l=straw, 2WHay
 
3=Cobs, 4=Husk // /_
 

7=Other 
10 Value of by product ///_/_/_/ ///_/ 
11 Cropping season /_/ / 

SKIP

CARD NO./_//
 



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

FORM Cl : TYPE OF ANIMAL PRODUCED
 

FORM Cl FORM Cl
 

1 Type of animal
 
441:Cow, 442=Boffalo //_/_/ /_/_/_/
 
443=Chicken, 446=Horse
 

447=Other 
2 Numbers of animal /_//// 
3 Price per unit /_/_/_/_ / /_/_/_/_/_/_/ 
4 Total value /_/_/_/_ / / /_/_/_/ 
5 Type of caring 

l=Pasture,
 
2=Paddocking (pen) // //
 
3=Tied, 4=Feeding
 

5=Loose, 7=Other
 
6 Purpose of keeping
 

lzWork, 2=Milk
 
3Breed, 4=Egg /_ /_
 
5WSell, 6=Consume
 
7=Multi-purpose
 

SKIP
 
CARD NO. /_/ /_/
 



FORM C2 : BUILDING 

FORM C2 FORM C2 

1 Type of building 
ll=House, 
12-Livestock house 
13=Farm house, 

14=Crop storage 
77=Other 

2 Age of building 
3 Value 
4 Ownership 

l:Owner, 2=Partnership 
3=Rent, 4=Free 
7=Other 

5 Cost of repairing 

/_/ 
//// 

/_/ 

/_/_/_/_/_/_/ 

/_/ 
/_//_/ 

// 

/////// 

SKIP 
CARD NO. II II 



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

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

FORM C3 : VEHICLES & ASSETS
 

FORM C2 FORM C2
 

1 Type of vehicles & assets /_/ / /_/_/
 
2 Numbers
 
3 Unit
 

I=HP, 2=Cun, 3=Un 
4=Kreang, 5aLem, // / 
6=Piece, 7=Other 

4 Age /// /_/
 
5 Buying price /_/_/_//
 
6 Buying Place
 

1=Household,
 
2=Neighbor, 3=Amphur /_ /
 
4=Province, 5=Bangkok
 
6=Aborad, 7=Other
 

7 Buying person /// /_/_/ 

SKIP 
CARD NO. /_/ / 

Type of vehicles & Assets 

01 = Car 10 = Sterqo 
02 = Jeep 11 = Refrigerator 
03 = Motor cycle 12 = Sewing 
04 = Bicycle 13 z Motor 
06 = Tricycle 14 = Furniture 
07 = Television 15 = Fan 
08 = VDO 16 L Clock 
09 = Radio 17 z Camera 

18 ,ar 
19 2 Box 
20 2 Cart 

)
 



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

FORM DI : HAND TOOLS
 

FORM Dl FORM Dl
 

1 Type of hand tool / /_/ 
2 Numbers /_/_/ /_/ 
3 Reciept 

1l=Buy, 2:Homework // /_/
 
3=Free, 4=inherited
 
7=Other
 

4 Age /_I
 

5 Value /_/_// I_1111
 

SKIP
 
CARD NO. I1 _1
 

ll=Haft dipper 20=Knife
 

12=Dipping up water 21=Sprayer
 

13=Spade 22=Sickle
 

14:Shovel 23=Bag
 

15=loe 25=Trailor
 

16=Plough
 
17=Harrow
 
18=Rake
 
19=Basket
 

-A 



--

FORM D2 : MACHINE USE
 

FORM D2 FORM D2 

I Machine /. / / / /// / / 
2 Type of machine /_/ / / /_/_ / 
3 Horse power //// ///_/ 
4 Enterprise 
5 Owner 

1=Owner, 2rRent, 
3=Borrow, 4=Partnership, // / 
5=Hire-out, 7=Other 

6 In case of owner 
Reciept 

IBuy, 24-lade // // 
3=Free, 4=Second hand 
7=Other 

Buying price /__//_/_//__ /__/_/ 
Age // /_/ 
Current price /_/_/_/_//_/_/_/_/ / 

7 In case of hiring or borrow 
Source of hiring/borrow 

1=Father 
2=Father/Mother in law // // 
3=Relat ive, 4=Neighbor 
5=Middleinan 
6=brother/s ister 
7=Government Office 

Reason 
1=Free, 27Can not borrow 
3=Low cost, /_/ / 
4=Comfort abl 1e, 
5=No choice 

Wage rate // / /// 
Unit 

l=Hour, 27Rai, 3KDay 
4=Season, 5=Time, 6nTon /_/ / / 
7=Other, 8=Whole sale 

Total cost /_///// /_/_/_/_/_ 
8 In case of ront-out 

Rental charge /_/_/_/_/ 
Unit of rent-out // / 
Value charge /_/_/_/ /_ / 

9 For all type of ownership 
Total working hour /_/_/_/ / / / / 
Operation with 

lI-lumnn. 2 \nimal / / /_/ 
3 ,ot h 

SKI I' 
CAR ) NO. /_I / 



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

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

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

FORM D3 : MACHINE USE (cont.)
 

FORM D3 FORM D3
 

1 Machine ID //-/-/
 
2 Type of machine
 

3 Fuel power use
 

lGasoline, 2=Diesel /_/ //
 
3=Kerosine, 4=Electricity
 

5zHuman labor, 6=Animal labor
 

4 Expense for machine
 
fuel use // /-/-/-/
Total liter of 


Total cost of fuel use ////// ///-/-/-/
 
Total liter of oil use //-


Total cost of oil use /_/_/_/_/ ///-/-/-/
 
Total numbers of litres use // /_//
 

Cost repair /-///-/ /-/-///
 
Total cost of other cost /_/_/_/_/_/ ///-/-/-/
 

/-/
5 Supplement attach machine /// 


6 Person involve decision making
 
/_ /-/
l=mcmber, 2=Government officer 


3=r:act.ine dealer, 4=Village headman
 

5=Ne.ghbor, 7=Other
 

7 Activity using
 

0l=Prepare plough /-/
 

02=Irrigation, 03=Threshing
 

04=Transportation, 05=Milled rice
 

07=01+02, 08=01+03
 

77=Many Activity
 

8 Reason for using machine / /
 

9 Total family working hour /1/ ///
 

10 Total hire labor working hour /_/_/ /-/-/-/
 

11 Total animal working hour /_/_/ //
 

12 Total cost paid to hire labor ///_/_/_/ /-//// 

SKIP 
CARD NO. // / 

Supplement attach machine
 

30 = 7 Bottom disc
21 = Mouldboard 

31 = Ridger
22 = Disc Plough 

32 = Cultivator
23 = Rotovator 

33 z Rotary
24 = Trailor 

34 = Pipe
25 = Disc harrow 

35 z Irrigation hose


26 = Harrow 

3G - 290 132
27 = Tranplanter 

37 3002


28 = Irrigation Pipe 

38 2931
29 = 3 Bottom Disc 

77 Ot h.r
 

A/k
 



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

FORM D4 
: MACHINE INTENSIVE 

FORM D5 

I Do farmer want to buy new machine / 
O=No, l=Yes, 

2 If farmers do not want to buy new machine 
Of:Too expensive, 02=Hard to operate
03:Use short time, 04:More animal labor 

/_/_/ 

05:High cost, 06:Not suitable area 
07=Small land, 08nBreakdown easy 
09=No water enough, lO:Many reason 
77=Other 

3 Do farmers want 
O:No, l:Yes 

to buy if loan provided? / 

4 Type of machine farmers want 
5 Reason to buy new machine 

to buy /_/_/_/ 

6 

7 
How much 

Thinking 
farmers can 
on machine 

afford / _/_/ /_/ 

Save time 
Plant on time 
Easier 

O:No, 
O=No, 
O=No, 

InYes 
l=Yes 
l=Yes 

// 
// 

Increase yield O=No, l=Yes 
Increase income O=No, 1::Yes 
Do better job O=No, VYes 

8 Thinking on constraint to buy new machine 

// 
/ 

No money 
No driver 
Constraint on his 
Hard to operate 

land 

/ 
// 
// 
/_/ 

High cost 
Hard to repair / 

SKI' 

CARD NO. 



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

FORM El : INVENTORY CHANGE
 

FORM El FORM El
 

1 Which form had change ? 
2 Type of main group had changed 
3 Type of change 

1=Birth, 2=Dead 
3=Sell, 4=Consumption // / 
5=Purchase+cons truct 
6=Get back, 7=Pay to debtor 

4 Month of change /_/_//_// 
5 Week of change // // 
6 Numbers //// //// 

SKIP 
CARD NO. // /_/ 



Relationship 


01 = Head 

02 = Wife 

03 = Son/Daughter 

04 = Son/Daughter in law 

05 = Father/Mather in law 

06 = Grand father/Grand mother
 
07 = Cousin 

08 = Nephew/Niece
 
09 = Servant 

10 = Trainee 

11 = Unrelated 

77 = Other 


Marital Status 


1 = Single 

2 = Married 

3 = Separated 

4 = Divorce 

5 = Widow
 

On-farm activity
 

00 = Did not work on farm
 
01 = Agriculture
 
02 = Foresty
 
03 = Fishery
 
77 = Other
 

Off-farm activity
 

00 = None
 
01 = Cons'truction
 
02 = Industry
 
03 = Government Officer
 
04 = Merchant
 
05 = Mat weaving
 
06 = Service
 
07 = House wife
 
08 = Unemployed person
 
09 = Silk weaving
 
77 = Other
 

Non-resident activity
 

01 = Handicraft
 
02 = Construction
 
03 = Industry
 
01 Government officer 
05 = Laborer in aboard 
06 = Worker
 



RICE VARIETY
 

16=RD 16 

17=Kampai 

18=Reanthong 

19=Kowtahang 

20=Kowdoakjan 

2 1=Sanpathong 
2 2=}[ammali 
23=RD 8 
24=RD 11 

25=Kaset (Kawkaw) 

26=RD 7 

27=RD15 

14=Var. for Penut 

lO=Corn Suwan 1 

ll:Corn Suwan 2 

12:Corn Local Var. 

13=Corn Pasific
 
15=Corn Super sweet
 

ME'rIOD OF PLANTING 

10=B roadcast ing
 
20 =Tran plant i ng 
30Direct Seeding 
40=Furrow Seeding 
50 =1 igg i ng 
77:Other
 

DATE OF PLANTING(MONTH)
 

01Jan 
02 Feb 
03 :March 

04:Apr. 

05 May 
06 :Jun 

PACEL, 1I) 

010ist land 
Ol:-Ist plot of Ist land 
012 2n p lot of 1st land 
013::3rd plot of 1st 1and 
014 ',ith plot of Ist 1and 
0] G ;t h p,lot of Is t I and 

,2z2ndI1,1nd 
021n1st p1I ,tof 2n (I aInd 
022 2nd p lot of 2nd 1a n d 
0 23 3 rd )p1 o t o f' 2rd I an, 

30=Var. for Sugar-Cane
 
40=Tobacco Local 
Var.
 
41=Tobacco Turkee
 
3 5=Cotton Local var
 
3 6=Cotton Tadfa
 
3 7 =Cotton DI5
 
38=Cotton Kee
 
50:Kenaf Red var.
 
51:Kenaf Kow var.
 
52=Jute
 
60:Var. for Cassava
 
66=Mixed
 
70=Fruit
 
80=Vegetable
 
88:Don't Know
 
9 0 llorticulture
 

077'Jul
 
0 8 - Aug
 
09 : Sep
 

iO'Oct
 
l I Nov 
12 : Dec
 
88:Don't know
 

030 3rd lan(d 
03] 1; t p)lot of 3rd land 
03:21 11 ot of 3rd land 
033 3rd pIot of 3rd land 
0,10 .11 h1 land 
0,1 1 1;t plot of Ith I an d 
0,12-2nd plot of 4th land 
050 5 t 11 land 
0f) 0 it0 Ih Il I 
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Fig. IOv ell view of the planter 

Machine description
 
*10 

"he pl inter is named 
inclined plate according to the
 

position nC the drive wheel 
and seedplate which incline 45
 

degrees t, the horizontal. The major components of 
 the unit
 

include the furrow opener, hopper, 
 seedplate, ground wheel 
or 

cover wheel, need tube and mainframe bar. A furrow depth control 

screw and Ai t h pont for two wheel tractors are positioned at the 

mid point of th main frame bar. 

,pit
 



3~ i 2 9 1 10 

Name of parts 

I. Furrow opener 7. Mainir e br 
2. Oround drivr wheel a1fpress wheel . Depth control rod 
3. Ddvi shaft 9. Furrow depth control rew 
4. Seed tube 10. Hopper
5. U-ber damp for hopper and grouind U. Seedplate


wheel" 
 12. Seed buffer plate
 
. Hitch podnt assembly
 

Fig 2 Rear viw of the pJMner 

1. Furrw Opener 

The furrow opener is fixed on the main bar by a U bar 

clamp. It :is positioned in front seedof tube. The furrow 

depth can be adjusted by loosening the U-bar c(lamp (No. 1 in Jig. 

1) or revolving the 
furrow depth control screw (No. 2 in Fig 1.).
 

The opener -onsi st.s of a v-shpae front blade and followed by 

v,rt ical w rp1 i. The seed tube is positioned b'etween the furrow 

i)pener w inj,.-.. is conveyed from the hopperr:;,ed 
thl-ouLh thlH e .Ced 

tube and dropped the bottom of the furrow by gravitational force. 

I 



1-seed buffer plate 

vertical wing . seedplate
~locking 	 nut 

'I J'. hurow p aw 	 FIg 4. Hopper and ground whul 

2. p?ppegr 

It hoPp ' is also fixed on the minin bar by a 1; bar 
CIan. It can be slid along the main bar to adjust the desired 

row spacing. One hopper contains approximately five litres 
 of 

seed 7 	 e seedplat e and seed buffer , late are located at the 

bottom o r the hopper. The seed buffer plate a l lows seeds. 1 	 tog o 1 

enter the 	 s .e-: cells at the hot tomn of the hopper o1ly. There is 

tn openi ng at. the bottom of the hopper for removing the unused 

s eed. 

3. 	 S..ed liii. 

T'I seedplat.e set is assembled on the ground drivnc 

wheel shtif! ins de the hopper and rotates at the same speed as 

the j roun:A '.hrel. A circular shaped seedplate is clamped between 

the ,:over olkite!; as shown in figure 5. The size and number of 

seed cell' ,nn b, varied depending on the number of seed per hill 

and 1 :11 !.pacing requi red. 

I,F 



A 

-lower cover plate 

t_edplate 

upper cover plate 

A4 5eedplate 

Fig . Selplat¢ Sol 

4. 	 Ground drive/Press wheel
 

'hi- ground wheel drives the 
 .eedplate 	 in the hopper to 
meter the 	seed into the seed tube. A sries of spikes around the 

wheel perimeter provides traction and prevents slip. The ground 

wheel or press wheel also serve as the seed covering device. It 

can move up or down automatically by adjusting the 
depth control
 

ro'd (NoT-8 in Fig 2). This enable the ground wheel to be 

continuously 
 in contact 	with the soil surface under uneven soil 

condition. 

Methodology 

The seeding rate is influenced by a number of factors
 

r1I:; li sted 	 b,-o!,,I" 

1. Maximum seed size 
in relation to 
ct-l size.
 

2. Range 	of seed size
 

3. Shape 	 of the seed 

4. Shape 	 of the c'ell 

5. E'xpm;ure time of a cell to 	 seed in the hopper 

6 Lincr speed of tie cell. 



T e:* tet. I was done u.ing soybean and corn seed. The 

soybean w+,s r e'ddby sieve set to obtain the uniform seed size. 

The soybi.a s. d passing throught the 16/64 inch sievo, and 

reta ning h ],1G;.1 inchg neive was used in the expiriment. 

Comm,:rcia I [orr seed, called C-1, produced by CP company was 

used in t ,, ,,xperiment and a hundred of CP-) corn seed w,'igths 

27. 9: grun. 

The seedplate was rotated by a variable speed motor to 

complete two hundred revolutions for each setting speed. The rpm 

of the s,. edpllate was calculated b-,€.d on the fact that the travel 

distance ol the inachine per one revolution of the ground whe-el is 

one lietre. Seven speed settings range from 3--9 km/hr with five 

replicatiois for each speed were performed, hence, thert were 

th11irty-.fT,, I est runs for both seeds totalling seventy test runs 

in the wht,Ie experiment. The seeding rate was calculated based 

on the cor vert i)na I row spJacing of 10 cm and 75 cm for soybeai 

and cor. re Lpetively. The equivalent linear speed of th,- cell 

and .xpo;u fe time of E,cell to seed in the hopper were cdlcUlIted 

as shown in table 1 below: 

'/L
 

http:th11irty-.fT


Table I 

SI:eed( ) No.of 
cells min(2) Exposure time(4) 
Linear Speed(5)
-- RPM(3) Sec 
 cm/sec

km/hr MPH Soybean Corn
 

3 1.87 250 100 50 0.3 
 35.6
 

11 2.50 333 
 133 66.67 
 0.22 
 47.5
 

5 3.12 4116 166 
 83.33 
 0.18 
 59.3
 

6 3.75 500 200 300 
 0.15 
 71.2
 

7 4.37 583 
 233 116.67 
 0.13 
 83.1
 

8 5.00 66G 
 266 133.33 0.1] 
 91.9
 

9 5.62 750 
 300 150 
 0.10 
 106.8
 

1. forward speed of 
the planter
 

2. no. of cells passing the seed discharge opening. 
 The
 

calculated no. 
are rounded figures
 

3. rpm of the seedplate
 

4. exposure time of 
a cell 
to seed in the hopper in second
 

5. linear speed of the cell 
in cm/sec.
 

The percentage of damaged seed 
or broken seed was 
 also
 

recorded in the test. 
 The seedpalte set 
 was examined and
 

adjunted to the
assure 
 smooth rotation prior to the test. 
 The
 

tote[ 
 time that a cell passing the seed discharge opening 
 was
 

also takei, into account in the analysis of the test result along
 

with othe- rr;,or nrit factors. 

,
 

"J
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Results iin Discussion
 

,hi of seeds, soybean and corn, 
 ol, I ined from 200 

revolution; c I seedplate at different speeds are shown in tab]e 2
 

belcw
 

Table 2. e h . of Soybean and Corn for 
 200 revolutions. 

Spe eci Soybean Av. Corn Av. 
(km/hi) 
 (gram) (grain) 

4838 32,1.7 
504.5 
 497.6 
 337.5 
 337.6
3 
 500.5503.3 315.3
3,11.5
496.0 339. 1 

149.0 
 303.7 
450.2 
 304.5
4 
 451.6 
 451.7 312.9 308.2452.3 312.8 
455.3 
 307.0
 

,407.5 
 295. 0
4G8.2 412.5 282.2 287. 1 
4.12 .8 
 28,1.2
 
4 17.8 
 288.5
 
45.3 28.1 

355.8 
 230.5
 
358.6 21'1 3


8 354.5 358.9 220.9 
 237.7
 
359.2 
 253.0
 
366.8 
 240.7
 

301.7 
 197.8
307.1 185.9
 

7 297.6 301.7 171.0 
 188.0 
301.7 
 200.2
 
300.5 
 182.3
 

229.9 
-­

140.8
 
222.0 
 149.8
8 
 2:10.4 230.6 141.7 
 142.0
 
2:31.0 
 137.0
 
239.8 
 140.7
 

182.8 
 92.5
 
184 .0 
 88.8
184.5 
 182.0 
 102.9 
 94.5
 
178.9 
 99.5
 
179.8 
 88.6
 



----

A.suiring the row spac ng for asoybean and corn are 40 cm 

and 75 cm respecitvely, the seeding rate wore calculated and 

percentage of seed damaged were also recorded. The summary of
 

seeding rate at different speeds and percent damaged seed was
 

shown in 'Table 3
 

Table 3 	Summary of seeding rate and percent seed damaged at
 

different planter spe.eds.
 

Speed Soybean Corn
 
km/hr seeding rate % damaged seeding rate % damaged
 

(kg/rai) (kg/rai)
 

3 9.95 	 none 3.60 none 

4 9.03 	 none 3.29 none
 

5 8.25 	 none 3.06 none
 

6 7.18 	 none 2.54 0.40
 

7 6.03 	 0.20 2.00 0.94
 

8 4.61 	 0.87 1.51 2.55
 

9 3.64 	 2.24 1.08 4.37
 

Figure 6. Seeding rate 
at different speeds for soybean & corn 
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The seeding rate at different speeds for soybean and
 

corn wer,: Ilotted as shown in 
figare 6. 
 From Table 3 the seeding 

rate of co:bean at 3 km/hr was 9.95 kg/rai and decreased to 8.25
 

kg/rai r:tt5 km/hr. The recommended seeding rate for soybean is
 

between 8-10 kg/rai, therefore it can be said that the planter 

gave th,- desired seeding rate at the speed of 3-5 km/hr. 

However th. planter speed may be increased to 6 km/hr, at which 

the seeding rbte was mea:ured to be 7.18 kg/rai, which is an 

accep:tab .e rate if high germinability is guaranteed. The further
 

J crtase c,f speed beyond 6 km/hr resulted in rapid decrease of
 

see-cling rate. The seeding 
 rate at 8 km/hr, measured to be 4.61 

kg/rvi, dFcreaseed 53.67 1; compared with seedingthe rate at 3 

ki/,hr which was 9.95 
kg/rai. Seed breakage was not occured
 

until tTe speed was 
upto 7 km/hr which gave the percent breakage
 

of 0.20%. It. can be concluded that the optimum speed range for
 

soybean planting with tlie inclined plate planter 
was 3-6 km/hr
 

without any significant 
 seed damages percentage.
 

For corn, the seeding rate at 
3 km/hr was 3.60 kg/rai
 

and decreased to 3.06 kg/rai at 5 km/hr. 
 Futher increase of
 

speed beyond 
 5 km/hr caused rapid decrease of seeding 
rate. The
 

seeding 
 rate at 3 km'hr decreased 57.7% 
to 1.51 kg/rai at 8
 

km/hr. From figure 4, it can be 
seen that the decreasing rate
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was relatively constant at 
the speed range from 6-9 
 km/hr. The
 

recommended seeding for
rate corn is 3-4 kg/rai or 5'000-9000
 

seeds per rai (8533 seeds/rai or 2 seeds per hill 
for 50 x 75 cm
 

spacing and 1 seed/hill 
for 25 x 75 cm spacing recommended by
 

seed supplier)
 

Because a hundred of CP-1 corn 
seed used in 
 the test
 

weights 27.93 gram, 
 therefore the 3.60 kg/rai rate at 3 km/hr 
is
 

equivalent to approximately 12889 seeds which 
was considered 
 to
 

be too high as far as the number of seed per unit 
 area was
 

concerned. 
 The seeding rate 
 at 6 km/hr was 2.54 kg/rai or
 

approximately 
9094 seeds/rai which was 
an acceptable rate. The
 

seeding rate 
 further decreased to 2.0 kg/rai 
 or approximately 

7160 secd :,riti at 7 km/hr with 0.94% damaged. Damaged 
 seed
 

increased ',risidorably 
at 9 km/hr at which 
 4.37% damaged was
 

recorded' ;t was therefore concluded 
 that the optimum speed
 

range for corn planting using the inclined plate planter with the
 

said seedp];te specification was 
3-6 km/hr which gave the seeding
 

rate betwei, 2.54-3.60 kg/rai. 
 In case of the number of seed per
 

unit 
area was concerned, the optimum speed range for 
corn was 6­

ka/hr. However the number of seed per rai 
required could be
 

easily obtained by 
 reducing cell diameter that will 
 give the
 

required rate at 
practical operational speed of 2W-tractor 
 (4-5
 

km/hr). Furthurmore if other corn 
 varieties are going to be
 

http:2.54-3.60


used such 
as local varieties which is rather bigger size 
than CP'--

I seeds used in this test, it is, therefore, necessary 
to perform
 

the similar experiment in to
order obtain the 
 correct seeding
 

rat e. 

Apart from the linear speed of the cell, 
 cell size and
 
seed size that affected the seeding rate, 
other important factors
 

that influenced the seeding rate were exposure time of 
a cell to
 
seed in the hopper and the 
total time 
that the cell 
pssing the
 
discharge opening. 
 At 3 km/hr, the exposure 
time (in Table 1)
 
was 0.3 second then to
decreased 
 0.18 second at 5 km/hr and to
 
0.11 second at 
8 km/hr. The 
time that allowed seeds 
to enter the
 
cells was 
very critical 
as well as the time that 
the cell passing
 

the discharge opening which was 
measured 
to be 0.2 second at 3
 
km/Ir, 0.1 second at 
6 km/hr and only 0.07 second at 8 km/hr.
 

Conclusions and Recommendations for further study
 

For Soybean
 

1. The inclined 
 plate planter gave the 
required seeding
 

rate of 7-10 
 kg/rai 
at 3-6 km/hr without ofany percentage 


damaged v~et I. 

2. TI, seeding rate decreased 17.08% at 5 km/hr and 53.66 . 
at B kni/1,ht compared with the seeding rate at 3 km/hr. (The 
seeding rat ,: at. 3,5and 8 km/hr were 9. 8.25,8.25 and 1.61 kg/rmi 

resp..ict ire] y 
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3. Diamnged seed was observed at the speed of 7 km/hr with
 

0.2% dameged and increased to 0.87% at 8 km/hr.
 

For Corn
 

1. "he planter speed of 3-6 km/hr gave the seeding rate 

between 2.54 - 3.60 kg/rai. 

2. 1.1w seeding rate decreased 15% at 5 km/hr and 57.7% at
 

8 km/hr compared with the seeding rate at 3 km/hr. (The seeding
 

rate at 2,5, and 8 km/hr were 3.60, 3.06 and 1.51 kg/rai
 

respective!Y.,
 

3. If the number of seeds per unit area was concerned, the
 

opti, um opcd r;linge, usin g 6/8 inch diameter seed cell, 7/32 inch 

thick plate, was 6-7 km/hr which gave 9094 and 7160 seed/rai 

respe ct iveI y. 

4. I*erc,.ntage of damaged seed was observed at the speed of
 

Ir/hr and beyond. A high percentage of breakage was recorded
 

at. 9 kr/hr which was 4.37%.
 

It was observed during the test that most of the
 

damaged seed occured at the discharge opening therefore the
 

effects of total time that a cell passing the discharge opening
 

and the exposure time of a cell to seed in the hopper on the
 

seed:ang rate and seed breakage should be studied. The necessity
 

to enlarge the discharge opening length should be verified and
 

the test for different seed sizes ard cell sizes must be
 

performed.
 



OUTREACH PROGRAM
 

India
 

The project in India has been extended to September 30, 1986.
 
Much progress has been made and there is great potential for
 
success in the Southern region around Coimbatore, the location
 
of the project. However, assistanre is needed to maintain the
 
momentum of the activities so that the project can be an integrated
 
part of the mechanization development program.
 

A report of activities follows.
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GENERAL INFORMATION
 

1. 	Name of the Project 


2. 	Location of the Prn.Ject: 


3. 	Sanction Document 


4. 	Duration
 

(a)Date of Start 


(b)Date of expiry of
 
present sanction 


5. 	Staff position 


CIAE-IRRI Industrial Extension Project
 
on Small Farm Machinery
 

Tamil Nadu Agricultural University
 
Campus, Coimbatore, India
 

No. 9-5/79-AE dated 6-6-1983 and
 
No. 9-5/79-AE dated 25-7-1985 of
 
Indian Council of Agricultural
 
Research, New Delhi
 

31-10-1983
 

30-9-1985
 

As on 31st December, 1985
 

S. Designation 

No. 


1. 	Project Engineer 

(S-3)(Project) Leader 


2. Agro-Industrial 

Engineer (T-7)


3. 	Design & Test 

Engineer (S-2) 


4. 	Economist (S-2) 


5. 	Draftsman (T-II-3) 

6. 	Technician (T-1) 

7. 	Driver (T-1) 

8. 	Accountant 

9. 	Stenographer 


10. Clerk-cum-Typist 

11. Messenger 

12. Security Guard 


Scale 
of No. of 

pay posts 

1500- 1 
2000 
1100- 1 
1600 
1100- 1 
1600 
1100- 1 
1600 
425-700 1 
260-430 3 
260-400 1 
425-700 1 
425-700 1 
260-400 1 
196-232 1 
196-232 2 

Present in- Date of
 
cumbent joining
 

the
 
Project
 

S/Shri/Smt.

P. Datt* 	 31-10-1983
 

Vacant 	 -


Vacant 	 -


Vacant 	 -


Vacant -

Vacant ­
S.K.Gurusamy 2-7-1984
 
M. Velu 15-12-1983
 
V.S.Santha 1-12-1983
 
Vacant -

Vacant
 
Vacant
 

*Transferred temporarily from Central Institute of Agricultural Engineering,
 

Bhopal, to organise the activities of the Project.
 

The expatriate consultant, Mr. Fred E. Nichols, joined the Project with effect
 
from 6-8-1984.
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6. 	Unaudited appropriate
 
expenditure upto 31-12-1985
 

I. Establishment 
Charges 

i) Salary of Estab­
lishment 3,926.00 74,016.90 70,632.75 1,48,575.65 

ii)Allowwnces 

iii) 

a) Medical 
charges 

b) T.A. 
Bonus 

-

-

752.80 
1,924.00 
871.00 

493.90 
725.50 

2,431.70 

1,246.70 
2,649.50 
3,302.70 

II. Other Charges 

1. Assets acquired 69,973.34 1,75,027.74* 25,869.48 2,70,870.56 
2. Expenditure on 

Stationery 510.37 991.60 785.70 2,287.67 
3. Expenditure on 

postage 296.50 585.00 556.05 1,437.55 
4. Other office 

expenditure 307.20 452.55 208.60 968.35 
5. Expenditure on 

casual labour 1,100.00 1,463.00 2,029.50 4,592.50 
6. Other Contin­

gencies 1,315.57 13,317.30 13,059.62 27,692.49 
7. Expenditure on 

Non-consumable 
stores 240.00 3,028.02 300.67 3,568.69 

----------------------------------------------------­
77,668.98 2,72,429.91 1,17,093.47 4,67,192.36 

Note: *An amount of Rs.1.40 lakhs has been transferred to DGS & D for
 
procurement of Matador Van. The Van has not been received yet.
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OBJECTIVES
 

(a)To provide continuous technical and marketing assistance to
 

small scale manufacturers to conduct economic and market evaluation
 

studies to determine which of the improved designs offer the
 

greatest potential for helping the farmers.
 

(b)To carryout through field testing programme, determination
 

of the performance characteristics of equipment under field
 

condition.
 

(c)To modify and adapt designs and carryout development
 

work to suit field conditions.
 

(d)To promote the use of appropriate mechanical technology through
 

demonstrations involving both farmers and manufacturers.
 

(e)lo liaise with the local manufacturers/entrepreneurs in taking
 

up the manufacture of adapted equipment.
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WORK PLAN FOR FIRST YEAR
 

October, 1983 to September, 1984
 

The strategy statement for the Industrial Extension Project
 

stipulates following work plan for the first year of the Project.
 

(a)The unit will be established and located.
 

(b)Needed personnel will be recruited/hired. The Project
 

Engineer and IRRI Consultant will be appointed. Other
 

engineers and technicians and other personnel will be
 

recruited/hired.
 

(c) Needed facilities will be developed.
 

1. Offices established.
 

2. Shop facilities located.
 

3. Equipment and transport procured.
 

(d) Liaison will be established with manufacturers in the
 

Coimbatore area.
 

(e) Bench mark survey will be carried out on the farm
 

machinery industry in the area.
 

(f)Depending on the priority needs for equipment designs from
 

the International Rice Research Institute, from Central
 

Institute of Agricultural Engineerign and other institutions
 

will be introduced to local manufacturers. Assistance will
 

be given in fabrication, testing and demonstration of the
 

first models.
 

7 
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(g)Project Leader and Engineers appointed to the Project
 

will be sent to International Rice Research Institute
 

for industrial extension training.
 

(h)Design from IRRI and other locations will be tested
 

under local conditions and modified as needed.
 

FACILITIES DEVELOPED
 

The Project is housed in two buildings provided by Tamil Nadu
 

Agricutlural University, with total plinth area of 390 sq. m. One
 

of the buildings is used as Project Office and other as Workshop.
 

The Project Office has been equipped with necessary furniture,
 

a typewriter and a hand operated duplicating machine. Three phase
 

electric supply has been obtained from the Workshop. Machines like
 

lathe, drill, grinder, hand shear, welding set, compressor, pipe
 

bending machine, etc. have been procured and installed. Necessary
 

hand tools and measuring instruments like tachometers, micrometers,
 

stop watch, screw gauges, etc. have also been purchased.
 

A soil bin has been constructed for testing transpalnter,
 

before demonstrations and for helping manufacturers in testing
 

their product. An underground storage space has been converted
 

into a water tank for storage of water needed for growing nursery.
 

A petrol jeep has been transferred from Central Institute
 

of Agricultural Engineering, Bhopal, to the Project. A car
 

has been procured by the Consultant.
 

V 
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SUMMARY OF PROGRESS REPORTED IN INTERIM CONSOLIDATED REPORT
 
PRESENTED DURING XIV ANNUAL WORKSHOP
 

OF THE COORDINATED SCHEME ON R & D OF F.I.M.
 

Status of Farm Machinery Industry of Coimbatore
 

A survey of 17 farm machinery manufacturers of Coimbatore was
 

conducted by the Project. The manufacturers can be classified as 

given below: 

Type No. 

Those manufacturing mainly tractor 
 4
 
operated conventional implements
 

Those taking up miscellaneous jobs 12
 
including orders for fabricating
 
farm machines, to given specifications
 

Those manufacturing one or more types 
 1
 
of farm machines as a regular
 
production
 

The status of farm machinery manufacturing industry in
 

Coimbatore can be shown by following figures, estimted on the
 

basis of the bench mark survey:
 

1. 	Total investment in installed
 
machinery & Equipment 
 (Rs.) 20,00,000/­

2. 	Labour employment in production
 
(Man days/year) 
 56,250
 

3. 	Total turnover in the year 1983 
 (Rs.) 65,00,000/-


Identification of Machinery Needs
 

The engineers of the Project contacted the farmers and
 

visited the paddy growing areas and identified the machinery
 

needs of the rice farmers. The Universities and Research
 

Institutions were contacted to determine the availability of
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designs. Based on the farmers' opinion, design availability
 

and expert advice, the Project decided to work on the following
 

machines:
 

1. Vertical Conveyor Reaper (1.0 m on PT-5 Power Tiller)
 

2. Thresher (Axial Flow)
 

3. Rice Transplanter (Manually Operated)
 

4. Puddling Equipment
 

Product Development Activity
 

The Project worked with eight manufacturers for manufacturing
 

reaper (RE-2) on PT-5, thresher (TH-8) and transplanter (TR-4).
 

More economical diesel prime mover was tried for reaper and
 

recommended. An Engineer from one of the manufacturers was sent
 

for training to International Rice Research Institute. Three local
 

manufacturers were given drawings of the 1.0 m reaper (RE-2) and
 

PT-5 power tiller. Three self-propelled reapers were ready for
 

initial trials. Axial Flow Thresher (TH-8) was tested.
 

Market Development Activity
 

One demonstration of the self-propelled reaper was
 

arranged at Kottur Malayandipattinam (70 km)
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WORK PLAN FOR SECOND YEAR
 

October, 1984 to September 1985
 

The strategy statement for the Industrial Extension Project
 

sets following targets for the second year of the Project.
 

(a)The activities initated in the first year will be
 

continued.
 

(b)The contact with manufacturers will be extended to
 

include other areas of the Coimbatore region.
 

(c)Training programmes will be established for
 

manufacturers to be conducted by the Industrial
 

Extension Project Personnel
 

(d) Demonstrations will be conducted to introduce needed
 

machinery to farmers and to assist manufacturers in
 

establishing their markets.
 

(e)Project engineer and Consultant will participate
 

in the Annual Workshop of the ICAR Coordinated Scheme
 

on Farm Implements and Machinery.
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PRODUCT DEVELOPMENT ACTIVITY
 

Production Progress
 

Several manufacturers were contacted for production of the
 

machines identified as priority needs of the rice farmers of
 

South India. The progress of product development activity is
 

shown in Table 1.
 

Table 1. Progress of Product Development Activity
 

Model* 
No. of 
manu-
factu-
rers 

Total 
production 
No. 

1. Self Propelled 
Vertical Conveyor 
Reaper 

RE-2 on 
PT-5 

4 14 

2. Axial Flow Thresher TH-8 3 4 

TH-7 1 	 2
 

3. 	Rice transplanter TR-4 3 8
 

TR-5 1 1
 

*For specifications, see Appendix II to VI
 

Defects in the Product
 

Low production limits the use of jigs and fixtures and the
 

procurement and storage of raw materials of correct specification.
 

Low production is the result of low demand which is not because of
 

low need but due to low or no investment in advertisement and
 

marketing.
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The manufacturers have good idea about the mechanical processes
 

involved in manufacturing farm machines but generally lack knowledge
 

of 	the farming operation for which the machine is utilized. This
 

results in carelessness while following drawings and modifications
 

are made just for manufacturing ease without understanding the impli­

cation of such minor modification on the performance of the
 

machine. The production defects encountered in various machines
 

are discussed below:
 

Self Propelled Vertical Conveyor Reaper (RE-2 on 
PT-5)
 

1. 	Lower belt conveyor lug fully depressed.
 

2. 	Thinner material used for lug (20 gauge instead of 16
 

guage).
 

3. 	No washer put before riveting lugs.
 

4. 	Angle of lugs reveresed.
 

5. 	Star wheel covers bent by 1800 at edges instead of 900.
 

6. 	Improper angles of pipe frames carrying star wheels
 

resulting in improper minimum clearance between star
 

wheel tip and flat belt conveyor (should be about 12 
to
 

15 mm) and lowering of points of contact between star
 

wheel tips and top flat belt lugs (should be at the
 

centre).
 

7. 	Ledger plates projecting in front.
 

8. 	Star wheel supporting pipes not exactly on the axis of
 

the 	knife guard resulting in irregular cut.
 



"6 ;''W"" " • 

Self Propel led CM)(1.1 ) 

Engine Model 523 Derionstratiorl at Sikazhi
 

Fig. 1. Reaper WIith reIvos Lom,Irdini 

Fig. 2. Axial Flow ihyerhr (Ill H) With lit,.tibi,,hi A[) 8V Infline 
Demonstration fjo,ar V i iy,iwa (d 
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9. Lower length of cutting stroke and improper register.
 

10. 	 Quarter turn V-belt pulleys not made with deep groves
 

resulting in frequent turning of V-belt.
 

11. 	 Improper manufacturing/fixing of star wheel supporting
 

frame resulting in improper clearance between tips of
 

star wheels and nearest cover. The clearance should be
 

0 to 5 mm for the first and second star wheels from right
 

hand side of operator and 15 to 20 mm for the third star
 

wheel.
 

12. 	 Lower and upper wire type pressure springs not fixed
 

properly resulting in change of spacing between the
 

pressure springs and the back plate supporting
 

the crop. It should be 25 mm.
 

Axial Flow Thresher (TH-8)
 

1. Spacing of holes on both top and bottom sieves are not
 

properly understood resulting in lower percentage open
 

area as compared with the designed open area. Designed
 

percentage open area is an essential requirement of
 

the sieves for reducing losses and improving quality of
 

grain.
 

2. 	The gap between casing of the blower and blades are
 

not made according to design resulting in reduced
 

air flow and hence higher percentage of trash in the
 

grains.
 

0,­
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3. 	Improper dimensions of corrugated grain pans resulting
 

in faster and non-uniform movement of grains to sieves.
 

4. 	Open area at the top end of the lowest grain pan result
 

in scattering of grains. Similarly improper clearance
 

between the grain chute below the concave and frame of
 

top 	sieve results either in loss of grain or touching of 

the 	moving parts resulting in cracking of sheets.
 

5. 	The top sieve is not fastened properly resulting in lateral
 

movements and cracking of the sieve.
 

6. 	Enough attention is not paid while assembling the axle
 

and leaf springs of the carriage of the thresher and
 

this results in costly and dangerous breakdowns.
 

7. 	The pegs (bolts) on concave are not spaced and fixed
 

properly resulting in bending of the concave pegs.
 

8. 	Welding of louvers cracked on one of the machines and
 

requires to be (lone with more uniformity. 

9. 	The threshing cylinders were not balanced properly
 

resulting in avoidable vibration.
 

6-Row Rice Transplanter (TR-4) 

1. 	 Due to non-availability of suitable materials like 

square CR tube, the nnanufac:turers have used a square 

section of different dimensions resulting in change of 

frame hei ght and spac i ng hetween two s ides of the f rame 

Since the transplanter is a precise machine, it.is advised 

not to change any dimension. 



Al 

Fig. 3. 	Rice Transplanter (6-row)
 
Demonstration at Aduthurai.
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2. 	The maximum free swing of the fingers about the axis of
 

the tube carrying the fingers has not been maintained
 

according to drawings. The correct free movement can
 

be achieved by having a clearance of 5 to 6 mm between
 

the pivot arm lock and U-stopper.
 

3. 	Hinged clamps of finger carrying tube were not machined
 

properly resulting in very tight or very loose tube
 

movement.
 

4. 	Instead of proper pins, threaded bolts have been used
 

at several places resulting in improper clearance at
 

hinges.
 

5. 	Rubber pads have not been used on stoppers. The rubber
 

pads must be used as they provide an oscillating motion
 

to the planting tip at the end of planting stroke which
 

ensures release of the seedling in the soil.
 

6. 	The position of welded clamps on the curved portion of
 

the 	round pipes on the two sides of the frames have not
 

been fixed as per design. This results in change in angle
 

of the seedling tray and extent of penetration of fingers
 

into 	seedling tray.
 

7. 	The planting fingers have been made roughly like the
 

designed ones. The fingers require to be made exactly
 

as per drawings for correct picking and releasing of
 

seedlings.
 

8. 	One manufacturer used thick wall tubes instead of thin
 

wall tubes for various parts. This increased the weight
 

of the transplanter.
 

"V 
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9. 	Width of seeding tray partitions varies in one of the
 

transplanters. The width of all the 6 partitions
 

should be equal within the tolerance limit of 1.0 mm.
 

10. 	 The riveting of various components of the seeding tray
 

is required to be done neatly as roughly riveted parts
 

obstruct smooth downward movement of seeding mat.
 

Product Improvement
 

It is expected that some uf the production defects may be
 

removed by manufacturers when they see the performance of the
 

machine in field. Some problems will be solved by using
 

standard bought out components like knife sections and guards
 

for which Industrial Extension Project has already connected
 

the suppliers of North with users in South. But for some com­

ponents, the use of jigs and fixtures cannot be avoided. The
 

Industrial Extension Project will develop jigs and fixtures
 

for these sub-assemblies and components and provide jigs and
 

fixtures or finished sample components to the manufacturers and
 

users (e.g. transmission for PT-5 and frame of manual transplanter)
 

The Project has already developed forming jigs for making trans­

mission housing and formed one transmission housing using 2 mm
 

thick sheet metal. This process will reduce the time and cost
 

of making the transmission of PT-5 power tiller used for propelling
 

RE-2 reaper. As the technical staff join the Project, pace of
 

this activity will increase.
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MARKET DEVELOPMENT ACTIVITY
 

For development of markets, following methods can be adopted:
 

(i 	Advertisement in National and local newspaper followed
 

by booking lists with some advance deposit (like in
 

case of cars)
 

(ii)Dealer development with 'Buy now, pay later' schemes
 

(like for T.V. and Fridges)
 

(iii) 	Door to door demonstration (e.g. consumer goods).
 

This method is used by conservative companies who are
 

very sure of the performance of their product but are
 

not sure of demand and increase their production as
 

the demand picks up as a result of demonstration.
 

For demand development for agricultural machinery, most of
 

the companies and all the Government and semi-Government organisations
 

adopt the third method i.e. demonstration only and because of seasonal
 

nature of agricultural machinery, use of this method of demand
 

development takes a long time (several seasons). This can be
 

best explained by time taken between development of the wheat
 

thresher and its large scale accceptance in northern part of the
 

country.
 

Considering the Capital intensive nature of the first two
 

methods, this Project could not take up the first two approaches.
 

But it is felt that at some stage, these methods may have to be
 

followed to reduce the time in acceptance of the machines that we
 

are demonstrating.
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The project has demonstrated the three machines at locations
 

in far flung areas of Tamil Nadu, Kerala and Karnataka as shown
 

in Table 2. There have been very successful demonstrations and a few
 

failures in adverse conditions. The performance of the machines
 

have been witnessed by hundreds of farmers in each State but as
 

our demonstrations finish, the harvesting season also finishes
 

and most of the farmers postpone purchases to the next year.
 

Table 2. 	Progress of Market Development Activity - Demonstrations
 
in Collaboration with Manufacturers and Government
 
Agencies.
 

S. 
No. 

No. of 
demon-
stra-

Demon­
stra-
tion 

Region in which 
demonstrated 

tions hour 

1. 

2. 

3. 

Axial Flow Thresher 
(TH-8) 

Self Propelled Ver-
tical Conveyor Reaper 
(RE-2 on PT-5) 

Axial Flow Thresher 

19 

23 

1 

52.5 

52.0 

2.0 

Coimbatore, Pollachi, 
Thondamuthur, Palghat, 
Trichur, Haripad 
Tanjore, Kumbakonam 
Sirkali, Chamrajnagar, 
Chidambaram, Vijayawada, 
Tenali 

(TH-7) 

4. Rice Transplanter 
(TR-4) 

1 0.5* Aduthurai 

*Apart from this demonstration, arrangement has been made to
 

keep a set of nursery always ready for demonstration of transplanter
 

to the farmers and other visitors to the Project. The demonstration
 

is done in the soil bin constructed for this purpose in the Workshop
 

of the Project.
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TRAINING
 

The adhoc nature of the Project, resultant uncertainties,
 

shortage of staff and non-provision for financial incentive to
 

trainees are some of the factors working against developemnt
 

of a conventional training programme. To overcome these
 

problems, training was limited to informal 'on the job' training
 

during demonstrations and several operators ahve been trained
 

in this way.
 

Mennonite Central Committee, a Voluntary Organisation at
 

Calcutta, developed interest in 6-row rice transplanter. They
 

were advised to send their engineers for training. Two engineers
 

from Mennonite Central Committee, attended a three day training
 

course on TR-4 rice transplanter. During the training, they studied
 

the drawings, dismantled and assembled the transplanter, learnt
 

the nursery growing technique, prepared nursery seeds, soil and
 

frames and did sowing. They then transplanted the nursery already
 

developed by the Project and learnt operation of the transplanter.
 

While going, they purchased a transplanter from a local manufac­

turer and took it with them for demonstrating in West Bengal.
 

They were encouraged to promote the manufacturing of this
 

transplanter in their region.
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WORK PLAN FOR THIRD YEAR
 

October 1985 to September, 1986
 

1. 	Market development activity through demonstration will be
 

continued in selected areas where sales potential exists.
 

2. 	Manufacturing assistance will be provided to improve
 

quality of the product by improving production processes
 

and by use of standard components.
 

3. 	Ideas developed during field trials and demonstrations
 

to further improve the machines, will be incorporated
 

into designs and verified during further trials.
 

4. 	Drawings will be produced locally to incorporate all
 

local modifications.
 



APPENDIX-I
 

LIST OF 	MANUFACTURERS CONTACTED
 

1. 	Ms. Arasu Engineering Works 

35/467, Selvapuram 

Siruwani Main Road 

Coimbatore 


3. 	Shri Krishna Engg. Trading 

Co. 


13/35, Velandipalayam Road 

Coimbatore - 641 011 


5. Ms. Ram Kumar Industries 

G.N. Mills P.O. 

Coirbatore - 641 029 


7. 	Ms. Dineshkumar Engg. Works 

41, Tudialur Main Road 

Idigarai Post 

Coimbatore - 641 031 


9. 	Ms. Tucas Ltd. 

Tudialur Post 

Coimbatore - 641 034 


11. 	 Ms. Maruthamalai Andavar 

Industries 


Gokulam Colony, PN Pudur 

Coimbatore - 64i 041 


13. 	 Ms. Parasakthi Engg. 

Industries 


Maruthamalai Road 

P. N. Pudur 

Coimbatore - 641 041
 

15. 	 Ms. Balamurugan Industries 

Maruthamali Road 

P. N. Pudur 

Coimbatore - 641 041 


17. 	 Ms. V. K. Devarajan Co. 

Sugarcane Breeding 


Institute Post Office 

Coimbatore - 641 007 


2. Ms. Elseetee Industries
 
P. 0. Box No. 1808
 
Singanallur
 
Coimbatore - 641 005
 

4. 	Ms. Ganga Engg. Products
 
4/460, Puliakulam road
 
P.N. Palayam
 
Coimbatore - 641 027
 

6. Ms. V.C.S. Industries
 
P. Ltd.
 

G.N. Mill road, Tudialur
 
Coimbatore - 641 029
 

8. 	Ms. Sundaram Industries
 
Idigarai Main Road
 
Idigarai
 

Coimbatore - 641 031
 

10. 	 Ms. Vasavi Industries
 
195, Thadagam Road
 
Coimbatore - 641 040
 

12. 	 Ms. Swathi Industries
 
262, Maruthamalai road
 
P. N. Pudur
 
Coimbatore - 641 041
 

14. 	 Ms. Valampuri Industries
 
1-B, Thiagi Kumaran Street
 
P. N. Pudur
 
Coimbatore - 641 041
 

16. 	 Ms. National Equipment
 
Manufacturers
 

36, Rangaswamy Road
 
Coimbatore - 641 002
 

18. 	 Sri Karthic Industries
 
3/9, Natesa Mudaliar St.
 
Vadavalli
 
Coimbatore - 641 041
 



APPENDIX - II
 

SPECIFICATIONS OF 1.0 M REAPER, RE-2 ON PT-5
 

Power 


Weight, tiller, engine and skid 


Weight, reaper unit 


Length 


Width 


Height (minimum) 


Field capacity 


Field losses 


Minimum cut 


Forward speed 


Knife average speed 


Construction 


Controls 


Fuel consumption 


6 hp diesel engine
 

125 kilograms
 

40 kilograms
 

218 cm
 

117 cm
 

90 cm
 

0.25 ha/hr or approx.
 
2.4 hectares per day
 

less than 1%
 

7 cm
 

2.5 to 4.5 km/hr
 

1.3 x forward speed
 

all steel except the non­
metallic starwheels
 

engine throttle & clutch
 
lever
 

approximately 1.0 liter
 
per hour
 



APPENDIX - III
 

SPECIFICATIONS OF TH-8 AXIAL FLOW THRESHER
 

Power 


Weight (with engine) 


Length 


Width (tray folded up) 


Height (tray folded up) 


Output (field capacity) 

Separation recovery 

Cylinder, spiketooth type 


Concave 


Construction 


Component speeds (no load):
 

Cylinder 


Fan 


Screen & auger (safe shaft) 


Oscillating screen (stroke) 


Adjustments 


Labour requirement 


10 hp engine
 

465 kg
 

190 cm
 

150 cm
 

178 cm
 

800-1000 kg/hr (rough rice)
 
98%
 
39.3 cm O.D. x 11 cm length
 

0.6 cm dia. steel rods with
 

16 mm spacing
 

all steel
 

600 rpm
 

800 rpm
 

340 rpm
 

3.2 cm
 

Air shutters on blowers,
 
angle of windboard and
 
engine speed
 

3 - 4 men
 



APPENDIX - IV
 

SPECIFICATIONS OF TH- AXIAL FLOW THRESHER
 

Power 6 hp engine 

Weight (with engine) 190 kg 

Length 119 cm 

Width (with tray folded up) 132 cm 

Height 150 cm 

Field capacity 400-500 kg/hr (rough rice) 

Grain breakage less than 4% 

Separation recovery 98% 

Cylinder (open type) Spiketooth, 30.5 cm O.D. x 
71 cm length 

Construction All steel 

Component speeds 

Cylinder 600-650 rpm 

Fan 800 rpm 

Oscillating screen 800 cycles/min. 
(frequency) 

Oscillating screen (stroke) 4.76 mm 

Adjustments Blower shutter, angle of 
windboard 

Labour requirements 3- 4 men 

"VI
 



APPENDIX - V 

SPECIFICATIONS OF TR-4 RICE TRANSPLANTER
 

Power 


Field capacity 


Planting depth 


No. of rows 


Row spacing 


Tray displacement per stroke 

adjustment
 

Field standing water depth 


Weight 


Length 


Width 


Construction 


Seedling preparation:
 

Size of seedling mat 


No. of seedling mat per hectare 


Size of seedbed per hectare 


Seed requirement per hectare 


1 person
 

0.3 - 0.4 ha per day
 

3 to 5 cm
 

6
 

20 cm
 

1.0/1.3 cm
 

1 to 5 cm
 

20 kgs
 

85 cm
 

125 cm
 

steel and wood
 

?0 cm x 50 cm
 

400 - 450
 

1.2 m x 45 m
 

30 to 40 kgs
 



APPENDIX - VI
 

SPECIFICATIONS OF TR-5 RICE TRANSPLANTER
 

Power 


Field capacity 


Planting depth 


No. of rows 


Row spacing 


Tray displacement per stroke 

adjustment
 

Field standing water depth 


Weight 


Length 


Width 


Construction 


Seedling preparation:
 

Size of seedling mat 


No. of seedling mat per 

hectare
 

Size of seedbed per hectare 


Seed requirement per hectare 


1 person
 

0.3 - 0.4 ha per day
 

3 to 5 cm
 

8
 

20 cm for two central rows
 
15 cm for other rows
 

1.0/1.3 cm
 

1 to 5 cm
 

20 kgs
 

85 cm
 

125 cm
 

steel and wood
 

15 cm x 50 cm
 

500 to 600
 

1.2 m x 55 m
 

40 to 50 kgs
 



OUTREACH PROGRAM
 

Burma
 

The program in Burma terminated on December 31, 1985.
 
Although not funded by USAID, te report for mechanization is
 
included in this report. The program in Burma is funded by the
 
Canadian International Development Administration.
 

The work in Burma is directed toward development of machines
 
utilizing animal power. Following is a brief report of activities.
 



IRRI BURMA COOPERATIVE PROJECT FUNDED BY CIDA
 

REPORT ON THE SMALL SCALE FARM MACHINERY PROJECT
 

YEZIN, BURMA
 

October, 1980-1985
 

By MALCOLM M. HAMMOND, AGRICULTURAL ENGINEER
 

1.0 INTRODUCTION
 

Last year the project reported on the differences between
 
Burma and other outreach countries. This report deals with the
 
direction developments have taken.
 

1.1 GROUNDWORK
 

It takes time to build up a new organization which needs
 
buildings, machines, mains services and the agronomists or
 
engineers to run the operation. Up until the end of 1983 there was
 
virtually very little show for any of the effort being put in. During
 
1984 there have been big changes so that there is a real presence of
 
agricultural engineering on the ground. We are fast running out of
 
accommodation and will require an increasing amount of working area,
 
for men and machines, as the year proceeds.
 

1.2 Shipping of machines and materials purchased under the project
 
have begun. Although the prime area of work will be simple techno­
logy, there will also be some higher technology not only looking
 
to the future but also to make work easier and constant. For
 
example solar panels that will provide water and some power for
 
the many occassions when either the electric power or water is cut.
 

2.0 ARRIVAL OF AMD AT YEZIN
 

We have been very fortunate in having since July the
 
Agricultural Mechanization Department to join in our progress
 
with their complete cooperation.
 

2.1 SHOP DEVELOPMENT
 

The establishment of an Agricultural Mechanization Department
 
machine shop at Yezin with U Mya Thein, Assistant Director and
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U Htun Aung Phyo, Assistant Director in charge has been a step

forward. 
They are assisted by U Aung Myint Aung, Agricultural

Mechanization Assistant and U Hla Myint, Agricultural Mechanization
 
Assistant and shop personnel. Materials will be provided in the
 
interim period by AMD .
 Already drills lathes, oxyacetylene and
 
electric welding etc. have been supplied to the A.M.D. shop from
 
AMD in Rangoon. 
 This will enable further research and development

with some manufacturing capability to be started earlier. 
The
 
Agricultural Research Institute and the Agricultural Mechanization
 
Department shops and staff operate jointly and are under the ARI
 
administration although AMD staff will continue to be paid by AMD.
 

2.2 STORES AND EQUIPMENT
 

Stores and equipment for the ARI shops have been ordered and

will be shipped in during the course of the year. Further shop

floor space than originally intended will be required. As well as
 
the original metal working shop envisaged under the project plan

there will be a woodworking shop, blacksmiths shop and foundry.

Sufficient counterparts staff, and a permanent work force, are
 
being alloted to the ARI Small Scale Farm Machinery programme.

This is an essential element that must be supplied to run 
this
 
machine shop which will be operational this year. Neither will it
 
be wise to operate the new machines with a non permanent daily

paid labour force. This is where our training programme will come
 
into its own.
 

2.3 TRAJNING IN COUNTRY
 

Training materials in the form of slides tape and reading

matter have been assembled, so that it is now possible to teach

either 3grict,lture to the engineers, or engineering to the agri­
culturalists. A library/lecture room has been set aside and
 
will soon be furnished and equipped. 
At the moment the training

materials have to remain packed.
 

3.0 CHANGE IN THE LEVEL OF TECHNOLOGY
 

It has been necessary to go back and look at technology that
 
was discarded. This may have been because fossil 
fuel become the
 
principle motive power. 
 Many of the ideas worked on at ARI may not
 
be new but we are taking them and working on them to refine the
 

mechanism, without going onto a too advanced stage of technological

development, which would not be suited to the country at this stage.
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In the second phase of the Canadian funded IRRI Burma Project,
 
with the agronomists being in control of the agricultural
 
engineering, the requirements innovations and modifications are
 
farmer oriented. The present level of technological development
has been assessed and the required machinery for research develop­
ment and fabrication has been ordered accordingly. With wood
 
being the principal material for construction woodworking machines 
and tools will be of major importance. This was not envisaged in 
the preparation of the present project plan. In the third phase
 
we will need more expertise on timber and more wood working
 
machines and skills.
 

3.1 FACILITIES (see Fig 1)
 

A new go-down was alloted as the Small Scale Machinery shop.
 
This has been provided with power and lighting, and soon a water
 
supply, with stores, library/lecture room and office area. Three 
soil tanks have been constructed and will be fitted with rails and
 
moving carriage for electronic testing of prototype implements.
 
Three types of soil sandy, sandy loam and clay soils from 
representative areas in Burma can be used. Some test equipment has 
arrived, and electric motors are awaited. This and other equipment
 
will be housed in a test laboratory to be built adjacent to the tanks.
 
This will be completed by the end of 1984.
 

A cattle shed, adjacent to the machire shop described above, 
has been converted for use as blacksmiths shop and saw mill area.
 
Some assembly also takes place in this shop. Later a foundry and 
generator will provide a very nice self contained agricultural
 
engineering area. 

3.2 FIELD TEST AREA
 

An area of land is cultivated and ready for sowing and will
 
be used for transplanter testing, dry land seeding and water pumping.
 
A field station is already taking shape. Various windmills will be
 
erected. 

4.0 DIRECTION OF RESEARCH & DEVELOPMENT 

SMALL SCALE FARM MECHANIZATION WORKING GROUP 

The group has expanded its membership since its inception. 
The aims are to meet at about 3 month intervals and in a different 
location each time so that local problems can be seen and an invited 
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participant to represent that area. Membership is made up from our
 
own SSFM staff, from the Agricultural Mechanizdtion Department, from
 
Cropping Systems and from Agricultural Extension. The group sets the
 
programme of work and monitors its progress at each meeting throughout
 
the year.
 

The group in setting the work plan has first and foremost
 
the criteria -- bottlenecks in the farming year, shortage of fuel,
 
manpower and materials but abundant animal power and a plentiful
 
supply 	of wood for construction. Implements must as far as possible
 
be designed so that they can be constructed in any of the many
 
blacksmiths and carpenters shnns up and down the country and that
 
they must be very durable and inexpensive.
 

Our starting point is with the indigenous equipment. These
 
are many and diverse. There is sometimes room for improvement,
 
and sometimes one area of the country could well be provided with
 
an implement that has been used with good results in another area
 
of the country.
 

Visiting the different parts of Burma to learn of different
 
soil conditions, weather patteii, crops and implement requirements
 
is a vital part of SSFM development work.
 

4.1 COLLECTION OF IMPLEMENT FROM DIFFERENT REGIONS
 

This is steadily increasing and will require more accommodation.
 
But it is the gene bank of development. This is a museum collection
 
but has three aims:
 

4.1.1 To study what indigenous eqt:ipment is in use, and
 
if it can be improved making it easier to construct, longer
 
lasting and more efficient.
 

4.1.2 	 Equipment has evolved in different regions and there
 
is equipment from one region that may be successfully
 
introduced with benefits into another region.
 

4.1.3 To provide an understanding of the implement
 
requirements of the different soil conditions, climate
 
and crop in the widely varied ecological zones.
 

4.2 Information provided by this collection has been the basis
 
for many innovations carried out aL ARI. For example
 

4.2.1 	 The wooden plough is successfully using a cast iron
 
turn furrow plough body and share. This body and share
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is being made by very small village foundries. The next stage

is to introduce a replaceable share blade. This will reduce
 
the cost and provide for good ploughing throughout the life of

the body. The normal share which includes the body costs about
 
$4 but a replaceable share would cost only $1.50.
 

4.2.2 The planting of crops is often by hand which is
 
laborious inaccurate and not always successful. Using the
 
indigenous implements, such as the pendulum seeder, for the

planting of crops is generally inaccurate, wasteful of seed
 
and often damaging to the seed. This therefore has been an

important area of work. The first prototype tried was a
 
wooden roller with holes, size according to seed and rate of

sowing, for each row to be planted. To avoid dam-:9e the
 
seed was lifted from the seed in the seed box by the roller
 
and dropped into the seed discharge tube. The whole
 
construction was one box and roller mainly made of wood and
 
could be attached to the frame of an 
animal drawn harrow.
 
The roller could be turned by hand or a land wheel 
drive.
 
The land wheel drive has not been a great increase in cost
 
and makes for a far more efficient implement. Efficiency

depended too much on the fineness of tilth of the seed bed.
 

From this improvement and for far greater accuracy and
 
with a greater variety of seed another system was developed.

Again using the basic wooden harrow as carrier and furrow
 
opener.
 

This was found to be an improvement, but for greater
 
accuracy and efficiency a separate box for each line of seed
 
and seed dispensed by replaceable (according to seed and rate)

wooden rollers. Damage through trapping the seed between the
 
roller and the edge of the seed box was overcome by having
 
a pliable plastic edge. The whole machine, is made up of
 
independent seed boxes joined by 
a frame and drive shaft.
 
It is mounted on a 
wooden toothed harrow. This is of indigenous

design but allowance has been made for moving the wooden teeth
 
to give a wide variety of row widths. The machine is driven
 
by a chain and land wheel.
 

4.2.3 Although not part of the original project line of

work there is a need for a lighter single animal cart. The
 
traditional ox cart is veryheavy and strong and requires two 
(Inimals. As there was need for a small 
cart the SSFM shop

designed one using the 
same type of light wheel used for the
 
passenger carrying garis. 
 The result has been most successful
 
providing a cheaper cart for the smaller farmer or in instances
 
where the loads do not require two animals to pull.
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5.0 NON INDIGENOUS DEVELOPMENT
 

Selected equipment imported evaluated. If suitable may be
 
modified for Burmese conditions.
 

5.1 RICE TRANSPLANTER
 

Further evaluation by ARI and the arrival of the new IRRI
 
6 row transplanter have led to improvements of the ARI IRRI design.

Currently the AMD workshops at Yezin in particular are working on
 
improvements to the IRRI 6 row transplanter. Modification include
 
the fitting of adjustable pickers and a cam to bring the picker
 
arms backwards away from the seedling before raising the arm. Also
 
to bring the pickers backwards as they rise so that seedlings in the
 
tray are not misplaced. AMD are also improving on their continuous
 
planting paddle wheel machine.
 

The IRRI Burma transplanter has usually been operated by a
 
pulling strap. This is particularly useful with the present lighter

6 row model which is inclined to slip backwards when the machine
 
stops its forward motion. The strap round the buttocks reduces
 
this.
 

Although many thousand of the earlier type of transplanters

have been made they are not used as much as they should be. Two
 
reasons are the low output of work, and the limited conditions
 
under which they will work. It should also be added that the
 
quality of manufacture left much to be desired.
 

It will be of interest to know what improvements are
 
currently being made by IRRI.
 

Unfortunately we are not yet inthe position to produce blue
 
prints or drawings so that we can pass on designs.
 

U Soe Tint the Burmese scholar who started this year an MS
 
engineering course at the University of Manitoba under Dr. J. S.
 
Townsend has as his project an improved rice transplanter.
 

5.2 FERTILIZER APPLICATOR
 

The various types of applicator designed and constructed by
IRRI were sent to the project. Out of these models the vertical 
prilled applicator has proved the 111ot used machine. This model 
was further adapted to reduce the application rate. This is
 
achieved not by a straight forward reduction in drive and aperture.
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The gear ratio has been changed so that either 1:2 or 2:1 is available
 
for a 28 lb/acre or 56 lb/acre application. A steeper solid spiral
 
was also required to achieve this lower rate.
 

The Extension department ordered 50 of these machines from
 
the same shop that helped produce our original prototype.
 

5.3 CAAMS IRRI IM REAPER
 

The 1M model was chosen because of its ease in handling and
 
its smaller size. Even so observers remarked that the IM would
 
be easier to handle with steering clutches.
 

The first model produced in Rangoon by a private shop to
 
our design was built as a reaper without the possibility of using it
 
for tilling. The thinking behind this was that the demand was for
 
peak work conditions that first occur with reaping. Land preparation,

and planting, do not present such a problem. A machine for reaping
 
was conceived that could be powered by the Burmese produced Kubota
 
water cooled diesel.
 

The cost of producing the prototype was Kyat 8000 or
 
approximately $1000 without motor. 
 The high cost was due to this
 
being made up of parts not normally manufactured in Burma.
 

As casting is favoured then whenever possible a part will be
 
produced in this way. SSFM will be going through the reaper

construction to see which parts could be satisfactorily and more
 
cheaply made as a casting.
 

5.4 ANIMAL DRAWN REAPER
 

A great deal of the rice crop is spoilt in Burma because
 
there are no means of cutting it. So there is wetting and drying,
 
over ripening and shedding. What is left is cracked and discoloured
 
grain.
 

Whilst in UK a design was worked out with a manufacturer to
 
produce an 
animal drawn machine. This is an old type manufacturer
 
who relies on weight for strength. It has been difficult to make
 
sure thickness of plate, and belt drives used instead of bevel
 
gears, to keep down weight and loss of power. 
 It is hoped that
 
the finished machine will be used during this next harvest.
 

Although this manufacture in UK (Alvan Blanch) have always
maintained they produced a machi for animals in actual fact 
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this reaper has always been, pulled by a tractor or powered by a
 
donkey engine.
 

5.5 SLIT SEEDING
 

There has been no further developments since the last report.

With the Penetrometer and DB test rig soon to be set up this work
 
will go ahead.
 

5.6 ANIMAL POWER AND HARNESS
 

Actual animal power varies from animal to animal and depends
 
on many factors of condition, feed, type of work, hours of work,
 
harness. Figures for pulling power are available but not accurately

arrived at quantified/qualified. Only in research establishments
 
in temperate climates have accurate measurements been taken but we
 
need figures for Burma. With the equipment we are installing this
 
should be possible.
 

6.0 NEW PROJECTS
 

6.1 PUMPS
 

The IRRI axial flow pumps have their uses in Burma but there
 
is almost a greater demand for the high volume low lift.
 

The indigenous systems are a manual scoop clung on a tripod

and the archimedes screw which is much more productive. This latter
 
has a low power requirement and is inexpensive - again it is almost
 
entirely of wood construction. The SSFM shop has obtained an
 
archimedes pump to examine more closely. The expertise of making

this wooden screw is not now easy to find, but it is a machine that
 
might well be spread further as it would meet needs in many areas.
 

The new 15" low lift pump from IRRI has only just arrived
 
after one whole year of being on the way. It is under test but needs
 
some modifications in flow, power drive, and possible flow reduction
 
to reduce power requirements.
 

6.2 OIL EXPELLING
 

Vegetable oils are insufficient to meet the countries needs.
 
The farming system will bring in more oil seed crops to the rotation.
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At the same time there is a great wastage in the extraction of oil.
 
The village system is to use granite rollers. Improved methods using
 
a Hander type screw crusher and a horizontal plate press do extract
 
a better percentage. AMD has collected some indigenous locally
 
manufactured expressing machines. The intention of AMD and SSFM is
 
to improve extraction percentage so that less oil goes out in the
 
cake for animal feed. 

The first improved expeller will be a vertical press with a
 
hydraulic jack. This system will copy that used For olive oil
 
extracti on.
 

7.0 EXTENSION
 

As implements are evaluated tested modified they are used at 
ARI. Duplication of equipment that is proved to be successful will
 
undergo further testing on cropping system sites, central farms and
 
in township programmes. Feedback of complaints or satisfaction or
 
suggestion for improvement is expected to be fed back to the SSFM
 
team.
 

8.0 EXCHANGE OF INFORMATION
 

In Burma the requirements may he different but we could 
benefit more from development taking place in other countries. A 
certain amount of information is gained through journals, but these 
often go astray, but otherwise we are rather cut off. There are other 
parts of the world that do have the same problems that we could 
exchange views on. Recently Paul Starkey working in the Sierra V, ;e 
on animal equipment called for people to get together to exchange 
ideas and share advances that have been made. In Burma we have 
collected a good deal of information on draught animals. We feel 
also that we should contribute on this or on say on the transplct'er 
development, or on cart construction or even wooden plourfr 
construction. 

9.0 TRAINING
 

No trainees were available to be sent to IRRI on the 
agricultural engineering course. It is hoped that U Arthur Mundt, 
my counterpart, and U Nyunt Sein from ARI General Service Workshop 
can attend the Nov/Dec course. They, and U Mya Thein and U Htun Aung 
Phyo from AMD will visit India in December to study implements that 
are in use and being developed in a similar environment.
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No permanent staff have been provided so no serious
 
training has been started. The daily paid labour get some
 
practical training. Training material as has already been
 
accumulated can be used as soon as staff can be provided.
 
Training material also includes that required for teaching
 
the English of Science and Mechanics.
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OUTREACH PROGRAM
 

Egypt
 

The program in Egypt was under a subcontract with the
 
University of California at Davis 5vnd is funded by USAID. The
 
project terminated December 31, i985.
 

A report of Egypt activities follows.
 



Mechanization 

A. El-Serafy and S. Labro 

The objective of the mechanization section is to identify and/or 
develop machines appropriate for the average rice farms. To train farmers in 
the proper operation and maintenance of small machines used in rice production 
and to extend technical assistance to local manufacturers in the fabrication 
of appropriate machines.
 

In 1984 the mechanization section concentrated efforts in the research 
and development on irrigation and transplanting machines during the first half 
of the period and on the harvesting and threshing machines during the second. 

Fabrication of the machines were made at the Project workshop and at 
local manufacturers. Extensive testing was conducted at the project area and
 
field demonstrations were made at farmers' fields. 

Experiments
 
An experiment was designed to test different treatments on land 

preparation and different planting methods on strip-blocks with four 
replications. 

A. land preparation treatments 
1. One moldboard plowing, followed by disc harrowing, dry 

leveling and flooding.
 
2. One chisel plowing, followed by dry leveling and flooding.
 
3. One chisel plowing, followed by flooding and puddling.
 
4. Minimum tillage. 

B. Planting methods
 
1. Broadcasting 
2. Mechanical drilling in dry soil followed by flooding
 
3. Recommended transplanting (20 x 20 cm)
 
4. Mechanical transplanting (IRRI transplanter) 
5. Mechanical transplanting (Japanese transplanter) 

Data shows that moldboard plowing, discing and dry leveling before 
flooding produced the highest yield. Minimum tillage produced the lowest
 
yield. No sLgnificant difference in yield from either method of chisel 
plowing practices.
 



Results of the planting methods recorded the highest yield obtainedfrom broadcasting followed by mechanical drilling and thethen recommendedtransplanting. No significant difference was obtained from either type of 
mechanical transplanting method. 

Combinations of land preparation and planting methods gave tile bestresults with moldboard plowing, discing and dry leveling before flooding andbroadcast planting, there was no significant difference with mechanical 
drilling.
 

Machinery tests 
Low lift pump

The project acquired seven units theof 6 inch IRRI designed axialflow low lift pumps fabricated by a Cairo manufacturer. 
The lamps were fittedwith 7 horsepo ier gasoline engines. Application of these pumps gave

satisfying perfoimance. 

Farmers' reactions, however, were not enthusiastic. Mrany still preferthe centrifugal type pump mounted on wheeled carts and driven by !0-12 hp. 
diesel engines.
 

This centrifugal pump istype more costly than the axial flow pump but
less costly in operation with diesel fuel at 
 L.E. 0. 0 3 /liter and gac,>line auL.E. O.[ 5/liter. The centrifugal pump draws water from a greater depth. 

For low-head lift (about one meter) applications, the axiaL flow pump
proved to more
be economical because of greaterits capacity. It has morepotential, is much easier to set up for operation, is easy to maintain andrepair for the average farmer and most of all, it can be fabricated easily by 
local workshops. 

One meter reaper
 
Five units of the one meter 
 reaper and power tiller were fabricated byE.T. Trade Co. of Cairo for the Project from IRRI design. Miny modifications were introduced to the design for local conditions. A 5 hp. gasoline is used
 

for power source. 
Modifications were:
 
1. Lowering the position of the cuLtt ng hladesi by modi fying tile hitch 

of the reaper to the power tiller. 
2. Raising, the position of the upper conveyor belt. This also 

affected the inclination of tile starwheels. 
3. Extending the front board higher.
4. Adjustment of ground ofthe speed the unit to the blade travel 

ratio to mike the reaper nble to work on dense crops. 



Extensive tests and demonstrations were made with the units. Abo'uti 
v135 hours working time was recorded covering a proximately 54 feddans of rice 
harvested.
 

Results show that:
 
1. Some slight improvements in manufacturer quality will make the
 

reaper highly acceptable to the Egyptian farmer.s 
2~.' The average working time to harvest one feddan is about 2 hours.
 
3. Manpower requirement to operate all day is 2 men who alternate. 
4. Average fuel consumption is 1 1/2 liter per hour.ii

5. A favorable reaction from farmers. 
E.T. Trade Co. the manufacturer has been kept informed of the 

probemsduring the trials. manufacturer shownThe has great interest and has

made jigs and fixtures to improve the quality and facilitate production.-


S Threshers 

The modified Th-7 thresher units were tested on "throw-in" threshing
operations. 
 Clogging up of the long straw was minimized but still the 
designed capacity of 600 kg/hour could not be obtained. On the "hold on" .,

operation, clogging was eliminated but capacity was only 250 kg/hour and the 
unthreshed loss could be substantial depending on the operator. During fielddays the Th-7 thresher did not draw much farmer+++?+++ +++++++ ++++;+++++ r ++::++++ : enthusiasm.++++ +++++++5+++ + .++ 

+ +:#+++ ?:+ ++++:+ ++++?+++++++: + ++
++ Theh ++I ++:
.+ + i+++:
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The mechanization 'sectioni is fabricating threshing 
+ with....r two Th-8 units 

+ + ++ + + 5 + ++ ++: + + + +: + +++++ ++ + ++ +++++ ++ +'+ ++ : +++ + + + ++' + :+++ +++ + ++ + +5++ + ++ +++
designed capacity of one ton per hour. One unit was earlier ordered from the'K+
Philippines, but was lost enroute. The replacement has not arrived. The new,++++?++. +++ +++h+
,++++ + ++++++ +++, ++ + +++ + #
unitsibeing fabricated in the Project facilities are++ibeing+m?+++made'+from.+++: /
i+ +a+ + ++~:+ 

2 blueprints. Testing will first be done during .. the wheat harvest. Any

+:+'++ +"++' " u++++:+ i+ :: ++++ n+ +r++
+ 

+ h 
+ 

: 
+++++ :+ ++ i++n>+++++/h~+++ ++:+++++ ++++++ + ' +++ + U++ +++++: +'+: +t d ++ + CCCmodifications can be made before rice harvest, although rice harvest is much 
u ++++++ + ++?++++
:+!i+: i '++++ d ++ + n+ ::o
more difficult than wheat.' + +++ : ++ ++? +i +
~d + ++i} +~+:+p~ ~d~n++++ +h ++:+e a~o ' ++.+ r'i+ +d+ + :+++i 'C-!: g+::+i++ 
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C"' Ca.>h.i~+a++ 5++++y :+7a + :.. +++ + u t:+m+ + ++e o+~ e~ ++ re+++ ++ +;;+'
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5++++++ t
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 ++y,:
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Conclusions
 
1. Based on farmers' reactions, it is obvious that appropriate 

mechanization is much desired by the average rice producer. lie recognizes 
this requirement not only because of the increasing shortage and cost of farm 
labor but also to shorten the turn-around time between successive crops. 

2. It is observed that foremost among the equipment that the rice 
farmers desire are those for harvesting and threshing. The snall power tiller 
with a one-meter reaper attachment appears to be ideal for their harvesting 
needs. For threshing, farmers indicate the need for a thresher with about a 
one ton per hour capacity. The T1h-8 will fill this requirement. 

3. It nviy be noted that the local workshops in Egypt do have the 
interest and capacity to fabricate agricultural imvchines that are appropriate 
for the average farmer. Given the technical assistance to build machine 
prototypes, the local manufacturers czn turn out the product with standard 
quality. Provided with the necessary incentive by the government, they can 
contribute much to advance agricultural mechanization. 

I rb 



Budget and Expenditures
 

A report of the budget and the expenditures for the period
 
September 1, 1980 to September 30, 1985 follows.
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AID-492-CA-1707
 
Phil. Headquarters
 

Schedule of Expenditures

For the period September 1, 1984 - September 30, 1985
 

Schedule 	#1. Salaries & Wages
 

a. 	Senior staff
 
August 1984 - August 1985 
 $280,711.94
 

b. 	Local staff
 
September 1984 - September 1985 
 17,218.68
 

$297,930.62
 

Schedule 	#2. Overhead
 

- May 1984 - June 1985 (Senior staff)

June 1984 - August 1984 (Local staff) 
 1 5,B72.50 

Schedule #3. 
Fringe Benefits & Allowances
 

a. Senior staff
 

1. 	lIE Perquisites
 

July 1984 - July 1985 
 $ 60,572.70
 

2. 	Housing & Utilities allowances
 
September 1984 - August 1985 
 24,674.89
 

3. 	Post Differential allowances
 
September 1.984 
- August 	1985 24,207.59
 

4. 	Educational allowances
 
1981 - 1985 
 5,693.64
 

5. Medical allowances 
 59.07
 

$115,207.89
 

b. Local staff
 

1. 	Cost of Living Allowances (COLA)

September 1984 - September 1985 $ 5,056.51
 

2. 	Social Security System (SSS)
 
August 1984 - August 1985 
 351.42
 

.../over
 

http:5,056.51
http:115,207.89
http:5,693.64
http:24,207.59
http:24,674.89
http:60,572.70
http:5,B72.50
http:297,930.62
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http:280,711.94
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3. Retirement Savings Plan (RSP) 
September 1984 - August 1985 $ 1,551.84 

4. Insurance, 13th Month Pay, Medical 
Dental etc. 
September 1984 - August 1985 3,504.21 

$ 10,463.98 

$125,671.87 

Schedule #4. Travel & Transportation 

a. Local Travel 
August 1984 - September 1985 $ 874.88 

b. International Travel 

1. South & Southeast Asia Travel 

- Trip to Bangkok 
- Per diem & travel expenses 

on Aug. 24-Sept.13, 1984 $ 269.78 
- Driving services 23.75 293.53 

- AT0#85-0167 Trip to India 
- Per diem & travel expenses 
on Feb. 23-Mar. 7, 1985 $ 499.06 

- Driving services 20.26 
- Indian visa 4.37 

- AT0#84-1352 - Trip to India 
- Per diem & travel exp. 
on Nov. 24-Dec.2, 1985 $ 477.34 

- Airticket - Mla/Delhi/ 
Madras/Coimbatore/Maa/ 
Sin/Mla 1,439.50 

- Driving services 19.30 

523.69 

1,936.14 

- ATO#84-0854 - Trip to India 
- Airticket - Mla/Coim­

batore 
- Driving services 

$ 652.00 
1.63 653.63 

- ATO#029 6 - Trip to India & 
Thailand 
- Airticket - Mla/Bkk/Del/ 

Bkk/Mla 
- Per diem & travel exp. 

on April 8-13, 1985 
- Indian visa 
- Driving services 

$1,242.00 

489.25 

5.58 
11.41 1,748.24 

... /over 
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2. ASAE Meeting 

- ATO#85-500 - Trip to USA 

- Airticket - Mla/East Lansing 
Washington/Des Moines/ 

Copenhagen/Bkk/Mla $2,310.00 
- Per diem & travel exp. 

on June 16 - Aug. 6, 1985 974.65 $ 3,284.65 

$ 9,314.76 

Schedule #5. Equipment, Materials & Supplies 

a. CPD charges for printing & photography 

- October 11, 1984 - Sept. 30, 1985 $ 169.70 

b. Supplies issued by IRRI Supply Room 

- November 16, 1984 - Sept. 15, 1985 644.08 

c. Chemicals & Laboratory Supplies 

- July 16, 1984 - March 15, 1985 92.35 

d. Subscriptions, Books & Periodicals 
- P.O.#4527 - 1 copy Wood & Bamboo 

ISBN-058-3 $ 5.27 

#4628 - Various 
publications 32.88 

#4685 - 1 copy Understand­

ing Sterling engines 12.44 

#5646 - Crossley Small 

Farm Book 280.15 

#5912 - Appropriate Tech. 
for Dev. Countires 13.11 

#5911 - CRC Handbook of 
Chem. & Physics 194.70 

#6048 - Various publica­
tions 79.50 618.05 

e. Shipping charges 
- April 1, 1985 - Sept. 30, 1985 98.96 

f. Various Purchase Order issued: 

- P.O.#04181- Bruning Revolute 
White Opaque Paper 

#5766 - 4 Units Printer 
#22860 - 2 prs. black 

leather shoes for 

uniform 

#24387 - I Unit Universal 

plate cutter 

$7,887.41 
3,809.64 

14.62 

212.17 

.../over 
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- P.O.#25776 - duplication of 
of slides $ 177.22 

#27563 - 4 prs. black 
leather shoes for 
uniform 30.85
 

#28594 - slides processing 5.04
 
#27173 	- 2 units 4-drawer
 
filing steel cabinet &
 
1 unit storage file
 
cabinet 
 314.27
 

#28875 	- Small Vogel
 
Head Thresher w/Briggs

& 	Stratton 3HP engine 
 738.11 $ 13,189.33
 

$ 	14,812.47
 

Schedule #6. Training
 

- Three-Week Agricultural Eng'g. Course
 
on Nov. 19 - Dec. 7, 1984
 

- Bonifacio Cabahug
 
- ATO#84-1405-Mla/Cebu 
 $ 31.01 
-	Training charges 
 402.57 $ 433.58 

- Three-Weeik Agricultural Eng'g.
 
Training Course on May 27 
to
 
June 14, 1985
 

- C. Abrina
 
- Training charges 
 $ 420.00 

- V. Barroga
 
- Training charges 
 525.00 945.00
 

$ 1,378.58 

http:1,378.58
http:14,812.47
http:13,189.33


AID-492-CA-1707
 
Phil. Headquarters
 

Schedule of Commitments
 
As of September 30, 1985
 

Schedule #1. Salaries & Wages
 

a. 	Senior staff
 
- August - Septembr 1985 $ 30,259.07
 

b. 	Local staff
 

- September 1985 37.83
 

$ 30,296.90
 

Schedule #2. Overhead
 

- Senior staff - July - Sept. 1985
 

Local ttaff - Aug. - September 1985 $ 10,305.00
 

Schedule #3. Fringe Benefits & Allowances
 

a. Senior staff
 

1. 	lIE perquisites
 
August 1985 $ 2,942.73
 

2. 	Housing & Utilities Allowances
 
August - September 1985 1,287.73
 

3. 	Post differential aLlowances
 
September 1985 1,437.49
 

4. 	Educational allowances
 

1985 2,740.45)
 

5. 	Vacation leave/Medical allowance 5,680.41
 

$ 8,607.91
 

Local staff
 

1. 	Cost of living allowances (COLA)
 

September 1985 $ 27.95
 

... /over
 

http:8,607.91
http:5,680.41
http:2,740.45
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http:1,287.73
http:2,942.73
http:10,305.00
http:30,296.90
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2. 	Social Security System (SSS)
 
September 1985 
 $ 18.55
 

3. 	Retirement Savings Plan (RSP)
 
September 1985 
 71.60
 

4. 	13th Month pay, Insurance, Medical
 
& dental benefits, etc. 220.61
 

5. Accrued VL/Sl taken up in 1983 
 2,854.63
 

$ 3,193.34
 

$ 11,801.25
 

Schedule #5. Equipment, Materials & Supplies
 

a. 	Supplies issued by General Supply Room
 
September 1985 
 $ 85.37
 

Schedule #6. Training
 

Schedule #7. Studies
 

Schedule #8. Workshop
 

Agricultural Engineering Workshop on
 
September 2 - 6, 1985 on The Role of
 
Engineering Technologies on Small Farm
 
Agricultural Development Project 
 $ 40,000.00
 

http:40,000.00
http:11,801.25
http:3,193.34
http:2,854.63


AID-492-CA-1707
 

Indonesia
 
Statement of Expenditures & Commitments
 

For Fiscal Year Ending September 30, 1985
 

i. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Salaries & Wages 

Overhead 

Fringe Benefits & Allowances 

Travel & Transportation 

Equipment, Materials & Supplies 

Training 

Studies 

Workshop/Evaluation 

TOTALS 

09/01/80 
08/31/84 

$ 67,018.78 

9,532.80 

10,583.95 

83,239.52 

123,852.71 

18,744.95 

-

-

$ 312,972.71 

Actual Expenditures 
09/01/84 
09/30/85 

S 16,843.94 

2,436.63 

3,665.53 

23,059.68 

43,613.34 

9,256.11 

-

34,371.51 

$ 133,246.74 

Total 

$ 83,862.72 

11,969.43 

14,249.48 

106,299.20 

167,466.05 

28,001.06 

34,371.51 

S 446,219.45 

Commitments 
up to 

09/30/85 

S 2,338.35 

702.13 

1,952.52 

8,803.90 

2,279.17 

209.01 

-

$ 16,285.08 

Total 
Expend. & 

Commitments 

$ 86,201.07 

12,671.56 

16,202.00 

115,103.10 

169,745.22 

28,210.07 

34,371.51 

S 462,504.53 

S 

$ 

Total 
Approved 
Budget* 

86,690.00 

11,840.00 

37,040.00 

80,45:,.00 

63,000.00 

29,280.00 

29,000.00 

-

337,300.00 

$ 

( 

( 

( 

($ 

Balance 

488.93 

831.56) 

20,838.00 

34,653.10) 

106,745.22) 

1,069.93 

29,000.00 

34,371.51) 

125,204.53) 

Certified Correct: 

Paul A. Cooper 
Director, Budget & Accounts 

* Based on original approved budget for the period September 1, 1980 to September 30, 1985. 

/mpr 
1.9.86 



AID-492-CA-1707
 
Indonesia
 

Schedule of Expenditures
 
For the period September 1, 1984 - September 30, 1985
 

Schedule #1. Salaries & Wages
 

a. 	Local staff
 
- August 1984 - August 1985 
 $ 9,296.90
 

b. 	DITPROD staff
 
- July 1984 - August 1985 4,503.07
 

c. 	Honorarium
 
- July 1984 - September 1985 3,043.97
 

$ 16,843.94
 

Schedule #2. Overhead
 

- Local staff - May 1984 - May 1984 - July 1985 
DITPROD staff - Nay 1984 - July 1985 
Honorarium - April 1984 - July 1985 	 $ 2,436.63 

Schedule #3. Fringe Benefits & Allowances
 

- For 	local staff
 

1. Retirement Savings Plan
 

August 1984 - August 1985 
 $ 774.24 

2. 	Medical
 
July 1984 - August 1985 789.28
 

3. 	Insurance
 
Jan. 1.985 - September 1985 1,005.07
 

4. Others (Lebaran Bonus, dismissal pay
 
etc.)
 
- August 1984 - September 30, 2.985 1,096.94
 

$ 3,665.53
 

.../over
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Schedule 14. Travel & Transportation
 

a. Local travel 
- July 1984 - August 1985 $ 8,959.03 

b. Repairs & maintenance of motor vehicles 

- July 1984 - August 1985 858.67 

c. International travel 

1. South & Southeast Asia travel 
- T-ip to IRRI, Los Banos 

- Airticket - Jkt/Sin/Mnl/ 

Sin/Jkt $ 475.00 

- Per diem & travel exp. 
Sept. 26-Oct. 2, 1984 265.25 

- Driving services 9.02 749.27 

- Trip to IRRI, Los Banos 

- Airticket - Jkt/Sin/Mnl/ 

Sin/Jkt 
- Per diem & travel exp. 

on Oct. 9-13, 1984 

- Driving services 

$ 497.07 

119.00 
8.31 624.38 

- Trip to IRRI, Los Banos 

- Airticket - Jkt/Sin/Mnl/ 

Sin/Jkt 
- Per diem & travel exp. 

on May 20-June 8, 1985 

- Driving services 

$ 475.00 

538.80 
21.69 1,035.49 

2. Emergency travel 
- Evacuation of Mrs. Reddy to U.S. 

on October 1983 1,710.87 

3. Scientific Meeting 
- ASAE Meeting in Knoxville, 

Tennessee 
- Per diem & travel exp. in 

June 1984 $ 398.78 

- ASAE Meeting in East Lansing 

- Airticket - Jkt/Sin/SFO/ 

Chicago/Lansing/Wash/SFO/ 
Sin/Jkt 3,073.40 

- Per diem & travel exp. on 
June 16-July 3, 1.985 814.83 

- Penalty charge due to non­

use of U.S. flag-carrier 
in 1981-1983 (2,272..,.) 2,014.37 

.../over 
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4. Storage charges 
For the period September 1, 1980 
to September 30, 1985 $ 7,107.60 

$ 23,059.68 

Schedule #5. Equipment, Materials & Supplies 

a. Office rent, office supplies, telegram 
telex, photocopying services etc. 
July 1984 - August 1985 $ 9,192.06 

b. Raw materials & shop supplies 
July 15, 1984 - August 1985 5,168.34 

c. Shipping, delivery charges, mailing of 
various documents & machines 
June 1984 - August 1985 2,654.59 

d. Publications /Periodicals 

- Int'l. Herald Tribune & 

Interface age $ 323.60 
- Appropriate Tech. Magazine 13.42 
- Computer Books D Base III 9.12 
- Library magazines 22.62 

- Int'l Business Weekly Magazine 2.99 
- I book IBM Personal computer 13.54 
- I book Microsoft Softcard 8.14 
- 1 book - The Power Lotus 1.1.76 

- Annual subscription - Published 
Machinery Market - 1984 Oct.­

1985 Sept. 45.34 
- Far Eastern Eco. Review 25.63 476.16 

e. Others 

- 3 sets reaper blades 
- 1 unit diesel engine 4HP 
- 1 unit diesel engine 6HP 

- Video tape, music, mixing & 

narration processing charges 
- Standard version - Indonesian 

to English version 
- 4 Threshers 

- 3HP engine pulley 

$ 49.95 
226.63 
306.89 

260.62 

63.53 
1,512.29 

187.85 

... /over 
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- 1 Unit IBP PC microcomputer & 
1 printer inc. 1 year main­
tainance cost 

- Editing & voice recording 
- 1 set table w/ mirror for 

computer 
- Voice recording over Indo­

nesian version 
- Tapes used for voice 
recording 

- 2 units trailer - 3/4 ton 
- 2 units trailer 1/2 ton 
- 1 unit Hand tractor w/o 

engine 
- 2 units 4-wheel tractor 

Model JCT 0101 belt driven 
transmission system including 
shipment 

- 1 unit 2-wheel tractor 9HP 
w/cagewheel 

- 1 unit Inclined plate planter 
- 1 rolling injection planter 
- 1 cyclone seeder 

$10,100.00 
339.30 

164.82 

138.76 

351.53 
600.74 
554.53 

1,167.96 

8,488.81 

1,329.63 
111.11 
92.59 

22.22 $ 26,069.76 

g. Miscellaneous 52.43 

$ 43,613.34 

Schedule #6. Training 

a. Three-Week Agricultural Eng'g. 
Training Course on Nov. 19-Dec. 7, 1984 
(with extension up to Dec. 16, 1984) 
- Dahlan Wiwoho 

- Airticket - Jkt/Si.n/Mnl/Sin/ 
Jkt & Banda Aceh/Jkt $ 817.66 

- Training charges 718.07 
- Pre-& Post-departure allow. 150.00 
- Exit permit fee 216.46 $ 1,902.19 

- K. Tastra 
- ATO#84-1459 - excess baggage 111.00 

b. Three-week Agricultural Eng'g. 
Training course on May 27-June 14, 1985 

- Syamir Salim 

- Airticket - 1k./Si n/thnil 
Sin/Jkt 
Jkt/Pdg/Jkt: 

- Training charges 
- Pre-& Post-departure allow. 
- Exit permit fee 

$ 475.00 
180.10 
525.00 
150.40 
134.41 1,464.91 

.../over 
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- Mr. Syamsuri
 

- Airticket - Jkt/Sin/Mnl/
 

Sin/Jkt 	 $ 475.00
 
- Jkt/UPG/Jkt 	 245.28 

- Training charges 	 525.00
 

- Pre & Post departure allow. 150.40
 
- Exit permit fee 	 134.41 $ 1,530.09
 

c. 	Three-Week Agricultural Eng'g.
 
Training charges on Aug. 15-29, 1985
 

- Mr. Astu Unadi
 

- Airticket - Jkt/Sin/Mnl/Sin/
 

Jkt 	 $ 475.00
 
- Training charges 	 379.17
 

- Pre-&Post-departure allow. 75.00 929.17
 

d. 	Local training
 

- Local training held in Bukittinggi in
 
June 1985 on the Design & Making
 

Power Thresher 3,318.75
 

$ 9,256.11
 

Schedule #7. Studies
 

Schedule #8. Workshop/Evaluation
 

- Evaluation Team (January 16 - February 12, 1985)
 

a. 	Dr. Joseph Campbell
 
- Airticket - New York/London/Jkt/
 

Mnl/Tokyo/New York $2,988.00
 

- Consultancy fee 6,600.00
 

- Per diem & travel exp. 2,454.37 $ 12,042.37
 

b. 	Dr. Sam Johnson
 
- Airticket - Champaign, Ill./
 

Tokyo/Hkg/Jkt/Mla/Tokyo/
 
Chicago/Champaign $3,647.82
 

- Consultancy fee 6,800.00
 

- Per diem & travel exp. 2,502.82 12,950.64
 

... /over
 

http:12,950.64
http:2,502.82
http:6,800.00
http:3,647.82
http:12,042.37
http:2,454.37
http:6,600.00
http:2,988.00
http:9,256.11
http:3,318.75
http:1,530.09


- 6­

c. Dr. Siswadhi Soepardjo 

- Consultancy fee, per diem 
& travel expenses $ 3,290.00 

d. Dr. Faisal Kasryno 
- Consultancy fee, per diem & 

travel expenses 2,982.75 

e. Others (Miscellaneous) 

- Local travel of evaluation team 
Jkt/UPG/Jkt $ 981.39 

- Local travel (Domestic airticket 
while in Indonesia & Manila, 

typing, photocopying, postage 

gasoline, overtime of driver, 
toll fees etc. 2,124.36 3,105.75 

$ 34,371.51 



AID-492-CA-1707 
Indonesia 

Schedule of Commitments 
As of September 30, 1985 

Schedule #1. Salaries & Wages 

a. Local staff 
- September 1985 $ 2,026.24 

b. DITPROD Staff 
- September 1985 312.11 

$ 2,338.35 

Schedule #2. Overhead 

- Local staff - August - September 1985 
DITPROD staff - August - September 1985 
Honorarium - August - September 1985 $ 702.13 

Schedule #3. Fringe Benefits & Allowances 

a. Retirement Savings Plan 
- September 1985 $ 55.65 

b. Medical 
- September 1985 ( 4.64) 

c. 

d. 

Insurance 
- September 1985 

Others (Lebaran bonus, dismissal pay, etc.) 
- September 1985 

( 119.05) 

2,020.56 

$ 1,952.52 

Schedule #4. Travel & Transportation 

a. Local travel 
- September 1985 $ 999.03 

b. Repairs & maintenance of motor vehicles 
- September 1985 139.90 

.../over 
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c. 	International Travel
 

1. 	South & Southeast Asia travel
 

- Trip to IRRI, Los Banos 
- Airticket - Jkt/Sin/Mnl/ 

Sin/Jkt $ 475.00 
- Per diem & travel expt. 

on Aug. 31-Sept.9, 1985 522.06 $ 997.06 

2. 	Terminal travel
 
- V.R. Reddy & Mrs. U. Reddy
 
- Airticket - Jkt/Sin/
 

Maa/Hyd $1,206.00
 
- Exit permit fee,
 

airport pass, customs
 
clearnace for shipment
 
of personal effects,
 
etc. 	 51.91 1,257.91
 

3. 	Shipment of Personal effects
 
- Airfreight & seafreight 5,410.00
 

$ 8,803.90
 

Schedule #5. Equipment, Materials & Supplies
 

a. 	Office rent, office supplies, telegram,
 
telex, photocopying services etc.
 
- September 1985 $ 1,027.97
 

b. 	Raw materials & shop supplies
 
- September 1985 205.40
 

c. 	Shipping, delivery charges, mailing,
 
of various documents & machines
 

- September 1985 574.49
 

d. 	Publications & Periodicals
 
- Int'l. Herald Tribune 
 24.49
 

e. 	Others 
- 1 Pc. Beta - NTSC - Master Edit $ 312.78 
- 3 Pcs. Beta -NTSC copies 67.02 
- Transfercost - Umatic to VHS 67.02 446.82 

$ 2,279.17
 

.../over
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Schedule #6. Training
 

- Three-Week Agricultural Training Course
 
on August 15-29, 1985
 

- Astu Unadi 
- Post-departure allow. $ 75.20 
- Exit permit fee 133.81 $ 209.01 



AID-492-CA-1707 

Thailand 
Statement of Expenditures & Commitments 

For Fiscal Year Ending September 30, 1985 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Salaries & Wages 

Overhead 

Fringe Benefits & Allowances 

Travel & Transportation 

Equipment, Materials & Supplies 

Training 

Studies 

S 

S 

09/01/80 
08/31/84 

68,739.86 

8,908.85 

17,096.48 

51,897.92 

60,160.31 

12,673.62 

288.39 

219,765.43 

Actual Expenditures 
09/01/84 
09/30/85 

$ 35,898.29 

5,774.66 

6,733.66 

28,706.44 

26,757.42 

9,502.92 

14,335.45 

$ 127,708.84 

S 

S 

Total 

104,638.15 

14,683.51 

23,830.14 

80,604.36 

86,917.73 

22,176.54 

14,623.84 

347,474.27 

Commitments 

up to 
09/30/85 

$ 1,944.89 

984.20 

2,833.12 

11,192.10 

790.57 

2,325.14 

175.00 

S 20,245.02 

Total 
Expend. & 

Commitments 

S 106,583.04 

15,667.71 

26,663.26 

91,796.46 

87,708.30 

24,501.68 

14,798.84 

$ 367,719.29 

$ 

S 

Total 
Approved 
Budget* 

107,170.00 

14,600.00 

45,800.00 

68,500.00 

50,000.00 

25,630.00 

24,000.00 

335,700.00 

S 

( 

( 

C 

(S 

Balance 

586.96 

1,067.71) 

19,136.74 

23,296.46) 

37,708.30) 

1,128.32 

9,201.16 

32,019.29) 

Certified Correct: 

Paul A. Cooper 
Director, Budget & Accounts 

* Based on original approved budget for the period September 1, 1980 to September 30, 1985.
 

/mpr 
1.9.86 



AID-492-CA-1707 
Thailand 

Schedule of Expenditures 
For the period September 1, 1984 - September 30, 1985 

Schedule #1. Salaries & Wages 

- Local staff 

July 1984 - August 1985 $ 35,898.29 

Schedule #2. Overhead 

- Local staff 
April 1984 - August 1985 $ 5,774.66 

Schedule #3. Fringe Benefits & Allowances 

a. Retirement Savings Plan (RSP) 
- July 1984 - August 1985 $ 2,479.04 

b. Medical Plan & Allowances 
- July 1984 - August 1985 1,573.42 

c. Insurance (Group Life Insurance) 
- July 1984 - August 1985 1,365.59 

d. Vacation leave credits & other 
benefits 
- up to September 30, 1985 1,315.61 

$ 6,733.66 

Schedule 4. Travel & Transportation 

a. Local travel 
- July 1984 - August 1985 $ 17,332.30 

b. Repairs & maintenance of motor 
vehicles 
- July 1984 - August 1984 1,656.42 

c. International travel (B.J. Cochran) 

1. South & Southeast Asia travel 

.../over 
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a. Trip to IRRI, Los Banos 
- Airticket - Bkk/Mla/Hkg/Bkk $ 431.74 
- Per diem & travel expenses 

on Oct. 10-12, 1984 200.45 
- Driving services 1.85 $ 634.04 

b. 	Trip to IRRI, Los Banos
 
- Airticket - Bkk/Mnl/Bkk $ 434.63
 
- Per diem & travel expenses
 

on Apr. 8-15, 1985 	 374.26 808.89
 

c. 	Trip to Kuala Lumpur, Malaysia
 
- Airticket - Bkk/Kul/Bkk $ 228.33
 
- Per diem & travel expenses
 

on May 6-8, 1985 	 283.44 511.77
 

d. 	Trip to IRRI, Los Banos
 
- Airticket - Bkk/Mnl/Bkk $ 301.85
 
- Per diem & travel expenses
 

on June 1-10, 1985 	 537.19 839.04
 

e. 	Trip to Indonesia & Manila
 
- Airticket - Bkk/Jkt/Mnl/Bkk $ 466.48
 
- Driving services in Manila 15.51 481.99
 

2. 	Scientific Meetings
 

a. 	ASAE Meeting in New Orleans,
 
Louisiana and trip to Manila
 
- Airticket - Bkk/Hkg/SFO/
 

New Orleans/Salt Lake City/
 
Tokyo/Manila/Bkk $2,719.57
 

- Per diem & travel expenses
 
on Dec. 9-30, 1984 638.14 3,357.71
 

b. 	ASAE Meeting in East Lansing
 

- Airticket - Bkk/Tokyo/SFO/
 
Detroit/SFO/Tokyo/Bkk $2,466.30
 

- Per diem & travel expenses
 
on June 23 - July 20, 1985 617.98 3,084.28
 

$ 28,706.44
 

Schedule #5. Equipment, Materials & Supplies
 

a. 	Share in Bangkok office expenses 
- July 1.984 - August 1985 $ 6,080.42 

b. 	Telex, long distance, cables &
 
other charges
 

- February 1984 - August 1985 1,180.84
 

.../over
 

http:1,180.84
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c. Office supplies 
- July 1984 - August 1985 $ 2,256.66 

d. Rental of photocopying machine 
- July 1984 - August 1985 832.04 

e. Printing 
- April - August 1985 419.20 

f. Others 
- 3 units inclined plate planter $ 456.52 
- 10 units cyclone seeder 217.39 
- 1 unit exp. cyclone seeder 30.43 
- 1 unit datashield battery 

packup & amber screen 
monitor including freight 586.95 

- 1 unit ink jet printer & 1 pc. 
cable 432.00 

- 1 Think jet, parallel calle 
& think jet printhead 491.70 

- 1 unit writing desk 1001 
size 60" x 36" 152.17 

- I unit Junior executive chair 59.30 
- DOS 2.0 operating siplem 108.70 
- Editing fee 252.17 
- 2 boxes disketLe 3M 5-1/4 139.13 
- 2 boxes CSF Form 30.43 
- 15 units Buffalo plow w/ frame 124.18 
- 10 rolls bluepring paper 69.56 
- 19 units cyclone seeder 413.04 
- 1 unit exp. cyclone seeder 30.43 
- Periodicals for the project 44.96 
- 1 Unit IBM Computer 256K,2 

diskette drive, i printer & 
accessories 6,604.55 

- 1 Thai feature (Thai basic) 782.61 
- 1 Sola power conditioners 2,565.22 
- Computer diskettes 101.74 
- Screen wire for planting 

seedlings 9.83 
- Insurance Premium, tax for 

IBM computer 27.26 
- 25 units push-pull weeders w/ 

pin & blade 69.44 
- 1 Part 811 ML 111L-99 balde for 

Gestetner machine 7.78 
- Brokergage charges for IBM 

Portable Computer (Handling 
& Processing 22.84 

- 1 unit Thresher Model Thanya 100 611.11 

./over
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- 1 set pipe #103 
- 20 units cyclone seeder 
- 1 unit Tropicultor operator 

manual 
- 4 units Inclined Plate 

planter 
- 4 units rolling injection 

planter 
- 1 unit video tape adaptor 
- miscellaneous 

$ 74.07 
370.37 

10.30 

444.44 

370.37 
58.00 

219.27 $ 15,988.26 

$ 26,757.42 

Schedule #6. Training 

1. Three-week Agricultural Eng'g. 
Training Course on Nov. 19- Dec. 7, 1984 

- A. Therdteppitak & W. Amaritsut 
- Training charges 
- Airticket - Bkk/Mla/Bkk 
- Pre & Post-departure allow. 
- Excess baggage allowance 

of W. Amaritsut 

$1,015.14 
868.70 
300.00 

76.20 $ 2,260.04 

2. Three-week Agricultural Eng'g. 
Training Course on May 27-June 14, 1985 

- B. Kunjara 
- Training charges 
- Airticket - Bkk/Mni/Bkk 
- Pre & Post-departure allow. 
- Excess baggage 

$ 525.00 

338.89 
150.00 
51.20 

- D. Thongswatong 
- Training charges 
- Bkk/Mnl/Bkk 

- Pre & Post-departure allow. 

$1,065.09 

$ 525.00 
338.89 

150.00 

$1,013.89 2,078.98 

3. Local Training 

a. Machinery Training Course 
at Prae on Feb. 19-21, 1985 $1,278.86 

b. Manufacturers Training 
Course in Khon Kaen on 
July 15-20, 1985 3,885.04 5,163.90 

$ 9,502.92 

... /over 

c\\ 
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Schedule #7. Studies
 

- Salaries, benefits, local travel, supplies,
 
car maintenance and training charges
 
of Somporn Saitan & 7 enumerators for
 
the period July 1984 to August 1985 $ 14,335.45
 

http:14,335.45


AID-492-CA-1707
 

Thailand
 
Schedule of Commitments
 
As of September 30, 1985
 

Schedule #i. Salaries & Wages
 

- Local staff 

- September 1985 $ 1,944.89 

Schedule #2. Overhead 

- Local staff 

- as of September 1985 $ 984.20 

Schedule #3. Fringe Benefits & Allowances 

a. Retirement Savings Plan (RSP) 
- as of September 30, 1985 $ 3,270.96 

b. Medical Plan 
- As of September 30, 1985 C 437.84) 

$ 2,833.12 

Schedule #/4. Travel & Transportation 

a. Local travel 
- as of September 30, 1985 $ 761.36 

b. Repairs & maintenance of motor 
vehicles 

- as of September 1985 9.03 

c. International travel. (B.J. Cochran) 

1. South & Southeat Asia travel 

a. Trip to Indonesia & Manila 
- Per diem & travel expenses 

on Aug. 25-Sept. 11, 

1985 $1,170.39 

- Local travel while 

in Indones;ia 44.65 1,215.04 

... /over 
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2. Terminal Travel 

- Airticket - Bkk/Tokyo/SFO/ 
Dallas/Baton Rouge 

- Shipment of personal 
effects 

$1,206.67 

8,000.00 $ 9,206.67 

$ 11,192.10 

Schedule #5. Equipment, Materials & Supplies 

a. Share in Bangkok office expenses 
- September 1985 $ 492.07 

b. Telex, telephone, cables, & 
other charges 
- September 1985 44.30 

c. Office supplies 
- September 1985 211.97 

d. Rental of photocopying machine 
- September 1985 5.19 

e. Others 
- September 1985 37.04 

$ 790.57 

Schedule #6. Training 

a. Local training 

- BAAC Training Course held in 
Chainat on September 24-26, 1985 $ 2,325.14 

Schedule #7. Studies 

- Other training charges of Somporn Saitan 
as of September 30, 1985 $ 175.00 

) 



AID-492-CA-1707
 

India
 
Statement of Expenditures & Commitments
 

For Fiscal Year Ending September 30, 1985
 

1. Salaries & Wages 

2. Overhead 

3. Fringe Benefits & Allowances 

4. Travel & Transportation 

5. Equipment, Materials & Supplies 

6. Trair.ing 

7. Studies 

09/01/80 

08/31/84 

$ -

-

-

3,166.39 

8,403.50 

14,906.28 

$ 26,476.17 

Actual Expenditures
09/01/84 

09/30/85 

$ 5,939.91 

939.78 

-

21,017.15 

41,301.61 

1,646.72 

-

S 70,845.17 

Total 

$ 5,939.91 

939.78 

--

24,183.54 

49,705.11 

16,553.00 

S 97,321.34 

Commitments 
up to 

09/30/85 

$ 8,000.00 

1,180.00 

120.00 

2,700.00 

-

-

$ 12,000.00 

Total 
Expend. & 

Commitments 

$ 13,939.91 

2,119.78 

24,303.54 

52,405.11 

16,553.00 

$ 109,321.34 

$ 

S 

Total 
Approved 

Budget 

101,600.00 

14,900.00 

38,000.00 

113,200.00 

113,000.00 

45,000.00 

29,000.00 

454,700.00 

$ 

$ 

Balance 

87,660.09 

12,780.22 

38,000.00 

88,896.46 

60,594.89 

28,447.00 

29,000.00 

345,378.66 

Certified Correct: 

Paul A. Cooper 
Director, Budget & Accounts 

* Based on original approved budget for the period September 1, 1980 to September 30, 1985. 

/mpr 
1.9.86 
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India
 

Schedule of Expenditures
 
For the period September 1, 1980 - September 30, 1985
 

Schedule #1. Salaries & Wages
 

- Local staff 

- July 1984 
- July 1984 

- December 1984 
- August 1985 (Hourlyhelp) $ 5,939.91 

Schedule #2. Overhead 

- Local staff 
- Hourlyhelp 

- July - Dec. 
- July 1984 -

1984 
August 1985 $ 939.78 

Schedule #3. Fringe Benefits & Allowances 

Schedule (4. Travel & Transportation 

a. Local travel 
- July 1984 - August 1985 $ 8,600.53 

b. Repairs & maintenance of motor vehicles 
- March - August 1985 123.18 

c. International Travel (F.E. Nichols) 

1. Joining travel 
- Airticket - Philadelphia/ 

New York/India 
- Transp. of household 

goods 

$1,355.75 

36.42 1,392.17 

2. South & Southeast Asia 
travel 
- Trip to IRRI, Los Banos 

- ATO#84-0928 - airticket 
Mnl/Delhi 

- Per diem & travel 
expenses on Aug. 16 -
Sept. 7, 1984 

- Driving services 

$ 338.00 

1,118.77 
18.59 1,475.36 

.../over 
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- Trip to IRRI, Los Banos w/ 
trip to Delhi & Madras up 
to Nov. 5, 1985 
- Per diem & travel 

expenses 
- Driving services 

$1,877.83 
1.85 $ 1,879.68 

3. 	R&R Travel (w/ trip to
 
IRRI, Los Banos)
 
- Airticket
 
Coimbatore/Madras/Mnl/
 
Coimbatore
 
Coimbatore/Delhi/Greece/
 
Coimbatore $2,152.13
 

- Per diem & travel exp.
 
to Manila & other provinces
 
of India on May 22 - June 11,
 
1985 1,473.13
 

- Driving services 19.37
 

- Entry visa of FEN 4.37 3,649.00
 

4. 	Scientific Meetings
 

- ASAE Meeting in East Lansing
 
- Airticket - Coimbatore/
 

Bangalore/Delhi/NY/Phil/
 
Detroit/Lansing/Phil/Delhi
 
Bombay/Coimbatore $2,198.46
 

- Per diem & travel expenses
 
on June 18-July 13, 1985 711.70 2,910.16
 

5. 	Trip to IRRI, Los Banos (P. Datt)
 
- Airticket - Coimbatore/Madras/
 

987.07
Mnl/Madras/Coimbatore 


$ 21,017.15
 

Schedule #5. Equipment, Materials & Supplies
 

a. 	CPD charges for printing & photography 
$ 6.201984 


b. 	Photo & photocopies
 
August 1984 - August 1985 


c. 	Office supplies
 
July 1984 - August 1985 1,665.51
 

d. 	Mailing, delivery, telegram, freight,
 
telex and other charges
 

July 1984 - August 1985 1,573.60
 

.../over
 

90.78 
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e. Raw Materials 
- August 1984 - August 1985 $ 1,934.51 

f. Equipment & shop tools 
- July 1984 - August 1984 7,123.83 

g. Furnitures, Fixtures & Fittings 
- July 1984 - December 1984 2,596.77 

h. Vehicles including cycles 
- July 1984 - December 1984 12,558.11 

i. Library books and periodicals 
- July 1984 - December 1984 26.13 

J. Others 
- 1 Unit Car - Indian Origin 

- 1 Unit Kelvinator Automatic 
Ref Model#K286 Type#119 
Chassis #Cr 110176 

Compressor #189815620 w/ 
stand 

- Materials for bathroom ­

accrylic soap disc, 
yellow & accrylic 
towel rod 24" 

- 1 Unit Venus automatic 

Water heater w/ pressure 
release valve Model#B35A 
S.N. 30L 3285 including 
installation 

- Tarpaulin 

- Stop Watch 

- Home Furnishings 

- Sofa set (3 seater) 

- Centre table 

- Wall unit 

- 6 x 3 dining set w/o 

chairs 
- Bed stand 

- Bed table 

- Mirror - square type 

- Toilet paper holder 

- Ixor line c'oking range 
- 2 units wardrobe 6kx4x2 

half hanging & shelves 
covered w/ natural tick 
formica 

- Small table 

- 2 units - "MM" foam 

mattress 75"x36"x6" 

$7,031.39 

614.64 

10.36 

164.24 
49.76 

45.15 

503.38 

71.49 

203.05 

450.85 
180.88 

75.30 

14.81 

3.65 

414.55 

839.00 
25.38 

202.92 

.../over 
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- 1 steel cabinet 
- Curtain, curtain rods inc. 

installation 
- 1 unit Axial Flow Thresher 

- 1 unit Axial Flow Thresher 
TH-8 

$ 136.00 

203.31 
1,068.97 

1,409.60 $ 13,718.68 

k. Miscellaneous 7.49 

$ 41,301.61 

Schedule #6. Training 

- Three-Week Agricultural Engineering 
Training Course on May 27-June 14, 1985 

- Mr. Mangal Singh 
- Airticket - Delhi/Mla/Hkg/Delhi $ 

- Luahiana/Delhi 
- Training charges 
- Pre-departure allowance 
- Excess baggage 

939.20 
17.52 $ 956.72 

525.00 
75.00 
90.00 

$ 1,646.72 



AID-492-CA-1707 
India 

Schedule of Commitments 
As of September 30, 1985 

Schedule #1. Salaries & Wages 

- Local staff - Jan. - Sept. 1985 
Hourlyhelp - September 1985 $ 8,000.00 

Schedule #2. Overhead 

- Local staff - Jan. - Sept. 1985 
Hourlyhelp - September 1985 $ 1,180.00 

Schedule #3. Fringe Benefits & Allowances 

Schedule #4. Travel & Transportation 

- Local travel for the month 
of September 1985 $ 120.00 

Schedule #5. Equipment, Materials & Supplies 

- Various supplies and other purchases $ 2,700.00 

\
 



AID-492-CA-1707
 

Summary
 

Statement of Expenditures & Commitments
 

For Fiscal Year Ending September 30, 1985
 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Salaries & Wages 

Overhead 

Fringe Benefits & Allowances 

Travel & Transportation 

Equipment, Materials & Supplies 

Training 

Studies 

Workshop/Evaluation 

TOTALS 

09/01/80 

08/31/84 

894,949.53 

121,685.00 

475,904.62 

274,302.45 

254,925.62 

76,195.49 

288.39 

-

$2,098,251.11 

Actual Expenditures 

09/01/84 

09/30/85 

$ 382,600.45 

58,342.62 

142,311.51 

113,804.83 

174,264.88 

24,480.75 

15,523.22 

34,945.92 

$ 946,274.18 

Total 

$1,277,549.98 

180,027.62 

618,216.13 

388,107.28 

429,190.51 

100,676.24 

15,811.61 

34,945.92 

$3,044,525.29 

Commitments 

up to 

09/30/85 

$ 43,580.14 

13,321.33 

16,686.82 

21,361.00 

6,355.11 

2,534.15 

175.00 

40,000.00 

$ 144,018.55 

Total 

Expend. & 

Commitments 

$1,321,130.12 

193,348.95 

634,902.95 

409,473.28 

435,545.62 

103,210.39 

15,986.61 

74,945.92 

$3,188,543.84 

Total 

Approved 

Budget* 

$1,540,390.00 

224,340.00 

1,158,500.00 

569,860.00 

364,000.00 

170,910.00 

132,000.00 

190,000.00 

$4,350.000.00 

Balance 

$ 219,259.88 

30,991.05 

523,597.05 

160,386.72 

71,545.62) 

67,699.61 

116,013.39 

115,054.08 

$1,161,456.16 

Certified Correct: 

Paul A. Cooper 

Director, Budget & Accounts 

Based on original approved budget for the period September 1, 1980 to September 30, 1985. 

/mpr
 

1.9.86 
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Phil. Outreach
 

Schedule of Expenditures
 
For the period September 1, 1980 - September 30, 1985
 

Schedule #1. Salaries & Wages
 

a. 	Local staff
 
September 1984 - September 1985 
 $ 12,695.59
 

b. 	BPI Personnel (Honorarium)
 
August 1984 - August 1985 
 13,292.08
 

$ 25,987.67
 

Schedule #2. Overhead
 

- June 1984 - August 1985 (Local staff)
 
May 1984 - August 1985 (BPI Personnel) $ 3,619.05
 

Schedule #3. 
Fringe 	Benefits & Allowances
 

a. 	Cost of Living Allowances (COLA)
 
Sept. 1984 - September 1985 
 $ 3,718.87
 

b. 	Social Security System (SSS)
 
August 1984 - August 1985 
 200.64
 

c. 	Retirement Savings Plan (RSP)
 
Sept. 1984 - September 1985 
 1,032.01
 

d. 	13th Month Pay and other benefits
 
July 1984 - August 1985 
 1,288.93
 

$ 6,240.45
 

Schedule 14. Travel & Transportation
 

a. 	Local travel
 
August 1984 - August 1985 
 $ 27,451.73
 

b. 	Repairs & maintenance of project vehicle
 
September 1.984 - August 1985 
 1,203.07
 

.../over
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c. International travel 

- Attendance to Scientific Meeting 
- ATO# 85-0675 - Mla/London/Wash/Dayton 
Lansin/Chicago/Sta. Barbara/LA/ 
Tokyo/Mla to attend ASAE Meeting in 
East Lansing & to go to England $ 3,052.00 

$ 31,706.80 

Schedule #5. Equipment, Materials & Supplies 

a. Office supplies including supplies 
issued by IRRI supply room 

August 14, 1984 - August 1985 $ 840.33 

b. CPD charges for printing & photography 
July 27, 1984 - August 1985 592.56 

c. Chemicals & laboratory supplies 
August 16, 1985 9.64 

d. Shipping charges, mailing, photocopying 
services, telegram, etc. 1,865.21 

e. Raw materials & shop supplies 
August 14, 1984 - August 1985 10,668.04 

f. Shop tools 
April - August 1985 313.17 

g. Purchase Orders issued: 
P.O.#24157 - Turtle Power 

tiller $ 390.84 
#24386 - 1 unit Jaspe Super 

tiller 335.01 
#23721 - 2 units 6-row rice 

transplanter, 3 units 8-row 
transplanter 603.02 

#03918 - 1 set general 
maintenance welding kit 312.66 

#22860 - Plain black leather 
shoes for uniform 7.31 

#25775 - Blow-up print mounted 
& slide processing 10.45 

#26207 - 3 units 8-row 
transplanter 334.35 

1 Unit Sharp Calculator 
Model CS 10653 81.34 

.../over 

,A\ 
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P.0.#26442 - Adjustable wrench 
& slip joint plier $ 53.09 

#26763 - 1 unit Turtle 
power tiller (Mini) 305.03 

#04209 - 1 unit Chimney 
type rice hull stove#2 372.41 

#28304 - 5 units tapak­
tapak pump & 1 unit 
thresher/sheller 698.71 

#28035 - 6 units lowlift 
tapak-tapak pump & 
4 unit 6-row rice 
transplanter 659.59 

#04800 - 1 unit S-10 GM 
Pick-up Model CS-10653 
Chevy 10,592.43 

#28595 - 5 units open­
well tapak-tapak pamp 137.74 

#28649 - Potato chipping
 
machine, cage wheel
 
(various sizes), trac­
tion tire, alternating
 
angles & blades 479.34
 

#31786 - 1 pr. black
 
leather shoes for
 
uniform 
 7.71
 

#29158 - 1 unit grain
 
master multi-crop
 
thresher/sheller/husker 4,052.16
 

#29466 	- 1 unit lathe
 
machine 1,778.04
 

#29650 - 1 unit electric
 
motor 84.57
 

#29635 - 4 pcs. Ga. 24x4x8
 
G.I. Plain sheel galva­
bond 
 66.04 

#29672 - Job order for 
bending single bend for 
size 3/16 x 4' 6.60 

#29755 - 4 units TR4 
transplanter 6-rows 484.31 

#30156 - 1 unit THI-8 
Axial flow thresher 986.81 

#30225 - 3 units Mini­
Thresher/Sheller 2,474.56
 

#30714 - Various tools 282.52
 
#31652 - ] unit trailer
 

& 	I set thresher/ 
sheller 	 494.51
 

#31709 - 1 unit heated
 
air system for Rotary
 
dryer & 1 unit rotary
 
dryer cylinder 4,556.96
 

.../over
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P.O.#32087 - Various tools
 
& supplies $ 113.64
 

#32577 - 2 units floating
 
power tiller & 3 units
 
sipa pump 	 1,170.52
 

#31948 - Pillow block size
 
5/8" for sipa pump 31.16
 

#32576 - 1 unit drying 
cylinder & jacket
 
conversion of dryer base 218.67
 

#32215 - Job Order for
 
modification of TH8
 
thresher & sheller 27.35
 

#32853 - 5 sets tapak-tapak
 
pump 	 355.19
 

#32835 - 1 copy Chemical
 
Eng'g. Handbook 	 15.59
 

#32992 - 1 unit floating
 
tiller 	 136.46
 

04580 - 1 unit Caramte
 
Projector Model 8344
 

complete w/accessories 515.10 $ 33,231.79
 

h. 	Miscellaneous 259.30
 

$ 47,780.04
 

Schedule #6. Training
 

a. 	Three-Week Agricultural Engineering
 
Training Course on Nov. 19-Dec. 7, 1984
 

- Quirino de Sagun & Henry Icatlo
 
- Training charges $ 805.14
 

b. 	Three-Week Agricultural Engineering
 
Training Course on May 27 - June 14, 1985
 

- Mr. Gappi, Mr. V. Piamonte & Mr. Abalos
 
- Training charges 1,365.00
 

c. 	Local Training
 
Training for KABSAKA Members 
 526.28
 

.../over
 

http:1,365.00
http:47,780.04
http:33,231.79
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-5-


Schedule #7. Studies 

- Honoraria in improving the design & fabrication 
of tapak-tapak pump for the period 
August 19-23, 26-30, 1985 for 
Mr. Gunnar Barnes, including charges for 
meals and driving services $ 1,187.77 

Schedule #8. Workshop/Evaluation 

- Consultancy fee, i-ravel expenses and 
others for the evaluation team $ 574.41 



AID-492-CA-1707 
Phil. Outreach 

Schedule of Commitments 

As of September 30, 1985 

Schedule #1. Salaries & Wages 

- BPI Personnel (Honorarium) 
September 1985 $ 1,000.00 

Schedule #2. Overhead 

- Local staff & BPI Personnel $ 150.00 

Schedule #3. Fringe Benefits & Allowances 

- Social Security System & Other benefits 
for the month of September 1985 $ 100.00 

Schedule #4. Travel & Transportation 

- Local travel, repairs & maintenance of 

project vehicle for the month of 

Sept. 1985 $ 1,250.00 

Schedule #5. Equipment, Materials & Supplies 

- Various purchases, supplies, CPD 

charges, etc. $ 5On,.nO 

XN
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(900) MACHINERY DEVELOPMENT AND TESTING
 

The 	Machinery Development and Testing Program includes 
Machinery Development, Grain Drying Research, and the Industrial
 
Liaison Programs.
 

Machinery Development
 

The 	objectives are: 

1. 	To complete the design, development, and testing of 
fertilizer application machines and provide information 
and 	blueprints to Industrial Liaison groups at the
 
National level and to manufacturers, so that machines 
become readily available to farmers.
 

2. 	To desian and develop machines for the direct seeding
 
of rice.
 

3. 	To develop seeders and planters for upland conditions.
 

4. 	To develop machines for the incorporation of organic
 
materials into the soil.
 

Results:
 

1. 	A plunger-auger fertilizer injector for prilled urea
 
and a press-wedge anplicator for urea super-granules 
have been developed and tested and are being manufac­
tured. Tests with farmers and researchers consistently 
show that less fertilizer is required than when applied 
to the surface in the traditional manner. Machines are
 
being manufactured for around $50-$70. An extension
 
program is now needed to make farmers aware of the 
advantages of the applicators in savings of fertilizer 
and 	in reducing costs of production.
 

2. 	Low cost direct seeders are being tested. The machine 
will insure more uniform seed rate dnd thus save 
approximately 50 in costs of seeds. The direct 
seeder also plants in rows which facilitates weeding. 

3. 	 Several planters for upland are being developed and 
are under test: 

(a) A Rotary Injection planter developed at the 
International Institute of Tropical Agriculture is 
being modifie:- and tested. Although the planter has 
problems in moist soil, there is considerable interest 
by those qho wish to plant a crop following rice without 
any tillage operations; i.e., planting directly in the
 
stubble.
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(b)A seeder/fertilizer applicator pulled by
 
a carabao has been tested.
 

(c) An inclined plate planter has been intro­
duced and is quite successful in Thailand. It is
 
quite heavy and needs further improvement.
 

(d) A planter mechanism developed by staff at
 
Massey University, New Zealand is being tested and
 
shows great promise as a planter for upland crops. 
It includes a unique opener and seed metering
 
mechanism.
 

4. 	Several devices are being developed for the
 
incorporation of organic materials into the soil
 
including the incorporation of legume crops, azolla,
 
rice stubble, weeds, and straw:
 

(a)A minimum tillage puddler has been designed
 
that tills the soil at a snallow depth thus saving
 
considerable energy.
 

Wt,) 	 A new weeder with conical shaped rotors 
has been developed; which appears to be more
 
efficient in the incorporation of weeds into the
 
soil and for incorporation of azolla. 

(c)A knife attachment for the cage wheels of
 
a power tiller were designed to cut the green manure
 
crop for easy incorporation of the weeds by the plow.
 

Future Plans:
 

Future plans are to develop machines that will reduce
 
inputs, both energy and labor. 

1. 	An animal drawn puddler will be further tested in
 
soft soils. Attempts will be made to include a
 
seeder and fertilizer distributor so that the
 
machine will have multiple use and thus reduce
 
both labor and energy requirements.
 

2. A power tiller attachment is being developed to
 
control the depth of tillage and for simultaneous
 
application of seed and fertilizer along with the
 
tillage operations.
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3. 	The Rotary Injection planter will be improved to
 
improve the seed metering mechanism and the seed
 
covering.
 

4. 	A machine will be developed as a combination direct
 
seeder, weeder and fertilizer applicator.
 

5. 	Work will continue to develop seeders and planters 
for upland crops. 

6. 	The cono-weeder will continue to be developed with
 
possible attachments for the application of
 
fertilizer.
 

7. 	A machine will be developed for the application
 
and incorporation of azolla 2 or 4 rows at a time.
 

8. 	The present TH8 thresher will be improved to
 
eliminate one of the cleaning screens. This will
 
reduce the cost of manufacture. It will also include
 
an attachment for the shelling of corn.
 

9. 	An improved thresher for experimental plots will be 
tested. 

-3­
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techniques usina locally available materials which
 

the 	 farmers themselves can do. 

1. 	 One-ton capacity warehouse dryer for 

individual farmer operation. 

2. 	 3-4 ton caaaci t, warehouse dryer for 

farmers group or rice miler (greenhoUse 

dryer and "wincged" ,iryer) 

3. 	 Rotary drum dryers for ero-dr'in. hi c:­

moistured grains and legumes. 

Fuzure olan 

"lo conduct an extensive performance evaluation 

of the warehouse dryers and to introduce the 

developed dryi n; and storing techriolw.: y to the 

farmers, rice millers and other interestcd parties. 

S Bio.-iass Utilizatior 

There are two utilization schemes where wc 

found agricultural wastes and residues essential, 

i.e. as heat source for dryinq and as sustrate for 

bic as prodor-rinn. 

b-- Ct i V(s 

. To ieslin and develon a r ice hu!l 

car ocon i zer for d-m utiii zation ofe :o an L 

rice hull. 
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B.2. Biogas generation research
 

Rice straw, water lily, azolla, corn
 

stalks, coconut husks and banana leaves were
 

found as potential sources of biogas by
 

anaerobic fermentation. Azolla and waater 

lily were found as ooC; subst i tut 2 for 

manure as nitrogen source. This findin 

enables us to construc]t a sim-le household 

size batch ty:oe binc:as jiaester. 

Gas oen-nerat ion uinc rice t r a,: ant 

azolla substrate eiua icU tint of rice straw 

and manure substrate. Effective production 

extended from 45 days to 76 days. 

uture olan 

1. 	To evaluate the efficiency of heat
 

recovery from the carbonizer to the dryer.
 

To introduce 
 the rice hull charcoal 

utilization technolc y amonq rice millers 

andtdryer operators. 

3. 	 To continue deve] o:ing the IRRI biogas 

aenerarion syst:B- nd introduce the 

te71nooy t o the rural areas.
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Industrial Liaison Program 

The Industrial Liaison Network includes programs in the
 
Philippines, Indonesia, Thailand, and India funded by the Asia
 
Bureau, USAID. The Indonesia and Thailand segments of the program

terminated on September 30, 1985. The Philippine and India segments
 
were extended until September 30, 1986 so that the National 
program

staff and the local USAID country missions could develop a project

for continuing the Industrial Liaison activity.
 

IRRI also had an Industrial Extension component in Burma

supported by CIDA. This project terminated December 30, 1985.
 

The Agricultural Engineering Department also cooperated with
 
a project in Sri Lanka supported by GTZ, Germany. 

The objectives of the Industrial Liaison Program are:
 

(1)To develop the capabilities of the national program

staff to conduct an Industrial Extension program on
 
mechanization.
 

(2)To introduce new and improved machines for the small
 
farmer through an exchange of prototypes and the supply

of blueprints of fully developed and tested machines.
 

(3)To provide training to national program staff on IRRI
 
designed machines, economics of machines, testing methods,
 
design methods, and industrial extension methods.
 

Results:
 

Philippines
 

1. The Philippine program has been established and a network 
of engineers in the provinces has been organized.
 

2. The manufacturers of the small machines have been organized. 

3. Several machines needed by the farmers have been introduced.
 
These include the reaper, a fertilizer, planter for upland conditions,

the Tapak-tapak pump, the Sipa pump, a corn sheller modification
 
for the axial flow thresher, and the 6-row transplanter.
 

India
 

1. The India program has been established at Tamil Nadu
 
University, Coimbatore.
 

2. A benchmark survey of small manufacturers has been completed. 

3. The reaper and the transplanter has been introduced.
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4. A training course for the transplanter has been conducted.
 

Indonesia and Thailand
 

The program in Indonesia and Thailand have been established 
and our project terminated September 30, 1985. 

Future Plans:
 

The organization of the Industrial Extension office in the
 
Agricultural Engineering Division of the Bureau of Plant Industry
 
of the Philippines will be further devt~cmed. A counterpart project
 
engineer will be appointed and a shop needs development.
 

The work of developing the small manufacturers to improve the
 
quality of their output needs to be continued.
 

The Project in India will expand to the staff planned. Manufac­
turing assistance and training will be emphasized to improve the
 
quality of manufacturing. The facilities will be established to
 
produce drawings and blueprints.
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1985 
Progress Report
 

,achinery Design Section
 
Agricultural Engineering Departlment
 

Amir U. Khan
 

W'ith the completion of the plunger-auger fertilizer
 

injector for prilled 
urea and the press-wedge applicator for
 

USG our work on the development of deep placement
 

applicators is coming to 
an end. The Engineering Team that
 

was engaged on fertilizer applicator 
development is now 

focussing on the developpent of a variety of machines for 

saving all kinds of purchased inputs in rice production. 

During the year, we developed a number of machines 

which offer good potential for saving fertilizer,
 

insecticides, herbicides, se, dw, fuel and 
 power in rice 

production. A bri.f descri ption of the "achin s dov,:loped 

during the year is given below. The rcsu.rch assistants who 

worked with we on those projecto are afterident ified the 

project title. Messrs. Andy Caballs and Artwmio Vasallo, 

test engineers, provided test and evaluation support to the 

Design Team on the projects reported below. 
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A. 	Land Preparation Equipment
 

1) Minimum tillage puddlers (Rusty Bautista)
 

Currently available wetland tillage equipment 

work the soil to a much greater depth than 

necessary for obtaining satisfactory yields. This 

is resulting in a col losal waste of fuel and power. 

Under some conditions, two to three times excess 

power is being consumed in wet land preparation. A 

new animal drawn rotary land preparation machine 

(Fig. 1) was developed to reduce power inputs under 

soft paddy field conditions. The machine is based 

on the princiole that when a cone shaped rotor with 

blades is rolled on th(-: soil, displacement of soil 

by the blades located at different points along the 

axis of the cone, is diffe ren t. This machine tills 

by subjecting the soil to a rapid horizontal back 

and forth Lction. The horizontal action of the 

blades Limits the tillage nne to the top 10 to 12 

cm soil layer. Th is saves p)owe r and energy. 

Recent test- of the prototype macli ne indicated 

tiat wi th thlie am, powr souilrce, th . machi n e can 

ti ll mo r than tw ic" as much area than with 

conven to l t I[agfre e(,quli i)1PII t . Furthor 

developmicent work is eont in.in[; on t;his machine. 
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2) Minimum Tillage Power Tiller (Edwin Calilung)
 

Excessive sinkage and bogging of power tillers 

is a common problem in soft paddy fields. Vie 

developed a number of concepts for adapting 

standard commercially available power tillers for 

controlled depth tillage in soft wetland fields. 

Fig. 2 shows one of these concepts which is now 

being further evaldated. The design of the machine 

shown in Fig. 2 has been fabricated and is now 

being evaluated and further improved. 

B. Crop Establishment-Equipment
 

1) Low-cost Drum Paddy Seeder (Lito Bautista) 

Due to the high cost of transplanting, many 

farmers are now shifting to direct seeding. A 10­

row machine for seeding pre-germinated paddy on 

puddled soils was developed last year. Two 

manufacturers have started test production of the 

machine which is now available for P2,300. Wie have 

now developed a new S-row seeder (Fig. 3) which is 

much simpler and lighter than the Oarlinr design. 

This machine is expected to sell for about V300.00. 
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Since uniform distribution of seed is a
 

problem with manual broadcasting, farmers generally
 

use a high seeding rate of 100 to 120 kg/ha. With
 

the direct seeders, one man can evenly seed 50-60
 

kg of seed per hectare thereby saving 50%b of the 

seed and ensuring a more uniform crop stand. 

C. Crop Care Equipment 

1) Manual Weeders (Lito Diestro) 

A push type single row weeder with conical 

shaped rotors was developed (Fig. 4) which requires 

only 1/3 as much power to operate as conventional 

rotary weeders. One to four row models of this 

weeder were developed. One man can weed 4 tines 

faster with the 2-row cono-weeder (Fig. 5) as 

compared to conventionaI weeders. Farlmers' 

response to this machine has been overwhelmingly 

favorable. Llany far,.e rs who were loanied the 

machine for testing had it dupti cLatad by local 

shops. A number of manufacturers have started 

fabrication of this wender in the Philippines. 
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2) Fertilizer and Chemical Applicators 

a) Plunger-Auger Injector (Lito Bautista) 

During the year our efforts were directed 

on field testing the plunger-auger fertilizer 

injector (Fig. 6 & 7). This was done in 

cooperation with a number of Philippine Govt.
 

agencies; NFAC, RlIARS, Bureau of Soils, and
 

PHIILPIIOS as well as with the TTTD and Agronomy 

Departments at IRRI. A total of 80 machines 

were obtained from three manufacturers in the 

Philippines. Each of the commerciall produced 

machine was checked, field tested and reworked 

to conform to the original specifications. 

Tw -.nty of the commercial ty manufactured 

machines were sold to farmers at a price 

ranging from P500 to V1,000. 

Results obtained so far fromn the field 

indicate that the machine can consistently 

equal or better the yields obtaineid with the 

researcher's split method. This is the 

practice currently recomlended to fariers by 

the Institute and the Masagana 09 Progra.i of 
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the Govt. of the Philippines. With the use of 

this machine farmers can now apply fertilizer 

after transplanting which was not possible with 

the researcher's split method. 

A manufacturer, L/s Arierican Spring & 

Pressing Works Private Ltd., Bombay, was 

assisted in producing this m.achine for testing 

and evaluation in India. 

b) 	 Press-wedge Applicator (Lito Bautista and
 

Lito Diestro)
 

The design of this .machine (Figs. 8 and 

9) was completed in 1984. Twenty Jachines 

were obtained from 0-i1 Agric. ,, General 

llachineries in Naga City, for testing under the 

11 ISFFEI Progratmh. Assistance was provided in 

fabricat in; and modifying tlos, un [ ts to 

conform to the original specifications. 

c) 	Green Manure & Straw Incorporating Knives
 

(1lusty B"autista) 

Incorporation of tall green anure crop 

and paddy straw is difficult witi power tillers 

because of excess accuulation of plant 

material on the plow. Ie deve lo)ped special 



ring knifeP at'tachi-nnts for' power~tillers. (Fig. 

~ 

4tile pwrtle'to~ cut~trampled4 green~ manurp 

crop or rice straw in"to smnall .'ieces for easy~ 

'~incorporation with pos Thle knives~ can he 

eail installed on standard cagewheels of most, 
popular makes~-of power tillers. The bMultiple 4. 

.4.4.Cropping Dept. 'is now using these -knives 

their green manuring demnonstrations.' 

in,' 

">1',d), Azolla Incorporator (Lito Diestro) 

Thi implement was deveod f'.for 

'4 

incorporating 'a 0la in freshly prepared or in 4 

row transplanited fields. ,This push type' '<4 

44 imnplement' (Fig. 11) has two conical 'open type 

rotors 

Furhe 

mahn 

wount'ed 

deige 

tesin 

iscotiuig 

togid 

intandem 

skid 

an 

behind 

zl 

moiiainso 

a. 

nerteroos 

special I. I 

hs 
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D. Laboratory Equipment for Rice Research
 

1) Test Tube Mill (Rusty Bautista)
 

Some years ago we had developed a test tube
 

paddy mill for the IRRI Plant Breeding Department.
 

We have now developed a new test tube mill (Fig. 

12) which has six times more milling output than 

the older machine. This machine has accelerated 

the milling of laboratory samples iA the Plant 

Breeding Dept. at lIhI. Drawings are being sent to 

other rice research institutions in Asia. 

2) Compact Self Cleaning Plot Thresher
 
(Rusty Bautista)
 

The Vogel threshers are widely used by most 

agricultural research institutions worldwide for 

plot threshing work. This is a sel f-cleaning 

iachine that was developed many years ago in the 

U.S. It is a costly machine and requires 3 men to 

operate. A new plot thresher was developed (Fig. 

13) which is half as Light as the Vogel thresher, 

can be fed by the operator white standing on the 

ground and requires only two non to operate . The 

machine is expected to sell for less than half the 

price of Vogel thireshors. This thlreslher is now 

being tested and further improved in cooperation 

with concerned IltRI departzsients. 
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1986 PLANS 

1) An animal drawn minimum tillage puddler is developed in 

1985 which has shown promising performance in soft 

soils. Attempts will be made to mount a seeder and 

fertilizer distributor (Fig. 14) on this puddler for 

simultaneous operation of tillage, seeding and 

fertilizer incorporation. This machine will also he 

adapted for use as a pull type manual weeder for tw, 

men operation. This machine can also b, used an an 

anioal drawn trampling type thresher since it produces 

a rather aggressive sliding act ion between its blades 

and ground. The wachi no of fers inteires t ing 

possibili ties for conducting a Imos t all major rice 

production operations of land prejparation, s edin., 

fertilizing aod thre :hing. If it performs well it 

could be an economical machine for small paddy farmers 

who cannot afford separate machines for different 

operations. 

2) Power Tiller Attachment for Controlled Depth Tillage 

This machine vill be developed as an attachment to 

standard comnmercaIa ly ava iiable powe r ti llers for 

controlled depth tillageo in so tl; paddy fields. In this 

machine a standard power tiller will be fittod with 

' 
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a skid (Fig.15) for improved ground support and a rear
 

mounted tilling rotor for controlled depth tillage and
 

puddling operation. Special large dia. slow iaoving
 

wheels will provide forward mobility whereas a higher 

speed tiller rotor will do shallow tillage. 

3) Zero Tillage Dibbling Planter 

Some years ago a push type rolling injection 

planter was developed at IITA, Nigeria ftr seoding 

under zero and minioum ti I lage cond i t ions. This 

machino was tried in tho lPhi il p ines for establishing a 

second crop after rice withoLt doing any tiIlage . It 

could not function propo riy as the s d passage wa . 

bloc ked wi tWi .oi!st Soil anI this inte rlereod with pro)or 

.seed p1acemn:nt. Urpsel (Fig . will"'1e ijachil 16) hM 

deve.lo)od vith soparate hiwclla ni iisw for p iLiCc i I r ho i e s, 

for droppinrig soods and for covoring tho 3eod r)lo i n ir s . 

A trip valwve iechanism will be, tOd t( r)r c!is i(ly illdOx 

the sned drop in to previ)usly punchod ho[,;. A conical 

rotor will hoe thsd for covririrg tli, se(wd opon in gs to 

improvo ooisture retontioni. 

Ka
 



- 11 ­

4) Manually Operated Combination Seeder-Weeder-Fertilizer 
Incorporator 

We have developed separate machines for seeding, 

weeding and iertilizer injection. Attempts will be 

made to develop a combination machine (Fig. 17) which 

could handle all of the three operations. Farmers 

generally prefer to apply fertilizer 7-31 days after 

seeding. They also prefer to weed before applying 

fertilizer. This machine will be developed for use as 

a direct seeder and later for simiultaneous weeding and 

fertilizer incorporation.
 

5) Seeder for Upland Crops 

Much work has been done in the past on developing 

upland seed,.r' qt 11111I and elsewhere in Asia . There 

are many di f feren t types of seeders that has beon 

developed yet no sing[Ic maclhino has achievd a 1ii gh 

degree of popularity. A survey witl he conducted aoong 

upland fa riers in two areas of th,, Ph i li1) i n s to 

generate des i e s)0c if i cat ions of U1)a111d ,i(Wd0rs 0 i cih 

could find a good market amnontg u1)land laru,rs., Af t,r 

the specifications have I,1n dw!v llop d, att('Impts w ill 

be made to dosign S1uitable0 t, i . 1'0) ,;sed(er to iceet 

market specification'.. 



0) Fertilize~r Incorporating Cono Weeders 

Acono--ipeoder was dev e Iope d in 1985; for. we0din11gy­

wetland pddy. Farmer response o this mcin a 

been noist eqncouraging,:and it is now, -,rapidl~ygang 

A 11 j-KKN popularity in sone,areas of thle Philippines. Farmers p 

.. ,.,.,generally prefer to apply fertilizer after the weeding 

operation. Atptwilbmade..to develop a simplb 

fertilizer distributor on this weeder (Fig. 18) to 

spread feirtilizer ahead of thle won-ding< rotors. With 
proper water control suich a machine, will porit 

incorporation of fertilizer and wending in one 

NY operation and result in 50 to 6O%,,saving of fertilizer." ' 

7) Mut-o AzNaIcroao
 

A sJinSle row azolla incorporator with open yp
 

conical, rotors was developed by u8 in 1985. Tis
 

-howevermachine 4 .takes too niuch labor for inc~orporating 

N azolla. Attoinpts ijIll be iada to develop 2 A row 
N'manhlines~fN which could cover wore area in a single pass 

' "'Since azolla floats on wator, it is' geeal 

incorporated after the field has boondrained. Usually''"t 
s'.N.NN~omnewater is left on t'njjIfini afte drinngan ti
 

'NiN~ 1nterforoswt compit inoprto of zla
 

NNN' NN fulnoorpcra;ratn N'1 enur NhtoOI NI
1 

I4 N 1K N N N , UN 'L 

N N N ~'~ Nad­[K 
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8) Improved Single Screen Axial Flow Thresher
 

The IRAI THI8 thresher, that was developed at IRI 

some years ago has a double screen cleaner which is 

rather complicated. Most firms manufacturing the TIIS 

threshers mount a single screen cleaner on this machine 

°to save costs and to simplify twe design. The Tile 

thresher wi It be .o,(d i fied and ilproved by 

incorporating the following features: 

a) 	 A single screen cleaner will be inst alled to reduce 

weight and minimize service problews. 

b) 	 The machine wilt he designed 'orconvertible use as 

paddy thresher or a corn sheller by simply joving a 

lever. 

c) 	 The air blowers will he rd, e iunfed to prl)duce a 

more unif[orn atr blast across the full widthL of the 

machine. 

d) 	 Some parts will he rein forced and strengthened to 

withstand thl increased loadnlug of corn shelIin 
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9) Plot Thresher for Agricultural Research 

A self-cleaning experimental plot thresher was 

developed in 1985 to replace the Vogel Threshers that 

are widely used on Agricultural Experiiilent Stations. 

This machine is io rt compact, is dc3,.ignod for feodi ng 

by the operatorr standing on the ground and nueds only 

two olen to opera te This -Jachine vi I I be fur ther 

evaluated and iijtproved for threslhing a variety of 

agricultural crops. 
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Fiq. 3 	 Low-cost pul I type paddy seeder 
(3 -row unit i listrated). 

Fi. 14 	 IPR I I I e row cono-weeder. 
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Fig. 7 IRRI plunger-auger fertilizer injector 
operating in farmers' field. 

'I7 

Fig. 8 IRRI two-row press-wedge fertilizer
 
<I appl icator.
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Fig. 11 IRPI sinle row azolla incorporator 
with open type conical rotor. 

Fig. 12 Laboratory test tube mill.
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Fig. 15 	 Power tiller attachment for controlled
 
depth tillage in soft fields.
 

Csed holes Seed hopper 

*SECTIONAL VIEW* 	 f 

Rolling cone closure 

RoilIng Dibbler-

Fig. 16 	 Zero tillage dibblinq planter.
 



Fig. 17 Manually-operated seeder with
 
combination weeder fertilizer 
incorporator.
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Fig. 18 Two-row cono-weeder mounted with
 
fertilizer/insecticide distributor.
 



INVERTED-T HULTICROP SEEDER 

FOR RICE-BASED CROPPING SYSTEM.1 

i.A. Choudhary 

I NTRZODUCTION 

Germination and seedling emergence are determined by 

soil physio-chemical environments. Where chemical inputs 

are adequate, soil edaphic factors e.g. moisture, 

temperature, oxygen and soil impedance can significantly 

affect emergence. With proper design of soil engaging 

i:plements these factors can be modified markedly. 

Eased upon experimental data, design criteria 

established for soil aopener ssemblies which create soil 

micro-environment best suited for improved seed germination 

are: 

a. 	 to cre~ate subsurface soil shattering to facilitate 

root 	and shoot penetration.
 

b. 	 to provide improved seped-soi[ contact to enhance 

moisture conductivity at seed-soil interface. 

c. 	 To provide or retain existing residual mulch or 

soil cover for improving in-groove .oibture vapour 

potential captivity (WVPC) while minimizing seed 

exposure to direct sun radiation and to bird 

damage.
 

A seeder (Fig. 1) was designed to give improved seed 

biological performance. The major components i nclude: 
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4opnor 

The seeders tilizens an~ inverted-T opener, initially 

developed atrMassey..University, ANew Zealand.~ Theopner 

~2crates send goestlrn owd ange of field
 
condlitions in previously tilled and untitled soils.
 

The de~pthX wheel eonsures proper soed deth Emergenc 

peroriaonof various send 4species, particularly small. 

seeds hav bee shw to be sensitive to sowing depth and 

7~Klfieldioisturn"at sending.1 The wheel als servos as aj7.>'4iw 
* ~ press'4 providing required send-soil c'ontact and drives'4wheel 

the send titoring rechanism. 

>,~-V''~ Send mtering mechanism 

~Auniquo metering assomrbly intors sode with a"'high 
dogron ''"of accuracy and, with, minim u oldity.' A range of 

aeo I species nan be motoed vdithoixt any" send dattagoe III44­

fapad (attached to a stoo lt), h a rotates alongj
 

vertical part' of "a plastic hoppowrbaaA. Sonde are deliveredL
 

-4 vertically downward through a thIroat-typo opinning asji7-moulded 

anitga part of tho hopper base. The hopper, made from""'"'7-' 

galvanized iron ~shnot, is diroctly attacuid to the plastin"2J 
basn.~444~ ­""k' 4>- A < , <" '4' ~ ''4 4 . 



-he-seediratinLan4be..varied by-changing-6th -(bicyc-le)
 

sprockets and the drive wheel. 

Th eder was generally satisfactory inismajr
 

tss;ie. groove formation, send plcmn, depth control~.~K.~.K4 
and send mietering. In uni±lJed soil,,the plane dic 

(coultor) running ahead o thlC opner handled'crop residues
 
satisfactorily.~ In tilled soil (for carabiio seeder) small
 

K wheel replaced the disc to help the opener avoid nose- K. 

diving.
 

K Field trials conducted, with corn, soyahean, and mungboanjK 
 ' 

(ta.~j.$ble 1) showed significanti advantages in plant . K'V KKK 

talsmn and send input sa'ving. 'This trial i~~a K 

upadfield previously under Ksorghum.. Throin methods KofK 

Kj.Klandprprto 
 and sedn were compared; 1) conventional K 

~4tillage (one ploing followed bytwharin)-d 
furrowing with lithao and hand plantin[g; 2) conventional 

.Ktillae -and sown with the see~der; and 3) sineder sown in.K 

untillind soil.K 
_ K 

The~ Eender-sorin plant nnoergenac v/as significantly 

higher thanhand platig.Kilageha n s~inif,&iant
 

4'K44Aext on eastablisnrnnt. C.orn s~aabish1 n was K0K%;K
 

KKsuperior' and imuntjh'an were 300%over better when sown ith K..4'.KK 

-K the seendor nomparind with handi sown 
Kisetvny
KK.K...44 

http:control~.~K.~.K4
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ACTIVITY REPORT
 
(ACCOMPLISHMENTS AND PLANS)
 

A. 	 DESIGN AND CONSTRUCTION OF EQUIPMENT FOR BASIC
 
RESEARCHES
 

1. 	 Laboratory dryer
 

Rationate
 

Drying data found in literatures are mostly based
 

on sub-tropical or temperate conditions and can hardly
 

find application in the tropics. These data were
 

established based on experiments where airflow 

direction is uni-directional.
 

In 	 the design of dryers for the tropical 

countries, some data has to be established. Hence,
 

laboratory drying experiments were carried out and a
 

laboratory dryer capable of providing different drying
 

air conditions was designed and constructed.
 

Objectives/Target Output
 

1. 	 To design and construct a laboratory dryer
 

complete with air temperature, airflow and 

relative humidity controls; 

2. 	 To use the laboratory dryer in determining the 

drying characteristics of different kinds of 

commodities especially under tropical condition; 



- 3 ­

3. 	 To establish dryer design guidelines for the
 

commodities determined.
 

Description of the dryer
 

Labora tory Dryer
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* Type: Laboratory cabinet dryer with electric heater
 

and blower; operates by convection principle.
 

* Controls
 

Temperature : Up to 120 0 C
 

Airflow direction: Vertical, downwards
 

Vertical, upwards
 

Horizontal, left to right
 

Horizontal, right to left
 

Air velocity : Up to 4.0 m/s
 

Relative humidity: Efficient up to 98 percent
 

Accessories
 

Automatic weighing scale which 
can be connected to
 

a data logger
 

Humidifier and dehumidifier to control the
 

relative humidity of drying air 

Drying trays and/or hooks
 

Airflow deflectors for varying direction of
 

airflow
 

Accomplishment
 

The laboratory dryer was 
 used in conducting
 

experiments on drying paddy, potato chips and 
 cassava
 

slices.
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Future plan
 

Continue experimenting on other materials (grain,
 

fish, vegetable, etc.) using the dryer.
 

2. 	 Laboratory Oven
 

Existing laboratory ovens have limited capacity
 

and are not sufficient for our dryer tests requirement.
 

This leads to the design of a locally manufactured oven 

which can hold up to 500 sample cans in one time. 

Objectives/Target Output 

1. 	 To design and construct a laboratory oven for
 

moisture content determination.
 

2. 	 To provide a locally-made oven which can contain
 

up to 500 sample cans in one Load.
 

3. 	 To use the oven during the drying experiments.
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Description of the oven
 

Laboratory Oven
 

" Type: Air-oven equipped with electric fan and heater.
 

" Temperature control: Up to 2000 C
 

" Other feature: Materials are held in tin sample cans
 

or placed directly in the (trying drawers. 
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Accomplishment
 

Preliminary result of the study on moisture
 

variation within a variety of paddy during harvest
 

for different IR-rice varieties.
 

Used oven during dryer tests in the determination
 

of drying rates of paddy and corn.
 

Future plan
 

To use the oven continuously during drying tests.
 

3. 	 Columnar Convection Laboratory Dryer
 

The 	warehouse dryer being developed essentially
 

operates by natural convection. It is therefore 

necessary to simulate field conditions in the 

laboratory to observe the factors affecting its
 

performance characteristics and to analyze the drying
 

behavior of sample materials as well.
 

Objective/target output 

1. 	 To design and construct a columnar dryer capable
 

of simulating drying air conditions of the
 

warehouse dryer;
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2. 	 To study the effect of the drying air temperature
 

and airflow rate on the drying rate of a column of
 

paddy and other materials of different
 

thicknesses.
 

Description of the dryer
 

The dryer is a cylindrical column equipped with 
 a
 

heat gun at the bottom and a suction fan at the top.
 

The paddy is loaded in cylindrical or rectangular
 

columns with different diameters and thicknesses,
 

respectively. 
 It is equipped with an automatic
 

weighing system which can be connected to a data
 

logger.
 

Accomplishment
 

The dryer was operated simultaneously with the
 

one-ton warehouse dryer for drying paddy. The results
 

confirmed the drying behavior of a natural-convection
 

dried paddy.
 

Future plan
 

The unit will be used in conjunction with further
 

dryer tests for paddy and other grains being lined up
 

during year 2 of the project.
 

I.
 



- -

- -

-- 

-~ ~ ~ -~ 

~
 

3''fr-'~',~*4L-~ v~7;:-~'A:'~4~' -­

.2~'~1~4~7§ Miscellaneous Post harvest Equipment and Others
 

"4 

4.1. Ohipping/sl1~cing device 
 ' 

~
 

...........~ Rationale
 
3 ~'. 	 -3' 

-~ ~3"13 .L
 
3 3 
 - 4 

fstaples'euch	 'W 
,...Increased 

r ~-
productiono as' rice
 

iand~--root Cr0 pailarly
 

.~P~<zdemands"' 

Sproduction [te~~ - an. 	 In -: 

- drvinl!. 

post-

appropriate 

'1' -> ~33df ....case 3Qf root~ drying reduced size willaciiitate crops, in"the processand will prdvi'de.a more......... 

convenient method of handling, drying and storage. 
3" 3 

- Thus, it i~ the.object 6f this wo,'k to design.and
 

" ~-test a low-cost chipping/slicing machine. 	 -.7. 
3~j3 ­

.~333 	 3­

biectives
 

* 
33~ 

- . To provide a'chi.pping/slicing device to be 
 . 

- Bed in sample preparat±on of drying materials
 
333-~33{ 
3'3333'33 
-3-33~ pecifically root crops.
 

33 ~3 
~33

3
 

-"'3 '
 

V3 

3333 3 333 
3334 

................................
 ,.. 	 - 3 

33 34333
 

3.*,3.333p333~ 3
334.43 .33... 	 3.3 3 3
33 .33.'.-.-	 ­3
 

33~3~-333~4333~* 33 ,.333 3
 

".3-33.3~~.. - 33 333 ~ 333~3~~4333v3 ~33 3" 	 . 1~34L.3~3~3'3333. --- 4 .3~ 3 ' 
3-

~333333 - - -,. . . .3-. , . 333-'S3.~3-33 3~33,33 K 

3343333333 	 3" 33 3333' 
333 3-343 .§7.~.7 33-93333333333333 ~~333 333 3 "3333)~-~ 33343., 3- 3 3'3 ­33 33333333-3333~4 33333 	 33 3 

43.- 3-3333"33"3333 3-33~33~-3.--3 3,- 3 333 34 '42 33343 33 3 - 3 33	 
3 

33':,3i~3~A'332 333~ 3333.3-33.33-333333 - 3 3- 4 333- 33 333 3 	 .3 - 33..~ 
4. 	 ~ 3 3" 33 ~" ,33'3 "3 33343 ~33.333'333.33~3.33 ~ :33443 3 ~333 3~3333 4J 3333333.3-3~33~.'3-~~ 333333 3 ~33-3.333333~33 - 33.33.3

.33333333 ' .SA~,.r.33333 .3	 333333333333t3~ 33 333333133-33 	 33333~.4333' 3 	 333 ~ ~ ~333 ~ ~433 	 33 3333333333 

~33.3 t3-~33333333 

3 . 
4	 - ~333333~33333 

r 33~-3V: " 'g~ h'U~ ~K J .73	 .33­333333333$ 	 4334333;3:333333 33333­~4343. 743 ~ A33 3 ~473'-3 4~333~334-313343333333333333.3;
3 

333~33333333.33334333.3333 3333333 33333-3-3333"3~Kr'
3 3 3  33'33 .3333.333.33.43'..3.3333~ 

3 3 ~ 3 3 

3333 '.'~ 	 3 -3 334. 3 ~ ..3J33334.33'. ~ 33333333 3 

33.4.3 3.3 3 33. 3333. 33,333 3.33 .~33 3~3333 33333...~333-3333333.333,-333333-J3*.-343333333. 3.333333>133.33 33J333333 333..~3>.3 - 33..333433.333.433333~33333,3.3 

3,.. ,. ~ ~ ~ ~ ~ A-	 ~3' 33~3433333~.33.4~ 433 
- 3333334 

33 .33 

http:33~3433333~.33
http:3.333333>133.33


- 0-

Description
 

Chiplo inf,,/Sl icing Device 

The device is made of wooden frame equi I)pld 

with a pair ()f' slici ng or chipping blades fixed to 

an incl ined r'o tati,n p1 :i t,. I i, is hand ()) era t(I 

by one per'son and ain chi p at in average rat.e of 

50-GO kgr,/hr. 

Accornp is lirmen t 

Comparison tests with other existing slicing 

devices w 1.1 made 1)oSS lbl e, I t has been 
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demonstrated that it is the best design in terms
 

of simplicity and uniformity of slices. This
 

gained acceptance to root crop growers in Southern
 

Philippines and in other parts of the Philippines
 

as well as IITA in Nigeria.
 

The results of laboratory tests made at IRRI
 

and UPLB established critical design criteria for
 

slicing/cutting action of the blades.
 

Future plan
 

The chipping machine will be introduced
 

together with the drying technology for root
 

crops. Some work has to be planned to design a
 

bigger capacity machine and make it semi­

mechanized.
 

4.2. Shattering device
 

Rationale
 

The shattering characteristic of paddy is a
 

determining factor in harvesting the crop.
 

Earlier studies have shown a certain maturity
 

level where shattering begins. Considering
 

minimizing shattering losses, farmers normally
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harvest earlier which yields non-uniformly matured
 

grains. This presents a problem in drying and
 

dryer design.
 

Shattering characteristic of crop also
 

relates to thresher design particularly the drum
 

speed and threshing mechanism.
 

Objective/target output
 

1. 	 To test the shattering characteristics of
 

paddy and other materials and establish a 

thresher design information;
 

2. 	 To study the optimum maturity level of paddy 

for harvesting with tolerable shattering
 

loss;
 

3. 	 Relate the shattering characteristics of the
 

rice varieties with the moisture content at
 

harvest;
 

4. 	 To use above information in the development
 

of a dryer.
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Accomplishments
 

Initial tests were 
done to calibrate the
 

shattering capacity of the device.
 

Future plan
 

Study the shattering characteristics of paddy
 

and relate to its harvest characteristics. This
 

should relate to uniformity of moisture of paddy
 

for drying. Other materials such as peanuts and 

beans will be tested for separation efficiency. 

4.3. Loom (weaving device)
 

Rationale
 

A substitute material 
for mesh wire used in
 

the drying trays comes in the form of 
 bamboo 

slices or coconut midribs which is to be 

interwoven together with nylon strings to form the
 

mat. The loom facilitates the weaving of the mat
 

material.
 

Objective/target output 

To provide a weaving device for use in the 

fabrication of mesh wire substitute for drying
 

trays and of insulating mats. 



- -

A 
A ~ ~ ~ 

4 
-~')'4~j5~.~ Jt"~ -~ 

-~ ~ ~' 

<Description'~of the device
 
~
 

x-~ 
~,, 

~ '~­

' ~ A 

U 

U 

A 

' ' ' ­

4 

"A 

i" U

2 
~ ~'L~-~ 

- ~L~oorns (Wea4~rfng Devices) 7 "' 

C The dcv ice is madr~ oV steel or wood £ramo, ~Lnd 
SA

5 
r S 5 

S can be op~rated~-by one or two persons depending on 
'CC ,5 

C 

thO width of matThelng woven. The nylon strings 
LCC 

-- St 
U -C,, - - ,

hang. in tonston from the top and the other 
--

weave-

C' C C 

4 ~ CS 5 CCrnateritU is inserted, tn-'ietween as '~tl10 wot~vinc. 
A 55 5 

5 C""oomi~ is itf~ d C C C~ C C C C
S CS A Cr C 5

~j~A"ASSf4"C 
5 "S S'S - CC S -' C C C A

CC'-- "~ SS ~'- C -' CS~ C C 'C -C -''C

it' ~ 5~C' C~(ACC -


C( 5CC 5
 

1 ~ C C CC -' ~CS' C C C" ,j" CCC (CC -'C
 
~ "SS'C ~SCAS~.~CC'~CSC
'<"U'C ~ C5~~ C C 'C CC 

C' ~"'5 ~'"~'- 5CC 5 
-~ _________________________ iC'-' C~~~ ~CC~ C C> C C' C4 -'-C 

Annr~mn14ehmi~in-F C C C U C" CC" CC
5552 C' '55~ CCC CC ISV <A~C' '-C' - 5 5C CCC"C" C C CAC C' C C "' 'C""' ~''~"'> 

--'C'- "'C C,"'C ~ 
5 5 

'C C' C AU " '5'A CCCS N CAUAC~ 

"5 5C< ' ~S~4C CC s~' C< C5C5~55'C"', CU- CCC~C A C CC s'> 'C 5C~ SC' C~-'S
 
4 ~
 

'C ~ C C >" ~<5C5 CC>('C>'-" CCC't-'S'CiSCS'A' 
"'C' C'C 

C ~ dev4c~e was
~CSC~52C'

C ~P~tii fabrJo~ttn~ the~C>C.~C>b'ay, 4~CCCU~C~4~*S~A-C'~CSC-5~ 
S C'S 'A"" >5-' C 

7772C~~~; 

t~SCCUs~uSLorC~11u Wifl~b~1>'>'dryGr. 5 
ASS C-C,C~~SAC~CC' A"'"5"C'C'"""'"5-~-A~~-'-~- 'CC ~S "U'

C''>*-''CSCUC'-"'C'"C"C"C ('"5"'5' 
CA~C CCSSSCS~C(CC "'CA. 4 ~52'--" "-''4 Cl- SC '4' '- 5 

'--~ "5">) ~CC''A CC>' ~ -' 

C ~ 'C'C55" A- ~ '5A5~ 

A- (CC <CCC UC' C-''"'
 
' A 5 ~C"'C'-'CCC '~A~-5SSC-'C5-'C ,,CCCSA~CCCAC>~SA"
 

,A,~4,,C>CC~ 4~~AA5S5 UC~S~--~5 ,CCCCC-,-C -~ 

AA"-C C~'>' 'C 's~'A';A' Cs'-''A~55s55j~5,~4 ,. 'C-"~' ~"'5' CS CC"'A-""'C>ASC'S'5-S5'S~,~( C> 'C'C'--C',~C~~"C-C5'>"' ' - &'~ACC"AC
4 
"CUC'C~C" 'C'C(SC'SCACC

55
CA-. 

5 

~ ~C'~4Uy5' C"A5'S ~'C ,k>-'~~ e~4~tC ~ "AS> ~~SCCS>4~. C A~'5,~,A'CC$C~ A' C>5(55 ) ,, 

C ~~~Y-<UC' >' CA'S CC>~ SS4<C>C>S~~CS55C'C C C~,y'~A~ C"' 



- 16 -

Future plan
 

Introduce the device together with the drying
 

technology.
 

Other materials have to be tested to
 

substitute for nylon strings.
 

Use the device in weaving insulating mat
 

from rice straw for use in the greenhouse
 

dryer.
 

B. FUEL AND ENERGY CONVERSION SYSTEM RESEARCHES
 

In the development of different design capacities
 

of dryers, the design of the heating system takes an
 

important consideration. For example, building a small
 

capacity dryer with heat exchanger will not be
 

economically feasible because the heat exchanrer alone 

takes 1/3 to 1/2 of the total cost of the dryer while 

the output capacity is low.
 

A component of the dryer project is the
 

identification of heat sources and the design of heat 

energy conversion systems for the dryers. Thus, this 

activity aims to find ways to expand the utilization of 

rice hull and other solid fuels for drying and 

domestic purposes. Further, it is our object to match 

the heating system design witih the dryer capacities.
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1. Rice hull carbonizer and center-tube furnace
 

The concept of a rice hull carbonizer-center tube
 

furnace coupled with the dryers is aimed to improve a
 

rice mill hull disposal while providing a heat recovery
 

system for drying. The carbonizer produces rice hull
 

charcoal which can be briquetted and used for different
 

purposes. The volatile gases from carbonizing are
 

further burned in the center tube furnace and the hot
 

flue gas is used for drying.
 

Objective/target output
 

1. 	 To provide a device for the carbonization of rice
 

hull;
 

2. 	 To provide a center-tube furnace for burning the
 

volatile gases from carbonization and use this
 

heat for drying;
 

3. 	 To make recommendations for modifying a rice mill
 

hull disposal system;
 

4. 	 To develop a drying system for the rice mill.
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Description of the carbonizer
 

Rice Ilull Carbonizer and Center- tube Furnace 

The devico is also catled a rice hiu II charcoa 1-­

making furnace. It is a cylindrical struc LIre made of 

sot 1 bricks provided with a feeding hopper. A hiul I 

spreader is suspended from the feed hopper to retard 

the fall of rice hull al lowing it to burn initially 

during its downward movement. Chars are collected at 

the bottom and placed directly in water to stop further 

combust ion.
 

The volatile gases from charring are burned in 
 a 

center-tube furnace connected to the carbonizer. The 
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hot 	flue gas resulting from combustion is conducted to
 

a dryer by a centrifugal fan.
 

Accomplishments
 

Two carbonizers were designed and constructed and
 

were used for charring rice hull. The charcoal is used
 

for briquetting. The second unit was connected to a
 

center-tube furnace to recover hot volatile gases for
 

use 	in drying.
 

Future plans
 

Study the efficiency of heat recovery from the
 

carbonizer by coupling it with a center-tube
 

furnace and a suction fan. Recovered heat will be
 

used for drying materials in bed, batch dryers.
 

* 	 Study the economic feasibility of installing the
 

carbonizer as component of a rice mill complex.
 

* 	 Use the unit for the production of charcoal
 

briquettes for drying and domestic uses.
 

2. 	 Rice Hull Charcoal Briquettes, Briquetting Devices and
 
Stoves for Charcoal
 

Rationale
 

Rice hull charcoal briquettes are becoming
 

popularly used because of its clean flame. It is also
 

easy to handle and has relatively high heating value.
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There are several available ways for briquetting
 

the 	 charcoal. Most of which uses cassava starch as
 

binder and requires a special briquetting machine and
 

process. It is the object of this work ti, develop an
 

on-farm briquetting technique for the farmers using
 

paddy soil as binder. A further object of the work is
 

to design and develop simple tools and equipment for
 

charcoal briquetting.
 

To ensure a complete burning of the charcoal
 

briquettes, stoves has to be designed to fit its
 

combustion requirements. Thus, simple stoves were
 

designed and technique of burning briquettes was
 

developed.
 

Objective/target output
 

1. 	 To develop a simple technique for rice hull
 

charcoal briquetting using locally available
 

materials and simple tools;
 

2. 	 To provide an alternative fuel for drying and
 

domestic purposes;
 

3. 	 To design stoves for burning the charcoal.
 



- 21 -

Description of the process
 

RICE HULL CHARCOAL BRIQUETTE 
0 PROCESS FLOWCHARTe 

RAW MATERIAL PREPARATION 

RICE HULL PADDY SOIL 
CARBOIZINGCRUSHINGaNSOAKING 

MIXING 
RICE HULL CHARCOAL 

+ PADDY SOIL 
(10:1 PROPORTION BY VOLUME)IT 

MOLDING 
I BY HAND OR I

MECHANICAL PRESS 

CURINGJ/DRYING 
SONE WEEK]I
 

T 
APPLICATIONS 

I
 

COOKING] DRYING 

Flowchart for Rice ]full Charcoal Briquetting
 

Rice hull is carbonized and paddy soil of at least
 

50% clay content is soaked. A free flowing soil binder
 

is added to the charcoal and mixed thoroughly. The
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mixture is ready for molding into desired shape and 

size. The briquettes are dried and are ready for use. 

Description of the stoves 

The stoves arc simple earthen pots provided with 

ai.r inl.et ports cither at the sides or at the hot torn 

for combis t ioni ai r . Another construction is a d run 

stove fitted with cylindrical holes where charcoal is 

burned. T he charcoal bri(ltiettes are 1)1rned ci lher 

singly or in layers and are (i.sposed in the sanani o,-. 

A tong is designed to handle hot briqunet tes. 

Stoves for Charcoal 



-
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Tested briquette compressive strength and
 

temperature generation efficiency.
 

Fabricated and tested two hand-operated
 

compactors.
 

Designed and fabricated stoves for charcoal
 

burning.
 

Published a leaflet on rice hull charcoal
 

briquetting as a component of the Prosperity
 

Through Rice Project.
 

Future work
 

Edit the rice hull charcoal briquetting leaflet
 

and publish a more comprehensive guideline.
 

Introduce the rice hull charcoal briquetting
 

technology specially to rice mill owners.
 

Further study on briquette transportability.
 

C. DESIGN, CONSTRUCTION AND DEVELOPMENT OF DRYERS
 

1. Pre-dryers for Grains and Other Materials
 

Rationale
 

Often, harvesting very wet crops entails
 

significant losses due to deterioration. To avoid this
 

situation, the crop has to be dried immediately after
 

threshing. This will also yield higher quality grain.
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Drying high moistured grain in mechanical dryers 

however means higher operation costs. Therefore, this 

work is aimed to design a pre-dryer which is low-cost, 

portahie and can be used to dry the crop right a f ter 

threshing. 

Objective/target output 

To desi grn, construct and develop a portable) rotary 

typo pre-dryer ror grain and other crpps to he used 

di.rect Iy in tihe fIo Ld alter th reslui tr Im rt ic t ilar I y 

durinrg the wet season harvest. 

Description of the mach[no 

Pre-dryers for Crops 
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Two types of small capacity rotary pre-dryers were
 

designed based on the heating system. One direct-fired
 

dryer is made from oil drum and equipped with a hand
 

operated fan for faster drying. It is heated by
 

burning agricultural wastes such as coconut husks, rice
 

hull, corn cobs, etc.
 

A second type is a direct-fired unit which
 

encloses the material in a perforated cylinder and is
 

fueled by charcoal.
 

The material is loaded inside the drum which is
 

heated up to 70 0 C and rotated. Drying takes place by
 

conduction principle.
 

Each dryer capacity varies from 10 to 25 kg per
 

batch reducing the moisture content from 28 to 20
 

percent in 10 to 60 minutes.
 

Accomplishments
 

Designed and fabricated two small capacity pre­

dryers described in the preceeding section.
 

Tested the loading capacity, heat requirement -and
 

drying rate of paddy, corn and peanuts in the pre­

dryer.
 

Presented a paper on the preliminary evaluation of
 

the dryer.
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Future plans
 

Modify the drum louvers.
 

Increase size and capacity of the dryer with
 

provisions for semi-mechanized operation.
 

Test other crops.
 

Make an economic analysis.
 

2. Warehouse Dryer for Individual Farmer (1 ton capacity)
 

Rationale
 

Considering an individual farmer producing
 

different kinds of crops and having an average yield of
 

one ton, the design of the small warehouse dryer was
 

undertaken. The dryer was designed for drying and
 

storing different kinds of materials suited to the 

producing ability of a single farmer. 

Objective/target output 

To provide a small capacity (at most 1 ton) dryer
 

for different kinds of crops suited for a single
 

farmer.
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Description of the dryer 

Warehouse Dryer for IndiVidual Farmer (1 Ton Capacity) 

The dryer is a 3 x 3 x 2 m strrCtllrC which houSeS 

a row of equalIy s)aced vertical trays for holding t:he 

drying ma t e ri. It has an ind i rec t-- fi red hea tiing 

systemn and provided with a smoke-stack for air exhaust. 

A work space is provided around the triy s and can also 

serve to hold other drying materials. 

Accomplishments and futurc plan 

Drying tests arc being carried out for paddy and 

cassava and sweet potato chips. Peanuts were also pre­
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dried on the surface of the heat exchanger. Other
 

crops are also planned to be dried.
 

Parts of the dryer will be modified based on
 

analysis of the drying performance design parameters.
 

Major modifications will be done on the heating system
 

and the air exhaust stack.
 

3. Greenhouse-type Dryer
 

Rationale
 

The greenhouse type dryer was so named because it
 

involves the 'greenhouse' effect for heating the
 

structure. Since solar energy is available 
 during
 

certain times of the year, it is the object of this
 

design to tap solar heat as heat source when 
 available
 

and to supplement heating with a furnace using
 

agricultural wastes when the weather is 
bad. The dryer
 

is also designed to make use of natural ventilation
 

during fine weather. Further it is our purpose to
 

provide a multi-commodity dryer which can be used for
 

drying and storing throughout the year.
 

Objective/target output 

To provide a warehouse dryer for different kinds
 

of material which will utilize energy from the sun and
 

the agricultural wastes as heat sources.
 

:2 
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Accomplishments and future plan
 

Modified the heating system and tested the unit
 

for corn drying. Work is continuing to evaluate solar
 

absorption efficiency and drying capacity.
 

A detailed analysis will be conducted on air
 

suction rate using a smoke stack and a vortex wind
 

machine of the same size.
 

4. Warehouse Dryer With Extended Walls (Winged Dryer)
 

Rationale
 

The warehouse dryer was built with extended corner
 

walls which should serve as wind collectors. These
 

will direct the wind blowing on either side into the
 

warehouse and increase the suction capacity of the
 

vortex wind machine. It is also the object of this
 

design to provide an improved traditional drying system
 

with an increased drying floor area and eaves for
 

hanging drying materials.
 

Objective/target output
 

To design and construct a warehouse dryer with
 

increased suction draft and drying capacity.
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Description of the dryer 

Warehouse Dryer with Extended W'al ls (Winged Dryer) 

T'he dryer is essent ial ly a warehouse "qulipped wi tlh 

d ry ing trays, a direct f'i red stove and a chiiney for 

air exhaust. It has an extended corler wa is .or 

increased air draft. In addition, a heat duct is 

provided under the floor which can he used if pre­

drying is desi. red. It can hold different kinds of 

materials for drying in bulk or by hanging. The floor 

is heated for pre-drying materials before they are 

loaded for final drying or storing in the trays. 
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Accomplishment/future plan
 

Two types of the "winged" dryer were designed and
 

constructed. One unit was a demonstration unit at the
 

Prosperity Through Rice Project. It had been tested
 

and evaluated and needs modification of the unloading
 

system. A new modified unit for extensive testing and
 

for extension is being prepared. This consists of a
 

heated floor dryer in addition to the main heat source.
 

Other dryers of different capacities is planned to be
 

constructed based on this design.
 

5. Tent Dryer
 

Rationale
 

The principle of combining natural and artificial
 

drying is applied in this venture. It is the object of
 

this work to design and construct a tent dryer easily
 

adapted for multi-commodity drying using non­

conventional energy sources.
 

Objective/target output
 

To provide a tent type warehouse dryer for
 

different commodities.
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Description of the dryer 

V7 

Tent Dryer 

The teunt dryer has a skeletal fixed frame and 

covered with removable canvas on sides. It is pai nted 

black to serve as solar heat absorber for us( i.n 

heating inside the tent. The canvas is provided wi th 

air inlet door flaps such that operation is possi.bL­

with artificial heating. Drying air is exhausted by a 

vortex wind machine.
 

Racks and hangers can be used for holding 

materials inside the dryer. 

http:possi.bL
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Accomplishment/future plan
 

The dryer was used for whole paddy crop drying and
 

tested for air suction and air temperature
 

distribution performance characteristics.
 

Future plan includes modification of the drying
 

racks to fit for fish drying and the like.
 

Economic analysis will also be made.
 

D. 	 MOISTURE VARIANCE DETERMINATION FOR DIFFERENT IR-RICE
 

VARIETIES
 

Rationale
 

About 90% of the rices planted in the rice
 

producing areas of South and Southeast Asia are high
 

yielding varieties (IIYV's). An important consideration
 

in drying these varieties is the uniformity of moisture
 

content during harvest. Most of these varieties do not
 

usually mature at the same time and contains certain
 

percentage of immature kernels at harvest. These
 

quantity of green grains presents problems during
 

drying.
 

This study was therefore initiated to determine
 

the variation in moisture content of paddy within one
 

variety and within harvested batches before and during
 

harvest. Analysis will be referred in recommending the
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proper time of harvest with optimum matured grain yield
 

but minimum shattering losses. Design and development
 

of dryers and milling devices will also be based on the
 

results of the study.
 

Objective/target output
 

1. 	 To determine the range of variation in moisture
 

content of IR-rice varieties in relation to
 

harvest date;
 

2. 	 To provide basic information in the design of rice
 

dryers, rice mill and other rice post-harvest
 

equipment.
 

Methodology
 

Different IR-varieties planted at one time were
 

used in the determination. One week before the
 

expected harvest date, grain samples were drawn for
 

moisture content determination. The amount of immature
 

grains were also determined. The determination
 

continued daily until one week after expected harvest
 

date.
 

Accomplishment/future plan
 

Results of the determination are now being
 

analyzed. Further experiments have to be designed
 

based on this preliminary determination.
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E. SOCIO-ECONOMIC STUDY
 

Rationale
 

A study on the economics of using the warehouse
 

dryer and other alternative drying systems began since
 

the start of the project. Socio-economic impact of the
 

drying system on the small, medium and large farm
 

levels and at the mill level has to be ascertained
 

before any further implementation. The results of the
 

study should provide information on the drying and
 

storage requirements of different localities in order
 

to design a drying system which is economically
 

feasible for any given application.
 

Objective/target output
 

To determine the feasibility of the warehouse
 

dryer and to measure its socio-economic impact on
 

the small, medium and large farm levels and at the
 

mill level;
 

To identify and document prevailing drying and
 

storage practices in the study area;
 

- p r A r n+ f % + 1, - -- -. - ~ - 1 
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drying system as a better alternative to
 

alleviate these problems;
 

To conduct a comparative economic and technical
 

evaluation of different drying and storage systems
 

in the area;
 

To identify appropriate drying and storage systems
 

compatible with the local needs.
 

Accomplishment/future plan
 

Prepared a research proposal and two sets of
 

interview schedules.
 

Pre-tested interview schedules in the Bicol 
area.
 

Conducted a case study on performance of selected
 

dryer types in Mindanao.
 


