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FOREWORD
 

In 1980, Lhe International Rice Research InsLitute 
(IRRI) received
 a grarit from AID/Washington to esLablish agricultural equipment

exLernsion projects in four countries: indotiesia, India, Thailand, and
the Philippines. The presenl repoeL the
covers 
 project carried out in
the Philippines under the name: "MA.-IRRI Program for Small Farm
 
EquiprI: mL". 

The firsL section of this report is an Executive Summary whichprovides a brief description of the organization and accomplishment., ofthe MAF-IRRI Program. This is followed by 4 more deLailedI report plus 
annexes. 

The MAF-IRRI Program was 
evaluaLed by USAID/Man.iia in i9841986 (see Annex D). in response Lo the request 
and 

of the Philippine
Minslrv oi Agriculture and Food (MAF), USAID/Manila has provided iRRIWlLh ... grainL for continuing the MAF-IRRI Program for an additional 10moZnLh . (i October 1986 - 31 July 1987). Annex C provides a copy of the
 
proposal for 
this continuation.
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EXECUTIVE SUMMARY
 

MAF-IRRI PROGRAM ON SMALL FARM EQUIPMENT
 

I. INTRODUCTION
 

In developing countries, one of Lhe main factors lin:ting the
 
producLiviLy of small farms is the lack of appropriate agricularal 
equipment. For example, pumps and minimum tillage planters are n4eeded 
to intrease c.ropping intensiLy in rainfed areas; weeder/cultivaLois to 
improve wecd ,conLrol; Lhreshers, shellers, and dryers to reduce crop 
losses. Iowever, a common problem is: (i) ImpoiLed equipmenL is oLfte 
inappropriLe uccause iL is too expensive, large, heavy, or difficulL to 
repair. (ii) Locaily-producted equipmlenL is generally scarce and/or 
primitive because local manufacLurer lack capital, personnel and 
tec,nology for equipment development. Moreover, progres;sive 
lnaini i-iC(Lure s genoir al ly focus on Lhe ,t.-edS of lar ger f arms, ign(.r i n 
small farms. 

In ponse to this problem, the MA:F-IRRI Progr-am was creaLe-1 ill 
198i to h'ip small-scale industries ir the Philippines Lo design and 
manu acLure eppropr iate smal 1-farm equ ipmerL , thereby achieving: (i) 
low c',sts of production and marketing; (ii) modification of desigits to 
meet local CoZ:t!1Lins and farmers' pre erences; (iii) uLilizaLiot of 
indigenous Ma.erial:s and fabrication methods; (iv) availabiliLy of spare 
parts and repair; (v) employment generaLion through labor-inLensive 
nainul:,t ri ng, "ILt hodis.a LU 


The Program is a collaboriLive eflort of the Philippine Minisrry 
of Agriculture and Food (MAF) and Lie lnternaL ional Rice Research 
InsLiLuLe (:RRi) wiLh funds provided by Lie US Agency for lnLernal.onal 
Development (6SAID). 
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I1. METHODOLOGY
 

As indicated in Figure I, quccessfu1 development of smalI-farm 
equipment requires close collaboration between the consumer (FARMER), 
private industry (MANUFACTURER), government (MAF), and modern science 
nnd technology (IRRI). Attainment of this partnership has been the 
major achievement of the MAF-IRRI Program, as illustrated in the case 
studies in 	Section Ill. 

FARMER
 

- expresses needs & priorities
 

- evaluates equipment designs 

- recommends improvements
 

MAF 	 IRRI
 
- uncovers local innovations 	 brings equipment innovations
from international sources
 

- utilizes regional research/ - contributes scientific and
 
extension/training capabilities technological expertise
 

- provides link to farmers and - provides professional training

manufacturers and manufacturinq drawinqs
 

MANUFACTURER
 

- adapts equipment designs 

- minimizes production costs 

- improves performance & durability 

- markets & services equipment 

Figure I. 	 Collaborative relationships of the MAF-IRRI Program 
for Small Farm Equipment. 

The Program has been designed to utilize existing government 
personnel and infrastructure, thereby reducing cost and increasing 
efficiency. The principal participants are: (i) Engineering Division, 
MAF Bureau of Plant Industry, Manila, for overall coordination of R&D 
and extension; (ii) Regional. engineers (one in each of the 12 MAF 
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Regions), who provide direct contact with manufacturers and farmers;
 
(iii) Other institutions, such as the Small. Business Advisory Centers
 
(SBAC) of Ministry of Trade and Industry; the National Irrigation
 
Administration (NIA); the National Food Authority (NFA); the
 
Agricultural Mechanization D)evelopment Program (AMDP).
 

The Program has established the on-going process of research, 
development, and extension shown in Figure 2. The process begins and 
ends with the FARMER.
 

/ Detine priorities through 

soci oeconomic surveys
 

DI sc:onL I ntle. arid cum unicii:Lt.n w L h 

desig FARMERS
 

Conduct ocioeconomic and Seek stpproprlitte dignR 
technical surveys of for priority equjipIiwnL 

-quipmentowners, INers, 
workers & manufacturers 

Assist manul.tturer/ Feedback X Ah. r' . ' 
to fabricate and market ---- --- prototypei of 

promisivig decsligns protml itvp. iiust 

Co)ndueo n- rl- t te,-L.ng 

Lit Ob)tIii falrme'rs'
 

Reject
 

Figure 2. Research/development/extension process of the
 
MAF-IRRI Program
 

One of the most effective extension activities is the loaning of 
prototype units of MAF-IRRI equipment to interested manufacturers. 
Since the majority of the Program's manufacturers are not able to 
fabricate new designs solely from the engineering drawings, prototypes 
are essential aids. 

http:te,-L.ng
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III. CASE STUDIES
 

The Program's most important achievement is the development of
 

synergistic efforts which combine: (i) the high-level science and
 

technology of IRRI; (ii) the regional R&D and extension capabilities of 

MAF; and (iii) the practical "know-how" and innovations of exceptional 

manIufauturers and farmers. This participatory approach has resulted in 
si-bsternLial advances, as illustrated by the following examples: 

. .ak-tapak Pump
 

In 1981 the Program organized a workshop for the purpose of
 

bringing together farmers, manufacturers, and technicians to determine 
priorities for equipment R&D. An IRRI economist was invited to present
 

a paper proposing equipment priorities on the basis of results of an
 

ori-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 Program began to search for
 

appropriate designs. The most promising design was the twin treadle
 

pump developed by the Rangpur Dinajpur Rehabilitation Service (RDRS) in
 

Bangladesh. The IRRI Liaison Engineer visited the pump project in
 
Bangledesh and arranged 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 
in parts of Northwestern Luzon. lt is particularly appropriate in 
rainfed areas where farmers grow vegetables during the dry season after 

harvesLing the wet-season rice crop.
 

2. Thresher/Sheller
 

6overnmerit oificials informed the Program thaL the national 
program for increasing production of yellow corn was being hindered by 
insufficient availability of corn shellers. Consequently, the Program 
tried to modify the IRRI-designed axial-flow paddy thresher so thaL it 
could also be used to shell corn. The axial-flow thresher is popular in 

many areas of the Philippines where it is fabricated by local 
manufacturers, many of whom are cooperating members in the Program. The 
modification was developed by MAF-IRRI ergineers with the collaboration 

of a cooperating manufacturer who is an experienced fabricator of 
axial-flow threshers. The resulting modification is outsLanding due to 
its low cost (about US$75 idditional 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 ten have established 
commercial production of the thresher/sheller.
 

3. Sipa Pump
 

For low-lift irrigation, the IRRI-designed axial-flow propeller
 

pump is far more economical than centrifugal pumps which are commonly 



used in the Philippines. MAF-IRRI engineers found that farmers did not 
accept the axial-flow pump, primarily because of its high initial price. 
Tit: Program staff searched for ways to reduce the price, and the major 
brakLhrough was in discovering how innovative farmers and manufacturers 
in Cam.rines Sur have substituted low-cost local materials for several 
metal parts of the axial-flow pump. By combining Lhese indigenous 
;onatons with iRRI's high-efficiency propeller based on modern 
Lec-hnology, the Program developed the Sipa pump which is "uout 1/3 the 
price (,I Lbe original axial-flow pump. Initial sales are very strong, 
both for ric--e farmers and prawn producers. 

4. Hydro-Tiller
 

Filipino inventors have successfully developed and marketed a 
floating roLoLiler for tillage of waterlogged rice fields where the mud 
is too deep for the conventional power Liller or carabao. At the 
request of the Liaison Engineer, IRRI carried out a technical and 
economic study which found that this tiller can substartLially reduce 
land preparation costs and Lurnaround times, even in fields having
 
normal soil arid waLer conditions. However, existing designs generally 
have two problems: (i) the tiller's belly leaves a furrow which is 
difficult to level and also reduces the rate of decomposition of
 
stubble, straw and weeds; ittd (ii) tiller operaLors complain thaL 
strenuous efforL is required to control Lhe forward speed and to 
marieuver Lurns. ArrangemenLs were made for IRRI and MAF engineers to 
collaborate wiLt cooperating manufacturers to develop the hydio-Liller 
which reduces both problems by utilizing two pontoons having V-shaped 
bows anid flat bottoms. A current project is the developmenut of a 
mulLi-purpose ("transformer") tiller which serves boLh as a conventional 
tiller as well as a hydro-tiller.
 

These four cases illusti-ate different ways in which MAF and iRRI 
have worked Logether to achieve practical results which most likely 
would ntot hav been attained by either instituLion without the 
collaboraLion of the other. As indicaLed in cases 2, 3 and 4, the 
collaboration o. innovative manufacturers and farmers was an essenLial 
element. 

IV. BRIEF SUMMARY OF RESULTS
 

1. MAF Staff:
 

a) 25 aLLended IRRI training
 
b) 19 cuirently participating in Program
 
c) collaboration with four farming systems projects
 



2. Manufacturers:
 

a) 200+ have joined Program 
b) LocaLed throughout country -- front Aparri to Zamboanga 

(Figure 3) 

c) Requested and received: 

(i) 580 blueprints of MAF-IRRI equipment; (ii) 150
 
short-term loans of MAF-IRRI prototype equipment for
 

testing and copying.
 

d) Received 1,800 technical assistance visits
 

e) Participated in 3 training courses and 4 workshops
 
f) 1985 sales of MAF-IRRI equipment (survey of 70
 

manufacturers):
 

(i) 	350 pumps; (ii) 150 seeders & planters; (iii) 1,600
 
threshers & shellers.
 

This is only the beginning. Sales are increasing rapidly in spite 
of depressed economic condit:ons in the country. Moreover, innovaLions 

by cooperating manufacturers have increased due Lo motivation and 
experience gained through Program. 



IN METRO MANILA 

11OPERATORS
 

~IN ILOILO CiTY 

FIG.3. MAF-IRRI COOPERATING MANUFACTURERS:
 
PHILIPPINES (1986)
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EXAMPLES OF MAF-IRRI EQUIPMENT DESIGNS
 

TAPAK-TAPAK PUMP
 

- Innovation from Bangladesh 
where sales surpass 40,000. 

- Adapted to Philippines for 
small farms in rainfed areas.
 

- Low cost (US$30 to $65). 
- Increases farm employment and 

income during dry season. 

- Easily fabricated by smallushops with common tools and 
Materials.
 

SIPA PlMP 

- Original design from Indochina. 
- Filipino innovations reduce 

price to US$45 - $75 
(excluding enlgine). 

- Sci.:nLifically designed propeller 

lor illgh punmping efficiency. 
- ldcoil for small rice farms 

and fishponds. 
- Far more economical than ce-ntri­

fugal pumps for low-lift 

appl icaLions. 

HYDRO-TILLER 

- ImprovemenL of popular Filipino 

innovation. 

- - Reduces cost and time required 
for tillage of rice fields, 
thereby increasing income, 

cropping intensity arid 

timeliness. 

- Tlirough puddling and 
incorporation of weeds, straw 
and green manure. 

- Suitable for waterlogged areas 
where convenLional tillage 

equipment cannot .oe used. 



TRANSFORMER TILLER
 

- Combines best features of 
conventional and hydro­

tillers. 
- Multipurpose machine at 

small increase in price 
" (10 to 15%). 

- Higher capacity that Z 
conventional tiller; 
more versatile and Lrans­
porLable than hydro-tiller. 

ZERO-TILL PLANTER 

. 

THRESHER/SHELLER 

- Modification of popular 

iRRI-designed thresher to 
serve also as corn sheller. 

- Result of innovative 
collaborationL with 

manufacturers to meel needs 
of governmenL corn program. 

- Increases machine prices by 
only 5 to 10. . 

- Quickly and easily changes 
from thresher to sheller. 

-
I Adaptation of proven high-tech 

design from New Zealnid. 
- Effective for planting 

dry-season crops (beans, corn, 
peanuts, eLc.) in rainfed rice
 
fields.
 

- Places seeds at proper depth 
with good soil & moLtuore 
environmeL. 

- Avoids cosLs and del..ys of 
tillage, thereby increasing 
profits and maximizitig 

utilization of residual 

moisture.
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HAND-OPERATED SHELLER
 

- Based on design developed in 

Zamboanga del Sur. 

- Easily fabricated in small 

shops with local materials and 

tools. 

- Low cost (US$15 to $20). 

- Ideal for small-scale corn 

farmers who cannot afford
 

machine-powered shellers.
 

IMPROVED SUN-DRYING
 

- SubstanLially reduces
 

amount of broken grains 

appearing in milled rice. 

- Easily used WiLh only 

small increase in labor.
 

- ULilizes locally­

available materials and 

tools. 

- Enables tarwers to ootain 

higher prices for paddy. 

Other MAF-IRRI Equipnent Designs:
 

hand tractor; rice seedling transplanLer; direct
LighLweight 


seed and fertilizer applicator; paddy weeder;
seeders; 


cultivating/weeding implemenLs; rootcrop chipping machine; reaper
 

aLta:hment for hand tractor; 
paddy dryer.
 



DT'AILED REPORT 

I. INTRODUCT:ON
 

M'e MAF-IRRI Program was initiated in September 1981 when the JRRI 
Co-i..a.oer r"por Led for work "t the Rreau of PlatnL Iniustry (BPI),
M.{n i ia. after comnpl et ing or ,enLaL ion .L !RRl. Th,* presenl report 
s.l:riial r"eS LheP rogr.am' s progre*ss irom '. epL ember 98 through SepLember 
986.
 

TItDe gen, i objecL ves anrrd conceptl Iramewo k 10 the M4AF- RRI
Ir,.',ram) arte de r bed in SecLion 2. A :naior ohie"t ts to 'stai sh
 

an ini.iLi<.nel sLtrJcturv (,ascribed in SecLions 3 inr"i 4) ,,pabl, of: 
StisL- ning L.Iie Program dfLii L krfl'rht|. ion of LWe prsentL p(.cL . 
Set.ion 5 pre,enLs a desutIpLion of Lhe specifi O.jeL IeS and
 
ai.. iViLS 'if He MAF-IRRT Pr,grdm t, icaLing lthe 0oegf-eprogress 
ah i.v.j Lo daLe. 'he curr(- L st.aLus of the i,is.,gr.rreV'.a. t-d in 
Scl ion 6 lot Lhe purpose of LilenLitying Lhe principa o(bistL,,s ani/or
prohlcis which ire 1 imi Ling jit ogress and must be ovir'ome, Lo the degree 
possibili , tirlnr, a Len-month ,i OcLober i980 - 1i Jl, v 987\, exL luio 
"It Lire Programi f irrided by a gratLt f roui iVSAID/Mani . 'he repot L' s 
annexes p,-ov ide ref eren:e ir'l ,rmat ion, inlId lu , a led 

rerorL on equi pment ilev-iipmentL and xtesio nO.
 

i.ng i prog: e.s 

2. GENERAL ,3,WEC''VES fND PRIORTTIE 

i broad trmsh )o the Vi- L : ,.ei:L V. 1mss Progrrm is to 

'ea. Lhe: pir,,l-a ,liLy ant. oJLpuJL (of smllnaI farms* in Lhe Philippiet s 
thri-ough Lhev at izaLion of al.ropr iaLe argric:ultural ,i..pmetL-, ranging, 
fit.,!iroo,~ 1 q and an imali- in awn i ltrip, men t s t-o srlu eng im -powrer (d 

IL is p)oposei LhaL Lhis ob ect..iv.: ma bet-L -: even iv 111-lalIn 
of an XtLenSiLot, program c ir,, LowardsLed sinai 1 ltiraln sh.ostrin,5',i,5.* 
1i,0 leii in o r near agrt i L.,].rl areas. The prini..i,.m! aniv-iqage of 
smal I, rural shops is LhaL. Leir business requi1 res'; them Lo prov,ide 
eqltipment whitch is h ighly aLLractive Lo f armt±rs with respect to price, 
performnanice:, durabi 1 L alii .n,.rVli:e. Since the repu!"L: . 0o a lc: 

The size of a "sn-al farm" is dii fi-uL to do:ine because 
proiui:L LMith is highly ieped.rlL upon water .uat i jLy .,ii oL-er' 
faCLors. in an eas having irr igatLionm LhitoughoitL Lte year a 2- a. ! arm 
111ev b", abJ(ve Lhe srrbsi s._Lence j-vl , whi le in r iund a-ras tWe 
equi va ent siz"t may )ie 3 LO 5 i.-. 

in this discussioll the term "small shop" denotes one wihLn a low 
level of capital investmenL; Lb" number of employees need not be srtl i. 

http:is.,gr.rr


- 12 ­

shop is communicated rapidly among neighboring farmers, shop owners are
 
very responsive to the desires, suggestions, and complaints of their 
customers. This factor, together with keen competition between shops,
 
promoLtes rapid innovations to improve equipment performance and reduce 
producLion coSLs. Small rural shops now found in the country generally
 
uLilizc labor-ittLensive methods to minimize capital investments, and 
Lhis faciliLaLes the proliferation of competing shops and contributes to 
rural employment. Furthermore, such shops can survive the present 
economWc depre, .ion better than large urban firms because they can 
r:sponti more easily to markeL changes, - e.g., farmers deciding to 
requesL shops to repair their existing equipment raLher than to 
fabricate new (replacement) units. 

Although Lhe Program concentrates primarily on small rural shops, 
assisL,ince is also provided to larger, urban-based manufacLurers in the 
case of equipment or components which require costly or complex 
fabrication techniques, mass production, or other factors beyond the 
capabilities of small shops.
 

The Program's activities are directed towards assisLing shops LO 

be largely self-sufficient wiLh respect to financial backing, marketing, 
and technical innovations relat-ing to new and/or modified equipment 
designs and fabrication methods. The reason for this emphasis is to 
pre-venL the shops from being weakened by over-dependence upon heavily 
subsidized credit, sales generated primarily by government programs, 
arid/or excessive technical assistance. R&D institutions are encouraged 
to cotcentLrate on those Lasks which generally are beyond the 
capabilities of small shops, such as: searching for innovative designs 
developed in other countries, developing and Lesting prototypes based on 
advanced sc.entl fic and/or technological concepts or on high-ri'.k ideas; 
developing special materials or processes, when necessary (e.g., 
hardened sLeel cutter blades). 

From the outset, the Program has been implemented in close 
collaboration with the shop owners and technicians themselves in a 
mariner thaL both encourages and benefits from their ideas derived from 
practical experience and familiarity with local conditions, as well as 
from their pragmatic approach based more on "learning-by-doing" than on 
scientific knowledge or project planning methodologies. A principal 
responsibility of the Program staff is to identify and faciliLate the 
cooperation of institutions which assist Lhe shops in ways Lhat are 
consistent with these oblectives. For example, these may be private or 
public institutions associaLed with developing small-scale indusLry, 
promoting innovations and inventions, providing credit to small farmers,
 
developing agricultural equipment, etc. The form of institutional 
cooperation varies markedly from one Lype of implement to another, 
thereby precluding the possibility of establishing a single
 
inter-institutional structure which could serve for all activities and 
phases of the Program. On the contrary, rigid structures are avoided in
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order Lo encourage the adoption of flexible arrangements tailored to fit
 
the particular characteristics of a given type of equipment.
 

-liLhough agriculLural equipment often relates to the problem of
 
reducing the peak (or seasonal) demands for labor, the Program has not
 
limiLeu its focus solely to labor-saving implements. High priority has
 
been given to equipment which increase cropping intensity (e.g., small
 
punps for irrigation), reduce losses (e.g., dryers), and improve the
 
ei tecLiveness of aigricul L'UrI inputs (e.g., implemenLs for proper 
pLiacemtent of seeds and fertilizer). At present, however, equipment of 
L.is Lype is extremely limitec or still in the R&D stage. Const-quently, 
Ltie Program has identified ati stimulated the development of implements 
which miy :)e suitable for exLutision in subsequent years. This includes 
e iorL ,,iLo increase local production of equipment now being imported, 
th.zreby hopefully reducing prices to farmers, creating employment 
opporLniLies, simplifying maintenance and repair, and improving the 
balance of trade. 

3. ORGANIZATIONAL STRUCTURE
 

A primary purpose of the Program was the establishment of
 
institutional relationships Lnd technical competency which will lead to 
a natlonal capability for developing, manufacturing, and marketing 
agricu .Lural equipment appropidiate for small farms. When the MAF-IRRI 
-) AIb agreemc-nt Lerminatec. in September 1986, Lhe institutional 
strJicLJre shown in Figure 1 hti beern established. 

PRINCIPAL INSTITUTIONS PROGRAM BENEFICIARIES 

F e O n ECHANIZATION o FARMERS 

IEXTENSION
 
AMDP/RNAM PROGRAM T EITIN,
 

MAF-IR 

FigureOrganiationIlSTITcUTeIOS rga
i A-R1 
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Although Figure 1 presents a highly simplified picture of the 
institutional relationships affecting the Program, it helps us to 
describe several of the principal factors. The main component is the 

FARMERS* , who in this case are primarily rice and corn farmers with 

small land holdings (see Section 2). The objective is to enable FARMERS 
to purchase appropriate agricultural equipment 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, on-farm trials, training courses, 
acreditaLion, anid loans. There is a wide variety of EXTENSION & CREDIT 
INSTITUTiONS in the Philippines, including the MAF Regional 
Organizations, Regional Development Projects, National Food Authority, 
National Irrigation Administration, Ministry of Agrarian Reform, Farm 
Systems Development Corporation, Area Marketing Cooperatives, Samahang 

Navon cooperatives, Small Business Advisory Centers, National Cottage 

Industry Development Authority, KKK Livelihood Projects, and banking 

institutions. 

The principal role of the MAF-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 MAF-IRRI Program also has direct contact with
 
MANUFACTURERS through promotional and technical assistance visits,
 

training courses, field days, and feedback sessions to learn from
 

manufacLurers about specific problems or innovations relating to
 
equipment design, fabrication, or performance. It is also essential for
 

the MAF-IRRI PROGRAM to have direct communication with FARMERS regarding
 
their views on deficiencies of existing ecuipment and on priorities for
 
new equipment. 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 MAF-IRRI PROGRAM has depended largely upon its
 

ability to find appropriate designs of equipment which will be
 
acceptable to both FARMERS and MANUFACTURERS. Initially, the MAF-IRRI
 

PROGRAM has relied primarily on selecting (and adapting) appropriate
 

equipment designks from the pool and designs developed by IRRI. However,
 
IRRI and the MAF-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 MAF-IRRI PROGRAM has been to
 

help promote the growth of a national capability for the development of
 
appropriate equipment for small farms. The main groups involved are the
 

The components of Figure 1 are typed in capital letters for 

emphasis. 
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Agricultural Machinery Development Program (AMDP) at the University of 
the Philippines at Los Banos, R&D INSTITUTIONS (agricultural engineering 
departments at universiLt.es such as UPLB, CLSU, VISCA, ISU, and Xavier; 
g:,,,rrmenL agencies such as NAPHIRE, PCARRD, and ARO; and regional 
orga,,i.azions such as SEARCA and RNAM), and the INVENTORS & INNOVATORS, 
who m,-iy be ridependent (e.g., students, farmers, or professional 
iventors) or employees of manufacturing firms or R&D INSTITUTIONS. The 

MAF-iRRI PROGRAM is promoting the efforts of R&D INSTITUTIONS and 
INVENTORS & INNOVATORS through workshops, field days and fairs, and 
contesLS, - a:ld it is also encouraging national and international 
organIzations LO provide fids to Lhese insLitutions for R&D on 
appropriate eqy tpmenr. 

The MAF-iRRY PROGRAM is guided .y an ADVISORY COMMITTEE whose 
mcimbeis are the AssisLant Se(. etary of the Ministry of Agricul Lure, the 
head of the iRRI Agriculturai Engineering DeparLmerit, the director of 
the BuAr,4au of 'lant IndusLry, -he director of the Agr LL.ulLural Machirnery 
Divelopment Program (Cnivers. _y of the Philippines at Los Banos), the 
director of the Agricultur:i, Machinery Testing Center (AMTEC) , and 
represenLatives of .he Centra Bank, the Ministry of Trade and indusLry, 
and the Agri-_'ulutrai Mach inery Manufacturers' aind Distributors' 
AssociaLtion (AMMDA). This ComiitLee meet s quarterly to review progress 
anild plans , rt-commen( corr-k-,Live actions , allri C.n s Ue Lh.,L Lhei r 
iltsLiLiLionis provide necessary collaboration. 

The- Gov.rument of the !hi, lippines has ureated t he AGRICULTURAL 
MECHAN IZATI ON INTERAGENCY C(iMMITTEE (AMlC) whci: woould coordf nale 
studie.s of po1 ,.ies arid plans relaLing to agriculLur.,i, ichiniiry. The 
ADVISORY COMMITTEE will assi ,L In defining co~li.IboriLiVe relaLioiuhips 
berween Lte MAF-IRRI PROGRAM and AM1C. The NL tonal Economic- & 
Development- AULhor-itry (NEDA.: joined Logether wiLi thie Ministry of 
A,riculLure and IRRi- to sponsur a worksh,p on agriculLural mechainizition 
in i983. iiowever, it appears that neither NEDA nor AMIC has yet been 
able Lo mit taLe substaIL :Ve activi ties relat. ,, to small--farm 
c q u I p llu I L. 

4. PERSONNEL AND ?ACILiTIES OF MAF-IRRI PRIOGRAM
 

The central office of Lhe Program is located iln the Agricultural 
Engineeri ng Division of the Bureau of Plant Indus-ry (BRP'i ) of the 
Ministry ot Agriculture anci L'ood (MAF) in Ma.ate, Manila. The two 
co-leaders of the Program are Benito C. Gonzalo, Chief of the BPI 
Agricultural Engineering Division, and Robert i-. SLicknuy, IRRI 
extension engineer. 

The BPI Agricultural rirgiteering Division has a st~a f of 15 
enigineers, of which 10 have r..ular appointments arid 5 are Contracted as 
casual (temporary) employees. Seven of the 1.5 engineers are devoLing at 
least 50% of Lheir time to Lhe Program, for which they ret eived an 

http:universiLt.es
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ihonorarium of P600/month (based on Government-approved PCARRD
 

regulations) if their level oi activity was adequate during the month.
 

The Program also utilizes the part-time services of "Regional 

Pi ojocL Engineers" who are regular employees of the Ministry's 

experiment stations or regional offices located in each of the twelve 

agri'_cuLural regions of the country. These Regional Project Engineers 

i.nve been devoting an average of 25% of their time to the Program, 

Li.,rtti' contributing approximately two man-years of effort per year. 

TDieir participation is essential to the Program because they live in the 

regions and therefore are familiar with the local conditions, practices, 

and dialects -- and can provide frequent assistance Lo local 

manufacturers. They submit monthly reports to the central office and 

wf:re given ant honorarium of P600/month if their level of activiLy was 

ai(iequaLe. 

All of the abovemenLioned engineers who are participating in the 

MAF-IRRI Program have received training at IRRI. This included the 

basic two- or three week course on IRRI agricultural machinery, plus 

individualized on-the-job training at BPI, IRRI and/or field sites on 

specific equipment (e.g., transplanter, hand tractor, reaper, pump and 

threshetisheller) and on specific skills (e.g., drafting).
 

A primary goal was to have more of the equipmetiL development work 

be carried out at the regional level rather than at the c.enLral office 

in Manila. This is consisL-ent with the general decentralization 

movement in the Ministry of Agriculture, and it strengthens the Regional 

Project Engineers' roles in the Program and benefits from their 

proximity to farmers and cooperating manufacturers • Moroover, an 

increasing portion of the work at the regional level is being done 

Lhrough direct collaboration with some of the outstanding cooperating 

manufacturers, thereby benefitting from their practical experid.nce with 

farm equipment and farmer preferences, their ability to innovate, and 

the availability of their shop facilities. This approach is described 

in more detail in the Annexes.
 

The MAF-IRRI Program provides the central offiCe wiLh a Program 

Co-Leader and a secretary/bookkeeper. The program hired three engineers
 

on a temporary basis to carry out specific tasks relating to thL seed
 

and fertilizer applicator, paddy dryer, and tapak-tapak pump. All three
 

had skills that were essential to the Program but unavailable among BPI
 

engineers, and it is unfortunate that BPI could not hire them due to a 

freeze on staff employment.
 

In general, the Regional Project Engineers are able to use
 

vehicles available at their experiment stations or regional offices,
 

with BPI providing funds to some regions for fuel. However, travel was
 

often limited because these funds from BPI were reduced and delayed.
 

Grant funds were used to purchase two pickup trucks for the Program's
 

activities at BPI and IRRI.
 

U 



Progress has been hatmpered by the inadequate facilities and 
jrsonnel of the BPI machine -ihop with regard to fabricating prototype 
,. pi.pmunL. The MAF-IRRI Program has provided Lhe shop with some 
cssnLidl equipment (e.g., sheeL metal bender and roller, oxy-aceLylene 
forch, power hacksaw and hand Lools), and BPI has Laken acLions to
 
improve supervision of shop personnel. A basic problem ±s that the BPI
 
w-.,(s ',or shop technicians are too low (e.g. , P25 to P30 per day) to 
4iLLrac-'t qualified workers. he Advisory CommiLLee has been asked Lo
 
hup resovet Liese problems. 

?-re industrial ExLension SecLion located at IRK: hais provided the 
Progr.4tH wiLh approximaLely two man-years of engineering effor-L during 
Lik. p..;L year plus one se'rLary. The MAF-IRRi staf f agrees that the 
patrLicLpaI uri oL these IRRI eii ',rieers is essential but their role should 
be that of asSisLing BPI exga:ieers raLher than leading them, especially 
with respect to visiLs to t.ooperatLing manufacLurers when Lh, visible 
program should be MAF-IRRI, 110L iRRI. 

5. PROGRAM ACTIVITIES
 

'The rinitial acLiviLie; of Lhe Program may be described in Lerms 

of six sLeps: 

I. Defi Tie PrioriL its 
2. Develop Equ ipment
 
i. "I,'sL t id Evaluate EKu: ipmieYiL 

. romoLf Equipment L, ManufacLurers 

re hti,..al Ass1.sLati:zc- to Miinu fa,-Lurers 

6. MoniL,_r and EvaluaL. 

t'hese sLeps, which are diescribed 'Oelow, are Lhe basic elemenLs of 
Lhe! on -going pIocess of the Program, - with feedback occurring between 
steps as a result of learni:ng gained through implemenLaLion. For 
exampl,-e, experience gained in steps 3 ind 6 provide useful information 
for sharpenling Lhe definition of the Program's priorities :n sLtp I. 

Step i: Define PrioriLies 

One of tit first tasks ut the MAF-IRRI Program was Lo determine: 

- Who are the principal LargeL groups of the Program?
 
- What types of agricultural equipment would be most
 

appropriate for these Larget groups?
 

It was decided LhaL the targt groups should be small farmers (say 1-5 
ha) who grow either rice or corn as primary crops. Rice is the main 
food crop of the Philippines and it was the hi-ghest priority of the 
Ministry of Agriculture during the 1970s. Corn is now a high priority 
because the Government wishes Lo reduce importation of yellow corn 
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needed for animal feed. We ailso chose to consider mungbean, cowpea,
 
and vegetables which are frequently grown by rice and corn farmers as
 

secondary crops. 

''he Program sLaff visited all of the major rice and corn areas of
 

Lhe Philippines. Figure 2 presents a map showing the major
 
rice-producing areas. It is recognized that different areas have
 
different needs with respect to small farm equipment. The more recently
 

st±Llod areas, such as the Cagayan Valley and Mindanao, generally have 
larger farm sizes and lower availability of labor and, therefore, may
 

bi::nefiL from labor-saving equipment (e.g., hand tractors, threshers, and
 
reapers) which would not be appropriate in the densely-populated areas, 
such as Bicol, where farm sizes are small and labor is in greater 
supply. The latter areas would benefit from equipment which increase 
the opportunities for labor through, for example, increased cropping 
intensity (e.g. , manually powered pumps and planters to enable 
dry-season crops). Areas with intense rainfall during harvesL periodb 
would benefit from post-harvest equipment (e.g., threshers and dryers) 
to reduce ctrop losses. We have kept these considerations in mind when 
planning al'ea-specific extension a ctivities, as will. be subsequently 
illustrated. 

Our first task was to study available information provided by past
 
surveys of agriclultural equipment in tLie Philippines, and then to visit 
the main agricultural areas Lo carry ouL informal surveys to provide 
missing details. We then otganized two workshops for the purpose of 
determining the types of small farm equipment which should be considered 
as priorities for the Program. One workshop was held in Central Luzon 
and the other in Mindanao, and the participants included farmer leaders, 
agricultural extension technicians, R&D workers, and outstanding 

manufacLurers. The principal output of these workshops is the list of 
priority equipment shown in Thble 1. Although we consider this list to
 
be imperfec-t and incomplete, it has served as a useful guide it our 
efforts to identify and develop appropriate equipment for the I.ogram, 
as described below.
 

Table 1. Priority Equipment Lor MAF-IRRI Program.
 

RICE FARMS CORN FARMS
 

Reaper Planter-fertilizer
 

Dryer Weeder-cultivator
 

Rotary weeder Sprayer
 

Broadcaster Sheller
 

Transplanter Dryer
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Figure 2. Rice Areas of the Philippines.
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SLep 2. Develop Equipment
 

The Program's effort to develop equipment may be divided into a 

short-Lerm and a long-term effort. The objective of the short-term 

_. fort was to identify promising designs of priority equipment for 

immediaLe use in the Program. The search for designs began at IRRI and 

UPLB, and then extended to other universities and R&D institutions 

within the country, as well as to talk with farmers and manufacturers 

,Io1L ,cxisting innovations, it also included a review ot international 

psiblications on agricultural equipment suitable for small farms. 

The objective of the long-term effort was to establish contacts 

with Philippine institutions which may help provide the Program with new 

equipment designs in the fuLture. This is an instiLuLioi-building 

ad:LiviLy which focuses on str.ngthening the national capability for R&D 

on smali farm equipment. It included conLacts with organizations such 

as PCARRD and ARO which provide funds to government arid private 

institutions for R&D on agricultural equipment. A related activity was 

Lo promote the development of inventors and innovators of small farm 

equipment through national contests, such as the Philippine inveitors 

Fair aind the National Science Fair. 

Table 2 provides a list of the equipment which has been considered 

by the Program during the pas.t three years. (See Annex E for detailed 

report). Notice that equipment designs have come from a variety of 

source,s. i\s indicated, we hixve discontinued work on some designs which 

did not appear to have sufficient promise. 

SLep 3. Test and Evaluate EquipmenL 

We have carried out two types of Lests or evaluaLots: 

1. 	 Intensive on-farrii tests of protoLype equipment to determine 
its durability and technical and economic performance under 
a wide variety of conditions (e.g., soil composition, 

rainfall, crops, etc.). An example is the ilntensixe test of 

the reaper and Lransplanter carried out at the PPC Rice Farm 

in Mindanao. 

2. 	 On-farm demonstrations and tests to obtain farmers' 

evaluations of prototype equipment, including their 

Suggestions regar(iing possible improvements. 

Equipment tests and ,:valuations were carried out in various 

regions during the past threte years, as indicated in Table 2. These 

were time consuming and relaLively costly undertakings, but we consider 

them as essential steps to be taken before making a decision to promote 

(or not to promote) a particular type of equipment. 
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Table 2. Equipment Considered by MAF-IRRI Program* 

Equipment Source of Design Region where evaluated Current Status 

1. Axial-flow thresher IRRI design 2, 5, 8-12 MAF-IRRI continuation 
of IRRI extension 

initiated in 1975 

2. Reaper Chinese design adapted 

by IRRI 

2, 4, 5, 8-12 Extension initiated 

in 1982. 

3. Hand tractor IRRI modification of 

existing designs 

2, 4, 5, 8-12 Extension initiated 

in 1982. 

4. Axial-flow ("Sipa") 

pump 

Thailand and Vietnam 

designs modified by 

IRR: and MAF-IRRI 

1-12 Extension initiated 

in 1982 and modified 

in 1985. 

5. Seed and fertilizer 

applicator 

MAF-IRRI modification of 

existing designs 

2-4, 6-12 Extension initiated 

in 1983. 

6. Transplanter IRRI design with improve-

ments through MAF-IRRI 

feedback 

2-6, 10, 12 Preliminary extension 

initiated in 1984. 

7. Rolling injection 

planter 

IITA design modified by 

IRRI 

2. 4, 6, 11, 12 Discontinued on basis 

of on-farm evaluations. 

8. One-wheel hand 

tractor 

USA-manufactured unit 

purchased by MA-IRRI 

for evaluation 

4 Discounted work on 

basis of evaluation. 

9. Heated floor dryer MAF-IRRI and IRRI design 10 Discounted work on 

basis of evaluation. 

10. Root-crop chipping 

machine 

BPI adaptation of existing 

designs 

4, 8 Extension initiated 

in 1984. 

11. Corn harvesting hook USA design via 5,n Miguel 

R&D Center 

2, 4 Discounted work on 

basis of evaluation. 

12. Low-volume sprayer Sri Lankan design 4 Evaluation shelved 

due to inadequate 

personnel. 

13. Corn sheller USA design modified by 

MAF-IRRI 

4 Discounted work on 

basis of evaluation. 

14. Thresher/sheller MAF-IRRI adaptation of 

IRRI thresher design 

2-4, 10-12 Extension initiated 

in 1984. 

15. Tapak-Tapak Pump Bangladesh design adapted 

by MAF-?FRI 

1, 3, 4, 6 Extension initiated 

in 1984. 

16. Disk plow 

tractor 

for hand Filipino manufacturer 

adaptation 

4, 6, 11, 12 Evaluation in 

progress. 

17. Vertical-bin dryer Modification of 

design 

IRRI 4 Discontinued work on 

basis of evaluation. 

18. Hydro-tiller Modification of Filipino 

manufacturer design 

2-6, 9-12 Extension initiated 

in 1986. 

19. Rice hull furnace Japanese design; unit 

purchased by MAF-IRRI 

for evaluation 

4 Discontinued on 

of tests. 

basis 

20. Corn dryer UPLa design 4 Discontinued 

of tests. 

on basis 

21. Harness for draft 

animals 

Designs from international 

publications 

- Discontinued on basis 

of evaluation. 

22. Manual corn sheller Developed by Philippine-

Australian Project 

in Zamboanga del Sur 

2-12 Promoted by distribution 

of comic-book 

fabrication manual. 

23. Transformer tiller MAF-IRRI adaptation 2-6, 9, 12 ExtenLion initiated 

1986. 

in 

24. Rotary paddy dryer MAF-IRRI design utilizing 

inputs from CLSU 

and UC Davis 

5 Evaluation will be 

completed in January 

1987. 

25. Paddy seeder IRKI design 2-6, 8-12 Extension 
1986. 

initiated in 

26. Paddy weeder IRRI improvement of 

existing Filipino 

designs 

2-6, 8-12 Extension initiated 

1986. 

in 

27. Cono puddler IRRI design 6, 11 Extension initiated 
1986. 

in 

28. Improved sundrying MAF-IRRI development 10 Extension initiated 
1986. 

in 
5. 



Table 2. Equipment Considered by HAF-IRRI Program*
 

Eqipment Source of Design Region where evaluated Current Status
 

I. Axial-flow thresher IRRI design 	 2, 5, 8-12 MAF-IRRI continuation
 
of IRRI extension
 
initiated in 1975
 

2. Reaper 	 Chinese design adapted 2, 4. 5, 8-12 Extension initiated
 
by IRRI 	 in 1982.
 

3. 	 Hand tractor IRRI modification of 2, 4, 5, 8-12 Extension initiated
 
existing designs in 1982.
 

4. Axial-flow ("Sipa") Thailand and Vietnam 1-12 	 Extension initiated
 
pump 	 designs modified by in 1982 and modified
 

IRRI and MAF-IRRI in 1985.
 

5. 	Seed and fertilizer MAF-IRRI modification of 2-4, 6-12 Extension initiated
 
applicator existing designs in 1983.
 

6. 	Transplanter IRRI design with improve- 2-6, 10, 12 Preliminary extension
 
ments through MAF-IRRI initiated in 1984.
 
feedback
 

7. 	Rolling injection IITA design modified by 2, 4, 6, 11, 12 Discontinued on basis
 
planter IRRI 
 of on-farm evaluations.
 

A. One-wheel hand USA-manufactured unit 4 	 Discounted work on 
tractor 	 purchased by MA-IRRI basis of evaluation.
 

tor evaluation
 

9. 	 Heated floor dryer MAF-IRRI and IRRI design 10 Discounted work on
 
basis of evaluation.
 

10. Hiot-crop chipping BPI adaptation oi !xisLing 4, 8 	 Extension initiated 
m.1:v tIl 	 designs in 1984. 

*1.Co~rti harvest tig hook USA design via San Miguel 2, 4 	 Discounted work on 
R&D Center 	 basis of evaluation. 

;2. Liow-volumt sprdyer Sri i.vikan, design 4 	 Evaluation shelved 

due to inadequate
 

personnel.
 

1I. Corn shi:iler USA design modified by 4 	 Discounted work on 
MAF-IRRI 
 basis of evaluation.
 

14. Threshvr/sh!lltr MAF-IRRI adaptation of 2-4, 10-12 Extension initiated 
IgRI thre:sher design 	 in 1984. 

Purj, des ign 6 
by MAF-IRRI in 1984. 

J.ii|. umk-T.iik iangladesh adapted 1, 3. 4, 	 Extension initiated 

i6. Disk plow for h and Filipino manfacturer 4, 6, II, 12 Evalutl.in in
 
Lra.: Ltor adaptat i on progress.
 

;7. V.Lit:til-ill irvt:r Modii tt:at ior of IRRI 4 Discontinued work on 
design basis of evaluation. 

IA. lvdro-tiller Modification of Filipino 2-6, 9-12 Extension initiated
 
maniu ai:Lurer design in 1986.
 

19. BIt,. hull furvaite Japanese dsign; unit 4 	 DiscoLinued on basis 
purchai-i by MAF-IRRI of tests. 
for evaluation 

201. Corn dryetr UPI.B design 4 	 Dilscoitinued on basis 

of testS. 

21. 	 Hltrness for draft Designs from international - Discontinued oii basis
 
animals publicattions of evaluation.
 

22. Mconudl corn sheller Developed by Philippine- 2-12 	 Promoted by distribution 
Austral tin Project of comic-hook 
in Zamhoangl del Sur fabrication manual. 

23. Transformer tiller MAF-IRRI ads: aLion 2-6, 9, 12 Extension initiated in
 

1986.
 

24. Rotary paddy dryer MAF-IRRI design utilizing 5 	 Evaluation will be
 
inputs from CLSU completed in January
 
and UC Davis 1987.
 

25. Paddy seeder IRRI design 	 2-6, 8-12 Extension initiated in
 

1986.
 

26. Paddy weeder IRRI improvement of 2-6, 8-12 Extension initiated in
 
existing Filipino 1986.
 

designs
 

27. Cono puddler IRRI design 	 6, 11 Extension initiated in
 

1986.
 

28. Improved sundryfng MAF-IRRI development 10 	 Extension initiated in
 

1986.
 

http:Evalutl.in
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Step 4. Promote Equipment to Manufacturers
 

A major effort of the Program was to establish close working
 
relationships with a number of manufacturers throughout the country,
 
especially in farming areas (Section 2). This was done by visiting the
 
main agricultural areas and asking leading farmers and agricultural
 
extension technicians to identify the best equipment manufacturers and
 
repair shops in the vicinity. We then visited these manufactuxers to
 
inform them of the Program and to invite them to become "cooperators".
 
A manufacturer becomes a cooperator in the MAF-IRRI Program by signing a
 
Memorandum of Agreement covering two major points. First, the 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 MAF-IRRI designs until they have manufactured a
 
prototype unit which successfully passes an acceptance test by Program
 
engineers; and (b) provide data annually to the Program on the types and
 
numbers of agricultural equipment manufactured by the cooperator during
 
the year.
 

At present, the Program has over 200 cooperators located in the
 
main rice-producing areas of the country. The geographical location of
 
these cooperators is illustrated in Figure 3.
 

The cooperators range in size from small blacksmith and metalcraft
 
shops to large-s,-ale industrj,2a. The data presented in Table 3 indicate
 
that the majority of the cooperators are small with respect to capital
 
assets and number of employees. However, a few of the cooperators are
 
large-scale manufacturers located in or near Metro Manila.
 

Table 3. 	 Profile of MAF-IRRI Cooperating Manufacturers according
 
to Capital Assets and Labor.
 

Ranges 	 Cooperators

(z/) 

CAPITAL ASSETS
 

Cottage Industry Below US$10,000 43 

Small Industry : $10,000 to $100,000 43 

Medium Industry : $100,001 to $400,000 10 

Large Industry : Above $400,000 4 

LABOR (Number of employees)
 

Below 6 29
 

6 to 15 44
 

16 to 50 
 21
 

above 50 
 6
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37 MANUFACTURERS * 

IN METRO MANILA r.A 

Fiq. 3. Geographical location of cooperating manufacturers of the 
MA-IRRI Industrial Extension Program for Small Farm 
Equipment. 
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Figure 4 of the Executive Summary illustrates the types of
 
.,quipment promoted by the Program. New cooperators are allowed to
 
request a set of engineering drawings ("blueprints") for only two types
 
of equipment until they have proven their capability. Table 

summarizes the number of blueprints requested by cooperators during the
 
past three years. It also indicates the number of cooperators who have
 
borrowed a unit 
of prototype equipment from the Program to facilitate
 
fabrication of 
their first unit. Most small shops are not capable of
 
fabricating equipment solely from the blueprints, and they are helped by
 
loaning them a unit to serve as a model.
 

Table 4. 	 Numbers of cooperating manufacturers who requested
 
blueprints and/or borrowed demo units of MAF-IRRI equipment
 
(1982-86).
 

Number who Number who
 
Equipment requested blueprints borrowed unit
 

Thresher (TH6, 7 and 8) 95 	 9
 

Reaper (RE2) 	 130 28
 

Hand Tractor (PT5) 	 136 
 30
 

Axial Flow Pump (PU & Sipa) 50 	 25
 

Transplanter (TR3 and 4) 65 	 11
 

Seed and Fertilizer
 
Applicator (SFA) 45 20
 

Rolling Injection
 
Planter (RIP) 14 9
 

Manual Corn Sheller 15 	 10
 

Hydro-tiller 	 NA 
 3
 

Transformer Tiller NA 	 I
 

Paddy Seeder 	 15 
 5
 

Paddy Weeder 	 10 
 3
 

Puddler 	 5 3
 

Totals 	 580 157
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Step S. Technical Assistance to Manufacturers
 

The Program provided the following types of technical assistance
 

to manufacturers:
 

a. 	 Assist manufacturers to understand the blueprints for the
 
type of MAF-IRRI equipment selected by them.
 

b. 	 Loan prototype units of equipment to small manufacturers who
 

are not capable of fabricating equipment solely from
 
blueprints. In some cases, the most important jigs and
 
fixtures were also loaned.
 

c, Advise manufacturers on where they may purchase materials
 
and parts that either are not available in their vicinity
 
or may be purchased elsewhere at much lower prices.
 

d. 	 Assist manufacturers with the most difficult and/or critical
 
steps of fabrication, assembly, and adjustments. In the
 

case of the reaper and PT5 hand tractor, the Program carried
 
out two training courses for interested nianufacturers. (A
 
total of 56 manufacturers attended at their own expense.)
 

e. 	 Collaborate with manufacturers in pre-tests of the first
 
("prototype") units produced by them, indicating how to
 
operate the equipment properly in the field, as well as
 
correcting fabrication defects and demonstrating critical
 
adjustments and maintenance procedures.
 

f. 	 Conduct detailed tests of the prototype units produced by
 
manufacturers, both in their shops and in the field,
 
indicating any necessary modifications. If the prototype
 
passes this test, the MAF-IRRI Program provides a written
 
approval informing the manufacturer that he may commence
 
commercial production.
 

g. 	 Assist manufacturers with initial sales efforts, including 
field demonstrations to farmer groups, using equipment for 
custom (contract) work, and arranging loans from local 

banks. 

Our technical assistance efforts were most intensive in Regions 2,
 
5, 6, 9, 10, 11, and 12, followed by Regions 1, 3, 4, 7, and 8.
 

The most tangible indicator of the effectiveness of the Program's
 
technical assistance efforts is the number of manufacturers who have
 
successfully fabricated at least one unit of equipment promoted by the
 
Program. As may be seen in Table 5, the reaper and PT5 hand tractor
 
were fabricated successfully by 39 manufacturers. Thirteen other types
 
of equipment were fabricated by a small number of manufacturers. At
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present, the axial flow pump is the 
most popular equipment, while the
 
recently-introduced hydro-tiller, paddy seeder, weeder, and puddler 
are
 
very promising.
 

Table 5. Number of manufacturers who have fabricated at least 
one
 
unit of MAF-IRRI equipment.
 

Equipment Number of Manufacturers
 

Reaper (RE2) 
 39
 

Mand Tiactor (PT5) 39
 

Axial Flow Pump (PU and Sipa) 25
 

Transplanter (TR3 and 4) 
 12
 

Seed and Fertilizer Applicator (SFA) 12
 

Tapak-Tapak Pump 
 9
 

Rolling Injection Planter (RIP) 7
 

Thresher/sheller 
 7
 

Manual Corn Sheller 
 7
 

Chipping Machine 
 3
 

Hydro-tiller 
 3
 

Paddy Seeder 
 3
 

Paddy Weeder 2
 

Puddler 
 2
 

Transformer Tiller 
 I
 

Step 6. Monitor and Evaluate
 

An on-going effort was made to monitor and evaluate the Program's
 
performance with respect to the time-phased implementation plan, thereby
 
identifying problems and deciding upon corrective measures. The most
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tangible measure or indicator of 	the overall performance of the MAF-IRRI
 

of MAF-IRRI equipment manufactured and
Program is the number of units 


sold by cooperating manufacturers. These data are presented in Table 6,
 

reader may observe that the reaper and PT5 hand tractor
where the 


initially achieved reasonable levels of production, but sales dropped
 

off markedly in 1984 due to both technical and economic problems (see
 

reference 8 and 17 listed in Annex A). The data in Table 6 show that
 

other types of MAF-IRRI equipment have achieved only low levels ol
 

of the newness of the equipment and the
production, perhaps because 


depressed economy. Consequently, it is too early to judge these
 

equipment with respect to degree of acceptance by farmers.
 

The most important output of the Program is the impact (positive
 

or negative) of MAF-IRRI equipment on the productivity and income of
 

small farmers and landless farm laborers. Because of the low level of
 

sales of MAF-IRRI equipment, it is too early to carry out a detailed
 

of this nature. However, with IRRI economists, we have
impact study 


undertaken preliminary studies of the reaper, transplanter,
 

hydro-tiller, Tapak-Tapak and Sipa pumps (see references 12, 13, 14, 16,
 

17 and 20 listed in Annex A).
 

6. SUMMARY OF PROBLEMS AND FUTURE PLANS
 

Although specialized training at IRRI and elsewhere has
 

strengthened many of the skills of BPI engineers, the Program continues
 

(a) a person who can conceptualize and
to suffer fr(m the lack of: 


innovate new designs of small-farm equipment; (b) a machine design
 

engineer/draftsman; (c) a person capable of performing economic
 

evaluations; and (d) a project coordinator to assist the BPI co-leader
 

with planning and implementation of Program activities. Unfortunately,
 

a freeze on hiring prevents BPI from adding persons with these skills.
 

We are attempting to train existing BPI engineers to handle these
 

resp#onsibilities.
 

The BPI budget was adequate for the MAF-IRRI Program until 1984
 

when the total BPI budget was markedly reduced. Funds are now
 

in!;ufficient for travel and transportation expenses associated with
 

technical assistance visits, field 
 trials, and demonstrations.
 

Furthermore, vehicles are often unavailable to MAF-IRRI regional
 

engineers. These problems are being considered by the Program's
 

Advisory Committee.
 

The MAF-IRRI Program was evaluated in 1984 by USAID/Maitila, and
 

funding the
the principal recommendation was that AID should continue 


Program for two more years. AID/Washington agreed to continue the grant
 

for one additional year (1 October 1985 - 30 September 1986). At the 

request of MAF, USAID/Manila has provided funds for an additional 10 

October 1986 - 31 July 1987). The proposal for thismonths (1 
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PRODUCTION STATISTICS FOR MAF-IRRI COOPERATING MANUFACTURERS 

PHILIPPINES 1975-1985 

EQUIPMENT 

1975 1976 1977 1978 1979 
Y E A RTOTALS 

1980 1981 1982 1983 1984 1985 

1. Hand Tractor (various designs) 

2. Axial-Flow Thresher (TH7 & 8) 

3. Portable Thresher (TH6) 

4. Batch Dryer (BDI, BD2, and 
variations) 

5. Axial-Flow Pump (PU4) 

6. Transplanter (TRI, 4, and 3) 

7. 1.0 m Reaper (RF-) 

8. Seed and Fertilizer Applicator (SFA) 

9. Tapak-Tapak Pump 

TOTALS 

No. of manufacturers reporting 

2178 

275 

-

33 

-

-

-

-

2486 

14 

2586 

552 

-

93 

-

-

-

-

3231 

19 

-

856 

494 

8271/ 

64 

-

-

. 

-

2241 

17 

795 

689 

1746 

34 

-

-

3264 

20 

1337 

1850 

2290 

47 

1 3I 

-

5537 

21 

978 

1059 

1218 

82 

55 

17.1/ 

-

-

3409 

31 

1107 

1417 

1275 

118 

66 

82 

-

-

4065 

33 

2310 

1689 

1113 

47 

38 

73 

3 7i/ 

5055/ 

-

5357 

55 

2268 

1162 

1129 

26 

86 

31 

363 

67 

-

5132 

75 

1985 

1571 

515 

95 

63 

80 

40 

74 

213A / 

4636 

79 

3844 

1314 

310 

58 

45 

84 

19 

71 

189 

5934 

79 

20244 

12072 

10423 

697 

366 

367 

459 

262 

402 

45292 

-/Portable thresher was released during later part of 1976. 
2 Axial-flow pump was released during 1979. 
3/Transplanter was first released during later part of 1979; modified version released in 1983. 
4/1.0 m reaper was introduced in early 1982. 

- Seed and fertilizer applicator was introduced in 1983; data include existing designs. 
6/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.
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continuation is included in Annex C. USAID/Manila reviewed the Program
 
in September 1986, and the report is presented in Annex D. MAF Deputy
 
Minister Carlos Dominguez was a strong supporter of the Program and had
 
agreed to serve as Chairman of the Program's Advisory Committee. Annex
 
E provides a copy of his letter to USAID Director Frederick Schieck.
 
This letter summarizes the recommendations of the review team and
 
indicates the actions to be taken by MAF. Mr. Dominguez recently
 
resigned as MAF Deputy Minister in order to assume the position of
 
Minister of Natural Resources. This is a great loss to the Program, but
 
it is hoped that the new Deputy Minister will also be an enthusiastic
 
supporter.
 



ANNEXES
 

A. 	List of reports prepared by the MAF-IRRI Program
 

B. 	 Leaflets on Equipment Promoted
 

C. 	 Proposal to USAID/Manila for one-year continuation of
 
the MAF-IRRI Program
 

D. 	ReporL on the Review of the MAF-IRRI Program (September 1986)
 

E. 	Letter from Deputy Minister Carlos Dominguez to USAID
 
Director F. Schieck (Note: a similar letter was sent to
 
IRRI Director General M. S. Swaminathan).
 



ANNEX A
 

LIST OF REPORTS PREPARED BY THE MAF-IRRI PROGRAM
 

1. 	Report on the Workshop on Small Farm Equipment R&D, Maligaya Rice
 
Research and Training Center, Munoz, Nueva Ecija. 
 December 3-4,
 
1981.
 

2. 	Report on the Workshop un Small Farm Equipment for Corn Production
 
and Processing, Regional Health Training Center, Cagayan de Oro
 
City. June 2-3, 1982.
 

3. 	Report on 
the Rolling Injection Planter ("RIP"), The International
 
Rice Research Institute, Los Banos, Laguna. July 16, 1982.
 

4. 
 Comparative Advantages of Axial-Flow Pumps over Centrifugal Pumps
 
for Low-Lift Irrigation, February 1983. (See #12 
for final
 
publication).
 

5. 	"Exploratory Study of Partial Drying of Paddy to Reduce
 
Deterioration of Grain Quality", A. T. 
Belonio and R. E. Stickney,
 
1985.
 

6. 	"IRRI Training for Industrial Extension", C. W. Bockhop, R. E.
 
Stickney, V. R. Reddy, and R. C. Fischer. 
 Paper presented at the
 
American Society of Agricultural Engineers Summer Meeting, Montana
 
State University, Montana, June 26-29, 1983.
 

7. 	"Paddy Drying in Bukidnon, Philippines", R. E. Stickney, B. D.
 
Shukla, and I. Manalili. Published in: Maintaining Good Grain
 
Quality, Southeast Asia Cooperative Post-Harvest R&D Programme,
 
pp.103-119, 1983.
 

8. 	"Introduction of the CAAMS-IRRI Mechanical Reaper in the
 
Philippines", C. P. Fernandez, H. T. Manaligod, and R. E. Stickney.

Paper published by the Philippine Agricultural Engineering Journal,
 
Vol. XV, No. 1, pp. 3-9, 1984. Also presented at the Chinese
 
Academy of Agricultural Mechanization Sciences, Beijing, People's
 
Republic of China, October 1984.
 

9. 	"Extension of Small-Farm Equipment in the Philippines", R. E.
 
Stickney, B. C. Gonzalo, and C. W. Bockhop. 
 Paper presented at the
 
Chinese Academy of Agricultural Mechanization Sciences, Beijing,
 
People's Republic of China, October 1984. 
 Also presented at the
 
Summer Meeting of American Society of Agricultural Engineers,
 
University of Tenesse, Knoxville, June 24-27, 1984.
 

10. "MA-IRRI Industrial Extension Program for Small 
Farm Equipment",
 
B. C. Gonzalo, and C. W. Bockhop. Paper presented at the Chinese
 
Academy of Agricultural Mechanization Sciences, Beijing, People's

Republic of China, October 1984. 
 Also presented at the Summer
 
Meeting of American Society of Agricultural Engineers, University
 
of Tenesse, Knoxville, June 24-27, 1984.
 



11. 	 "MA-IRRI Industrial Extension Program for Small Farm Equipment",
 

B. C. Gonzalo and R. E. Stickney. Journal of Philippine
 

Development Studies. Number Twenty-One, Vol. XII, No. 1, pp.
 

226-235, 1985. Also presented at the Workshop on the Consequences
 
of Small Rice Farm Mechanization Project, Development Academy of
 

the Philippines, December 1-2, 1983. Available in Tagalog version.
 

12. 	 "Comparison of Axial-Flow and Centrifugal Pumps for Low-Lift
 

Irrigation", E. J. Calilung, G. C. Salazar, C. L. Maranan, and
 

R. E. S ckney. Paper published by Agricultural Mechanization in
 

Asia, Africa and Latin America. Vol. 16, No. 4, pp. 35-38, 1985.
 

13. 	 "Comparison of Tillage Equipment for Small Rice Farms", E. J.
 

Calilung and R. E. Stickney. Paper presented at the 1985 Summer
 

Meeting of American Society of Agricultural Engineers, Michigan
 

State University, East Lansing, June 23-26, 1985. Paper No.
 
85-5046. Also submitted for publication in the J,,urnal of
 

Agricultural Mechanization in Asia, Africa and Latin America
 

(Japan).
 

14. 	 "Human-Powered Pump for Low-Lift Irrigation", R. E. Stickney, V. N.
 

Piamonte, Q. de Sagun, and I. Ventura. Paper presented at the
 

Summer Meeting of American Society of Agricultural Engineers,
 

Michigan State University, East Lansing, June 23-26, 1985.
 

15. 	 "MAF-IRRI Thesher/Sheller", Teresita Silva. Philippine
 

Agricultural Engineering Journal Volume XVI, No. 1, pp. 15-18,
 

1985.
 

16. 	 "Rice Seedling Transplanters: Philippines", G. C. Salazar,
 

L. Ebron, H. Icatlo, B. Duff, and R. E. Stickney. Proceedings of
 

the International Conference on Small Farm Equipment for Developing
 
Countries: Past Experiences and Future Priorities, IRRI, pp.
 

213-232, 1986.
 

17. 	 "CAAMS-IRRI Mechanical Reaper: Experiences in the Philippines",
 

R. E. Stickney, G. C. Salazar, H. T. Manaligod, F. S. Juarez,
 

B. Duff, and C. W. Bockhop. Proceedings of the International
 

Conference on Small Farm Equipment for Developing Countries: Past
 

Experiences and Future Priorities, IRRI, pp. 341-358, 1986.
 

18. 	 "The IRRI Industrial Liaison Program", C. W. Bockhop, R. E.
 

Stickney, M. M. Hammond, B. J. Cochran, V. R. Reddy, F. E. Nichols,
 

and S. C. Labro. Proceedings of the International Conference on
 

Small Farm Equipment for Developing Countries: Past Experiences
 

and Future Priorities, IRRI, pp. 479-486, 1986.
 

19. 	 "Sundrying of Paddy: Factors Influencing the Occurrence of Broken
 

Grains in Milled Rice", R. E. Stickney and A. T. Belonio. Paper
 

presented at the Summer meeting of the American Society of
 

Agricultural Engineers, San Luis Obispo, California 1986. Now
 

being revised for submission to the Rice Journal.
 



20. 	 "Low-Lift Propeller Pump for Small Farm and Fishponds in Developing
 
Countries", R. E. Stickney, G. C. Salazar, F. E. Daguro, and H.
 
Icatlo. For submission to the journal: Agricultural Mechanization
 
in Asia, Africa and Latin America (Japan). An abbreviated version
 
has been published in Modern Fish Farming (Philippines), pp. 35-36,
 
1986.
 

21. 	 "Experiences of the MAF-IRRI Collaborative Program on Small Farm
 
Equipment in the Philippines", R. E. Stickney and B. C. Gonzalo.
 
Journal of Japanese Society of Agricultural Machinery.
 
(forthcoming).
 

22. 	 "Design and Development of Rotary Dryer for Partial Drying of
 
Paddy", V. N. Piamont.-, B. C. Gonzalo, A. T. Belonio, and R. E.
 
Stickney. 1986.
 



ANNEX B 

MAF-IRRI INDUSTRIAL EXTENSION PROGRAM FOR SMALL FARM EQUIPMENT 

q .I.." 

MAF-IRRI "SIPA" PUMP 
Ideal for low-lift applications where water needs to be raised only 1 to
 
2 meters, such as irrigation and drainage of rice fields and fishponds.
 

ADVANTAGES
 

LOW COST: About P1000 (US$50) excluding the engine, which is generally
 
borrowed from another farm machine such as a handtractor or thresher.
 

EASY TO OPERATE: Portable; easily installed; self-priming.
 

SIMPLE CONSTRUCTION: Fabricated from locally-available materials using
 
common shop tools, thereby reducing cost and simplifying
 

maintenance and repair.
 

ADAPTABLE: Suitable for irrigation, drainage, or aeration; flexible
 
discharge hose allows water to be directed to desired point;
 
can be adapted for brackish water.
 

HIGH CAPACITY: A 15-cm (6-inch) diameter pump powered by a 7 hp engine
 
has an output of approximately 40 liters per second (145 0 3/hr
 
or 635 gallons/min) for a lift of 1.5 m. This capacity is 2 or
 
3 times higher than that of either a centrifugal pump or an axial­
flow pump using a boat propeller, for the same lift and engine power.
 
The difference is due to the specially designed propeller which
 
provides highest efficiency for low-lift pumping.
 



MAF-IRRI "SIPA" PUMP
 

FPROPELLER 
f.,, FLEXIBLE HOSE­

(MADE FROM IER-

PLASTIC OR 
CANVAS) 

PILLOW BLOCK BEARING 

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
 



AXIAL FLOW PUMP for FISHPOND OPERATIONS 

- TILAPIA - - BANGUS (MILKF[SIt) - - PRAINS ­

- Useful for pumpinL yater for: 

* draining and filling fishpnnds 
* adding water to control salinity, temperature, 

transparency, (turbidity), 
utc. 
* "refreshing" water when stocking density is high 
* aerating pond water to prevent oxygen depletion
 
* harvesting by "pasuba" method in low tidal. range 

fishponds
 
* enabling efficient and effeotive fishpond water 

management
 

The Axial Flow Pump is:
 

Suitable for brackish or frr"sh water 
* Portable 

* Self-Priming 
* More economical than centrifugal pumps for 

low-lift (low head) applications 

(See reverse side for Technical Information) 



TECHNICAL SPECIFICATIONS
 

Axial flow pumps are available in different sizes to meet your particular
 

pumping need. Information on three common sizes are given below:
 

Diameter of Pump Tube
 

Pump Specifications 15 cm 20 cm 25 cm
 

(6 inch) (8 inch) (10 inch)
 

Power:
 
Gasoline or diesel engine (hp) 5 7 10
 

Electric motor (kw) 2 3.5 5
 

Pumping Capacity*
 
Cubic meters per hour 145 250 410
 

Gallons per minute 635 1100 1800
 

Total Lift (vertical distance from From 0 to approx. 3 m (0 to 10 feet)
 

water surface to pump discharge)
 

Weight, without engine (kg) 	 45 55 65
 

Materials 
For fresh water :- - - Common steel - - -

For brackish water : - - Stainless steel - -

Power transmission 	 - Direct coupled or belt drive ­

*NOTES:
 

1. 	The power requirement and pumping capacities given above are for
 

lifting water 1.5 m (5 ft); the capacity increases as the lift
 

decreases.
 

2. 	IRRI performed a test to compare the capacities of axial-flow (15 cm)
 

and centrifugal pumps when powered by the same 5 hp gasoline engine.
 

For a lift of 1.5 m (5 ft), the capacity of the axial flow pump was
 

approximately 3 times greater than that of the centrifugal pump.
 
This means that to putip the same amount of water the centrifugal
 
pump requires 3 times more fuel than the axial flow pump.
 

For 	further information, contact:
 

MA-IRRI INDUSTRIAL EXTENSION PROGRAM FOR SMALL FARM EQUIPMENT
 
Agricultural Engineering Division
 

Bureau of Plant Industry
 
San Andres Street, Malate, Metro Manila
 

Philippines
 



MA-IRRI INDUSTRIAL EXTENSION PROGRAM FOR SMALL FARM EQUIP14ENT
 

MA- IRRI "TAPAK-TAPAK" PUMP
 
Ideal for small-farm irrigation where engine-driven pumps are generally too
 
expensive and bucket-lifting by hand is limited to very small areas because
 
of its high labor requirement.
 

ADVANTAGES
 

EASY TO OPERATE: Uses the body weight and leg muscles; less tiring
 
than conventional pumps which use arm and back muscles.
 

LOW COST: About F500.00 (US $25) for all materials and labor for
 
complete pump, including bamboo framework (but excluding 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 open-pit wells,
 
tube wells, canals, lakes, and rivers; no priming required for
 
depths as great as 5 meters (16 feet).
 

HIGH CAPACITY: Due to the effective use of the body weight and the
 
twin pump cylinders, the capacity is higher than for most low-cost
 
manual pumps. Approximate capacities are:
 

3 liters/second (48 gallons/minute) for a 2 meter lift.
 
2 liter/second (32 gallons/minute) for a 4 meter lift.
 

- /over/ ­



MA- IRRI "TAPAK-TAPAK" PUMP
 

" -...ROPE 

S-- .-- PISTON ROD 

--TWIN CYLINDER HOUSING 
- FORMED BY ROLLING IRON 

SHEET (GA. VP 18) 

- SPOUT 

- STANDARD RUBBERIZED 
PUMP CUP 

1 /FOOT VALVE 
(OPEN POSITION)MADE FROM RUBBER 
SHEET (TIRE TUBE) 

& METAL WEIGHT I 

- FOOT VALVE 
(CLOSED POSITION) 

SPIPE CONNECTED TO 

- -Ij SUCTION TUBE 

DETAILS OF PUMP DESIGN 

Technical information and blueprints may be obtained from:
 

MA-IRRI INDUSTRIAL EXTENSION PROGRAM
 
FOR SMALL FARM EQUIPMENT
 

Agricultural Engineering Division
 
Bureau of Plant Industry
 
San Andres Street, Malate
 

Metro Manila
 
Philippines
 

Telephone: 59-81-14
 

*Note: The Tapak-Tapak Pump is based on a design developed in Bangladesh
 

by the Rangpur Dinajour Rehabilitation Service. 
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RICE 	THRESHER - converts in 15 minutes to - CORN SHELLER 

MAIRRI THRESHER/SHELLER 

The popular axial-flow thresher* has been modified so that the same 

machine may be used both as a corn sheller and as -.rice thresher.
 

ADVANTAGES
 

o 	Economical: - The cost of the thresher/sheller is only about
 

5% higher than the cost of a conventional axial-flow thresher.
 

o Convenient: - Easy to change from threshing to shelling in less
 

than 15 minutes; only five components are modified (see details
 

on reverse side).
 

" Versatile: - Even existing (used) threshers may be modified at
 

low cost. Capable of shelling all sizes and varieties of corn.
 

" High Performance: - Comparable to single-purpose corn shellers: 

Corn: Capacity** ....................... Up to 5 tons per hour
 

Shelling Efficiency ............ over 99%
 

Total Shelling Loss^ ............ less than 0.3%
 

Kernel Breakage**.less than 2.5%
 

Cleaning Efficiency. ............ over 99% purity
 

Rice: Capacity ......................... 20-30 cavans (1-1.5 tons) per hour
 

Separation Recovery .............. 98% (weight basis)
 

*Originally designed by IRRI (Phil. Patent No. 12001; U.S. Patent No. 3776242).
 

**Performance dama of MTEC for modified TH8 thresher with 16 hp gasoline
 

engine or 11 hp diesel engine and built-in grain cleaner (oscillating screen
 

with blower).
 

- /over/­



MA-IRRI THRESHER/SHELLER
 

oil 3 4 

i. ° b''. ,...... ...... 

, ... =o. .. . ,' . '" ., . .v= , * 

ONLY 5 COMPONENTS ARE MODIFIED TO CONVERT THRESHER TO SHELLER:
 

SConcave grill is strengthened by using heavier bars and/or
 

extra lateral reinforcing bars.
 

®Hopper to 
facilitate feeding corn into the machine is installed
 

in place of the horizontal tray used for feeding paddy.
 

1,W2®Baffle is installed in discharge tube to prevent passage of
 

corn cobs and kernels.
 

®Door in side-wall of discharge tube is opened to allow cobs and
 
kernels to pass to oscillating screen.
 

®Oscillating screen for paddy is replaced with 
one having larger
 

holes for corn kernels.
 

Detailed information may be obtained from: 

MA-IRRI INDUSTRIAL EXTENSION PROGRAM 
FOR SMALL FARM EQUIPMENT 

Agricultural Engineering Division
 
Bureau of Plant Industry
 
San Andres Street, Malate
 

Metro Manila 
Philippines
 

Telephone: 59-81-14
 



MAF-IRRI INDUSTRIAL EXTENSION PROGRAM FOR SMALL FARM EQUIPMENT
 

HAND-OPERATED CORN SHELLER 

Ideal for farmers with small landholdings who cannot afford to buy
 
or rent engine-driven corn shellers but find that shelling by hand
 
is too slow and laborious.
 

FEATURES
 

EASY TO OPERATE: Operated by one person who rota-es the shelling
 
cylinder with one hand while pressing the corn ear against
 
the cylinder with the other hand.
 

LOW COST: From P250.00 to P350.00 for all materials and labor.
 

SIMPLE CONSTRUCTION: Easy to fabricate with tools and materials
 
available in rural areas.
 

HIGHLY PORTABLE: Can be carried by one person. (Weight = 15-20 Kg.)
 

CAPACITY: 300-400 Kg. of shelled kernels per day (8 hours),
 
depending upon operator's skill.
 

\4 



HAND-OPERATED CORN SHELLER
 

Shelling cylinder Handle 
(with bent-over nails) Bra 

Platform
 
seat
 

--Footing 

Technical information and plans 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
 

Telephones: 50-08-01; 59-81-14
 

Note: The hand-operated corn sheller was developed by the MAF-PHIL-

AUSTRALIAN Program in Zamboanga del Sur.
 



IRRI TR4 6-Row rice transplanter
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FEATURES 

HIGH 

EASY 

CAPACITY 

TO OPERATE & MAINTAIN 

0.3-0.4 hectare per day, depending 
upon the skill of the operator. 
Machine is operated by single push-pull 
of the handle. Requires few adjusments. 

LOW POWER REQUIREMENT Machine is operated by one person. 

SIMPLE CONSTRUCTION - Can be fabricated by small shops 
using readily available materials. 

HIGHLY PORTABLE Can be carried by oneor two persons. 



" " 120 cm 	 30 7-Wooden frame
1 '- //- Plastic sheet110 10 ,;''1.2 -1.8 cm. 

Handle 7 Seedling Tray --	 - "- soil thickness , 

Path of Picker /V/ \ .'*' b,/./ 

Picker Assembly 7 

S, --- raylndexing a. Modified Dapog 5-10cm. 

Pivot N --- Z 2 \/Mechanism
 
Arm Assembly~- 120 cm. 30
 

5- 10 cm7
100m	 010Wooden Skid.. W ooden.. Ski , --- Seedling 	 1.2-1.8 cm . 

Pusi ra 	 Depth of cut­

b. Modified Wet - bed 

Schematic of IRRI 6-Row Mechanical Rice Transplanter 	 SEEDLING PREPARATIONS suitable 
for IRRI Mechanical Transplanter. 

MACHINE SPECIFICATION 

POWER 1 person 

FIELD CAPACITY-0.3-0.4 ha. per day 

PLANTING DEPTH-- _______3 to 5cm. 

TRAY DISPLACEMENT PER STROKE ADJUSTMENT- -1.0/ 1.3 cm. 

FIELD STANDING WATER DEPTH __1 to 5 cm. 

WEIGHT--- 20 kgs. 

LENGTH------ 85 cm. 

WIDTH------- -125 cm. 

CONSTRUCTION ... . . . ... . . steel and wood 

SEEDLING PREPARATION 

SIZE OF SEEDLING MAT-	 __20 cm. x 50 cm. 

NO. OF SEEDLING MAT PER HECTARE 	 ---- 400- 450 

SIZE OF SEEDBED PER HECTARE- ---	 1. 2m. x 45 m. 

SEED REQUIREMENT PER HECTARE --	 __30-40 kgs. 

For further information write: 	 Agricultural Engineering Oepartmenil

The International Rice Research Institute
 
P.O. Box 933, Manila, Philippines
Cable : RICEFOUND, MANILA 

rS
 



MA-IRRI INDUSTRIAL EXTENSION PROGRAM FOR SMALL FARM EQUIPMENT
 

SEED AND FERTILIZER APPLICATOR (SFA)
 

For planting:
 

CORN 
- SORGHUM 

- MUNGBEAN 

- SOYBEAN 

- UPLAND RICE 

In a single operation, this unit makes a furrow and applies
 

fertilizer, seeds, and a soil covering over the seeds.
 

Features:
 

" Rates of application of fertilizer and seed are easily adjusted
 
by changing the metering rollers
 

" Fertilizer is pi-ced at the desired depth below and to the side
 

of the seeds
 

" Seed spacing is adjusted by changing the metering roller or
 

press wheel
 

" Thickness of soil covering on seeds is easily varied
 

* 	 Saves on fertilizer, seeds, and labor 

• 	Low cost; easy to fabricate with tools and materials available
 
in rural areas
 

-/OVER
 



SEED AND FERTILIZER APPLICATOR (SFA)
 

Melgk i.
Iopper fo'kr 
mec ,sedand,'r; 

Handle ,- ferti 

Drive wheel l be..... 

( / Hitch 

Discharge tubes: seed 
fertilizer Furrow opener 

Technical information and blueprints may be obtained from:
 

MA-IRRI INDUSTRIAL EXTENSION PROGRAM
 
FOR SMALL FARM EQUIPMENT
 

Agricultural Engineering Division
 
Bureau of Plant Industry
 
San Andres Street, Malate
 

Metro Manila
 

Philippines
 

Telephone: 59-81-14
 



IRRI TH8 axial flow thresher
 

FEATURES 
HIGH OUTPUT................Up to one ton per hour when threshing paddy
 

LOW HORSEPOWER REQUIREMENT....... ... . .. ..... . ...,... . 10 hp engine
 
: -. . . • ,; - : , . . ­• - " -_, - - . "-. ; , 


LOW LABOR REQUIREMENT............... . . ... Three to four men to feed, thresh, 
and bag grain 

EASE OF OPERATION .. .. .. .. .. .. .. .. .. ..... Simplicity of design reduces operation 
and maintenance pmoblems 

THRESHING AND WINNOWING COMBINED.......Throw-in threshing combined Wth an r~ir 
and double screen cleaning system 

HIGHLY MOBILE....... ..................... Can be pulled by a power tiller, 
light truck, or animal 



v 

Groin 
Straw 

0 Ar 
Chaff Cover 

, Threshing cylinder 

Feed board 

Straw 
discharge 

Upper oscillatin~g 

Windboord 
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 eid Lo w eronci ating 

1 roindischore o 0 

Schematic of thresher Compact design 

Machine specifications 
POW ER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 hp engine 
WEIGHT (with engine) . . .. . . . .. . . .. . ... . . ... .. ... . . .... ... 4 65 kg 

LENGTH................................................. 190 cm 
WIDTH (with tray folded up) ..................................... 150cm 

HEIGHT ................................................ 178 cm
 
FIELD CAPACITY ............................. 800-1000 kg/hr (rough (ice)
 

GRAIN BREAKAGE ...................................... less than 40%
 

SEPARATION RECOVERY ............................... 980/(weight basis)
 

CYLINDER (open type) ................. Spiketooth, 39.4 cm 0.D x 111 cm length
 
CONSTRUCTION ............................................ All steel
 

COMPONENT SPEEDS
 
Cylinder .................................... 540-600 rpm
 
Fan ........................................... 800 rpm

Oscillating screen (frequency) ........................... 340 cycles/min
 
Oscillating screen (stroke) ............................... 2 cm
 

ADJUSTMENTS ........................ Blower shutter, angle of windboard
 

LABOR REQUIREMENTS ...................................... 3-4 men
 

For further particulars write: International Rice Research Institute, P. 0. Box 933, Manila, Philippines
 
Cable, RICE FOUND, MANILA
 



CAAMS-IRRI 1.Or reaper
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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 and 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 TILLEfl, MINIMUM ............................... 90 cm
 

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

FIELD LOSSES ............................................. 
 Less than 1% 

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

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

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

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

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

FUEL CONSUMPTION ................................. Approximately 1 liter per hr 

For further information write: 	 Agricultural Machinery Development Program 
International Rice Research Institute 
P.O 9ox 933, Manila, Philippines
Cable: RICEFOUND, MANILA 



IRRI Inverted.T Seeder
 
for rice-based crops establishment
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Features 
a. 	 Seed groove opener which creates soil micro-environment bestsuited for seed germination, root penetration and seedling emergence. 

b. 	 Precise seed depth control. 

c. 	 Presswheel(s) to provide seed cover and seed-soil contact as required. 

d. 	 Ability to sow both inthe previously tilled and untilled soils. 

e. 	 Crop residue or trash (left lying or standing after previous harvest) 

handling ability. 

f. 	 An accurate and even seed metering mechanism, utilizing a foam-pad,
 
to sow wide range of seed species without any damage.
 

g. 	 Ability to meter and apply granular fertilizers accurately. 



Seed and fertilizer field calibration rate with 1.15-m circumference
 
drive wheel (to be use as a guide only)
 

Drive sprocket ratio
 
C R 0 P 36T/18T 56T/18T 36T/9T 56T/9T Variety used in test:
 

(2:1) (31:1) (4:1) (6.2 1) g/l000seeds 
No. of seeds per meter of travel
 

Peanut 13 9 7 4 UPL PN-2 : 
 312.6 
Soybean 25 20 15 10 UPL SY-2: 150.5
Mungbean 83 52 42 30 PAGASA 1: 54.0 
Cowpea 40 29 23 12 TVX-1836-19E: 116.2 
Pigeon pea 63 42 33 23 ICPL-8 : 71.6
Corn 22 14 9 6 IPB VAR 1: 264.6 

Grams per meter of travel * 
Wheat 5.9 3.6 2.9 1.8 Trigo-1 20.2 
Sorghum 4.2 3.1 2.1 1.4 SG-5 : 20.0 

4.6 3.0 2.2 1.4 IRAT13 35.4
Rice 4.6 3.0 2.4 1.6 UPLRi-5 : 23,9 

3.7 3.3 2.6 1.7 N22 • 14.9 
Crotolaria 3.9 3.4 2.4 1,6 Jun Zea 38.7 
Sesbania 4.7 2.9 2.3 1.4 S.Rostrata : 18.0 

Fertilizer Application rate, g/m row Type of fertilizer 
2.8 1.7 1.3 0.9 Prilled 

Urea 5.4 3.5 2.7 1.7 Forestry grade 
5.3 4.0 3.2 1.9 Super granule

Complete 5.3 3.4 2.5 1.6 (14-14-14) 
* Averaged over 20-meter travel. T= No. of teeth (metering sprocket/wheel sprocket) 

For further particulars write:
 
Agricultural Engineering Dept., International Rice Research Institute, R. Box 933, Manila, Philippines.

Cable: RICEFOUND, Manila.
 



for Wetland Paddies
 

SAVES SEED & FACILITATES MECHANICAL WEEDING
 

'ransplanti n of paddy is a costly labor intensiveoperation. This louw-,-ost machine wa developed for
seedi ng cif pre-germinated paddy 

row 
on puddled soils. Since

mechanical weedi ng is not pcs:ible in broadcast seeded
fields, farmers must spend much labor tor manual w-eedinq or
must apply costly herbicides. This machine s p*eds inpadd
neat rows which can be c-,'eniently weaded with puSh typc­mechanical weeders. This machine permits uni orri seeding
-airl y icow seed rates c, 1 kiqha thus 

at 
5-100 savings

substantial amount of seeds as compared to traditi onal 
broadcasting method. 
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Features
 
D--frum hopper SAVES SEED - Can save 50 to 70 

Lifting bar F seeds over broadca ../ /?i; s eedi ng. 

CONVENIENT ADJUSTMENT OF SEED 
Mud shield- q' RATES - Can apply 50V 75 and 100 kg/ha seed rati' 

with simple adjustment.
 

SIMPLE DESIGN - Simple for easy
-// fabrication, operation and 

light weight tubing 

nd ' - sheet metai. 

I"landF LOW POWER REQUIREMENT - Th: 
machine is easy to pull.. 
The 8 row seeder require,, 

Moin iatneonly 9 kg of pulling force 
to operate. 

Drive weel LOW - COST - Economic t r 
operate and maintain.,
 

Skid Pays for itself in only
 
Row mrker -one seasons use. 

ROW SPACING - Can be easily
 
manufactured for any rowThe 8-row drum seeder spacing Letween t5 to 2'; 
cm. 

NO OF ROWS - Designs available f.i 
8 & 12 row models. 

Specifications 
NUMBER OF OPERATOR REQUIRED................ I person
 

SEED CAPACITY ............................. 8 kg (2 kg ier hrlhppwr)
 

SEEDING OUTPUT PER DAY...................... About I ha
 

SEEDING LABOR REQUIREMENT.................. 14 man hrs/ha.
 

MACHINE WEIGHT (without seed).............. 11 kg
 

.AGRICULTURAL ENGINEERING DEPARTMENT.
 
THE INTERNATIONAL RICE RESEARCH INSTITUTE
 

P.O. BOX 933 o MANILA o PHILIFPINES 



Push type single row cono-weeder
 
For easy &faster weeding of lowland paddies 

Manual weeding requires an average of 120 manhours to weed one hectare. 
Conventional single-row rotary weeders require 80-90 manhrs to weed ahectare. These
weeders are difficult to push and must be moved back and forth for proper operation. The 
IRRI Cono-Weeder utilizes anovel conceptfor uprooting and burying weeds with conical 
shaped rotors. This weeder creates a horizontal back & forth movement in the top 3 cm 
soil layer, where most of the weeds grow. It can weed satisfactorily in a single pass
without requiring a back and forth movement. Power requirements are low as only asmall 
quantity of soil is worked during weeding. This cono-weeder is about twice as fast to 
operate as conventional rotary weeders. The machine can be easily operated by women 
and children. 



Push type single row cono-weeder 
/ For easy &faster weeding of lowland paddies 

MACHINE DESCRIPTION 

This weeder has two conical shaped rotors, mounted in tandem with opposite 
orientation. Smooth and serrated blades are alternately mounted on the conical rotors to 
uproot and bury weeds. The portion of the blades on the larger end of the cones produce 
greater horizontal soil movement. Opposite orientation of the two rotors provides 
uniform weeding across the full width of the machine. A small skid in front of the rotor 
provides sufficient floatation in soft flooded paddies. 

The pushing force of this machine isabout half that required by conventional rotary 
weeders. The machine can be set for crops planted in 15-22.5 cm row spacings by 
offsetting the two rotors. The handle height can be adjusted to suit different operators. A 
two-row cono-weeder has also been developed which permits 3to 4 times faster weeding 
than conventional single-rotary weeders. Engineering drawings of these weeders are 
available free of cost to Interested manufacturers. 

MACHINE SPECIFICATIONS 

No. of operators required .............................................................. 1 m an
 
Labor required ........................................................... 40-50 manhours/ha
 
Average field capacity ........................................................... 0.18 ha/day
 
Average pushing force ................................................................ 4.4 kg
 
Weight ............................................................................ 3.7 kg
 
Leng th ............................................................................ 165 cm
 
W id th .................................... ......................................... 45 cm
 
Construction ............................................. All steel, tubular frame & sheet rollers
 

* AGRICULTURAL ENGINEERING DEPARTMENT-

THE INTERNATIONAL
 
RICE RESEARCH INSTITUTE
 

P.O. BOX 933 ° MANILA ° PHILIPPINES 



BPI CASSAVA CHIPPING MACHINE
 

Function:
 

For cutting cassava tubers or other root crops into chips to
 
improve drying and storage.
 

Advantages:
 

- high capacity; powered by pedal or engine
 

- adjustable blades for desired chip thickness 

- except for the blades, little maintenance is required
 

- low cost; simple in design and easy to fabricate
 

- saves on time and labor
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Specifications: 

Power requirements ............... a) foot pedal; or 
b) small motor or engine (1-3HP) 

Weight ........................... 70 kgs 

Length ........................... 76 cm 

Width ............................ 76 cm 

Height ........................... 91 cm
 

Power transmission ............... a) bicycle chain and sprocket
 
when powered by pedal;
 

b) V-belt when powered by
 
engine
 

Capacity ......................... a) 300 kg/hr when powered by pedal;
 

b) 1300 kg/hr when powered by engine
 

Technical information and blueprints may be obtained from:
 

MA-IRRI INDUSTRIAL EXTENSION PROGRAM
 
FOR SMALL FARM EQUIPMENT
 

Agricultural Engineering Division
 
Bureau of Plant Industry
 
San Andres Street, Malate
 

Metro Manila
 



ANNEX C 

REVISED
 
(15 September 1986)
 

PROPOSAL
 

for
 

NAF-IRRI PROGRAM FOR SMALL FARM EQUIPMENT
 

Summary
 

A continuation of 
the MAF-IRRI Program for Small Farm Equipment is
 
proposed for 10 
months, 1 October 1986 through 31 July 1987. The
 
objective is 
 to establish MAF's capability for the development and
 
extension of agricultural equipment suitable for: (a) improving the 
income of small farmers, especially those in rainfed and upland areas;

and (b) increasing production of priority 
 crops, such as rice, yellow 
corn, sweet potato, and legumes. The practical ouLput will be local
 
manufacture of low-cost equipment that will increase income and 
employment on small farms (e.g., irrigation pumps and minimum-tiliage
planters which enable crops to be grown during the dry season). 

The unique feature of the present Program is that it effectively
combines the particular strengths of MAF and IRRI, together with direct 
participation by innovative manufacturers and farmers. isTherefore, it 

recommended that the same relationship be maintained for the proposed 
continuation.
 

At 
the request of MAF and NEDA, the continuation will be partially

supported by a grant to IRRI from 
USAID/Manila under the Rainfed
 
Resources Development Project. Described herein are 
the objectives,
 
implementation plans, and budget.
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1. INTRODUCTION
 

In 1981 the Ministry of Agricultural and Food (MAF) and the
 
International Rice Reserch 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
 
TISATD/Washington for the purpose of assisting national institutions in 
four developing countries to strengthen their capabilities for the 
deve] opment and extension of locally-made agricultural equipment 
suitable for small farms. 

The attached briefing paper provides a summary of the MAF-IRRI 
Program's activities and accomplishments. The principal achievements 
are: 

a. A central office for the Program has been established at the 
Bureau of Plant Industry (EPI), where 8 engineers are 
participating on a part-time basis. The Program also has 
part-time participation of MAF engineers located in each of
 
the twelve agricultural regions. (See Annex I.)* These 
engineers have received training at IRRI, BPI, and in the
 
fie]d, 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 200 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. (See map in Annex I.)* 

C. The Program is actively promoting eight types of small-scale
 
agricultural equipment, and it is currently developing four 
other promising types of equipment. (See annexes.)* 
Cooperating manufacturers have responded by requesting over 
550 sets of technical drawings for these equipment, and over 
130 prototype units have been loaned by the Program to 
manufacturers to facilitate fabrication of their first units.
 

d. Collaboration has been established with all 12 MAF Regional 
Offices, which includes research (RIARS), extension, and 
special projects, such as: the Farming Systems, Rainled 
Resources, and Kabsaka projects; and the Philippine-Australian 
Developmernt Projects (Zamboanga del Sur and Northern Samar). 

e. 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 rcgional 
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, as described in Section 3.
 

Annexes I-XVII 
have been omitted because most of this information
 

has been included in Annex B of this final report.
 



- 3 -

The 	MAF-IRRI Program was 
evaluated in 1984 by representatives of
 
ITSAID, MAF, the manufacturing sector, and the Bureau of Small 
and Medium
 
Industries (Ministry 
 of Trade and Industry). The principal

recommendation of the evaluation team was that the Program should be 
continued at least until October 1987 to "enable BPI to gain needed 
addi tional institutional capability and to maintain its recently 
acquired momentum". The purpose 
of the present proposal is to-suggest 
Lhe objectives, institutional collaboration, and budget for the 
cotinuat ion. 

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 small farmers who are among
the principal target groups of government programs, such as: 

a. 	 Farmers whose economic staLus is below average because of 
small landholdings, the lack of irrigation (i.e., areas which 
are 	 totally rainted or have irrigation only during part of the 
year), poor soils and/or water control (e.g., eroded or
 
flooded areas), and/or inadequate infrastrattire (e.g., 
inadequate postharvest facilities).
 

b. 	 Farmers who are potential producers of priority crops, such as 
yellow corn, 
sweet potato, soybeans, and rice.
 

At 
 first, the MAF-IRR] Program promoted existing IRRI-designed
equipment that generally are most appropriate for irrigated rice farms. 
However, during the last three years the Program has begun to direct its 
effort towards rainfed areas and upland crops. The 'rapak-tapak pump, 
Sipa pump, sweet polaLo chipping machine, thresher/sheller, and seed and 
fertilizer applicator are concrete examples of 
this effort.
 

The specific objectives for the proposed continuation of the 
Program are: 

a. 	 Develop and promote equipment suitable for small farmers 
lacking irrigation during part or 
all 	of the year. Examples:
 
(1) :ow-cost pumps (Annex ITI and IV); (2) minimum tillage 
and planting devices to conserve residual moisture and/or 
reduce the time and risk of crop establishment (Annex V); 
(3) 	manually-operated rice seedling transplanter 
to speed up

the 	establishment of a second rice crop in a rainfed cropping 
pattern (Annex VI); (4) manually-operated row seeder (Annex

VII) to replace direct seeding by broadcasting, - a practice 
which pushes farmers to use herbicides, whereas the row seeder
 
enables them to use the manually-operated push weeder 
(Annex VIII). 
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b. 	 Develop and promote low-cost postharvest equipment (e.g., 
dryers, chipping machines, threshers and shellers; (Annexes 
IX, X and XI) that will reduce losses due to deterioration and 
wil increase the prices received by farmers for their 
products. Proposed new priorities for 1986-87: improved 
sundrying practices (Annex XT); the TRRI warehoase-type dryer; 
and 	the MAF-IRRI rotary dryer (Annex XII).
 

C. Develop and promote equipment that will help farmers to 
increase the production of priority crops such as rice, yellow
 
corn, sweet potato, and Foybean. Examples: (1) seed and 
fertilizer applicator which economizes on fertilizer by proper
 
placement. (Annex XITI); (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 equipmenit (as described
 
above). 

d. 	 Strengthen collaborative work with the ARO and , TARS 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; 
University of Eastern Samar on training. 

e. Strengthen manufacturers of agricultural equipment suitable 
for small farms. This involves continuation of training, 
technical assistLance, and prototype test ,. 

3. 	 PROPOSED MAF-IRRI COLLABORATION
 

The 	 experience of the past five years indicaLes 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 MAF and 
IRRI arc complementary, and both are essential to the Program's success. 
For 	example, through its direct contact with 
farmers in all regions of 
the country, MAF 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 and, when 
necessary, make adaptations to varying local conditions. On the other 
hand, IRRI is capable of R&D on equipment requlring advanced scientific 
and technological knowledge and facilities, including inputs from
 
economists, tarming systems specialists, irrigation engineers, soil and 
plant scientists, and other disciplines available at IRRI.
 

The 	 principal responsibility of the IRRI I.iaison 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 smnall farmers. This collaborative relationship may be illustrated
 
by the following cases:
 

1. Tapak-tapak pump 
 (Annex IV). The Liaison Engineer and
 
the BPI Engineering Chief organized a workshop in Nueva Ecija for
 
the purpose of bringing together farmers, manufacturers, and 
technicians to determine priorities for equipment R&D. They 
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 appopriate designs. The most
 
promising design was the 
 twin treadle ("Tapak-tapak") pump 
developed by the Rangpur Dinajpur Rehabilitation Service (RDRS) in 
North Bangladesh. During his home leave trip the Liaison Engineer 
visited the pump project in Bangladesh and arranged 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 ieedmod i by these 
engineers, and it is now being promoted with good acceptance by 
farmers in parts of Relion I. It is particularly appropriate itn 
rainfed areas where farmers grow vegetables during the dry season 
after harvesting the wet.--season rice crop. 

2. Thresher/sheller (Annex TX). Government officials 
informed us that the national program for increa; ing production of 
yellow corn was being hindered by insufficient availability of 
corn she] lers. Consequently, the Liaison Engineer sugge,;ted 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 is popular in many areas of the Philippines 
where it is fabricated 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 threshe-s. The resulting modification is 
outstanding due to its low cost (about P1000 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 five have established commercial 
productiotn of the thresher/sheller. 

3. Sipa pump (Annex III). For low-lift irrigation, the
 
IRRI-designed axial-flow propeller pump is morefar economical 
than centrifugal pumps which are more commonly used in the
 
Philippines. MAF-IRRI engineers found that farmers did not accept
 
the axial-flow pump, primarily because of its high initial price.
 
The Liaison Engineer urged the MAF-IRRI staff to search for ways 
to reduce the price, and the major break-through was in
 
discovering how innovative farmers and manufacturers in (amarines 
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Sur have substituted low-cost local materials for several metal
 

parts of the axial-flow pump. By combining these indigenous 

innovations with IRRI's high-efficiency propeller based on modern
 

technology, we developed the Sipa pump which is about 1/3 the 

price of the original axial-flow pump. Initial sales are very
 

strong, both for rice farmers and prawn producers. 

4. Hlydro-Tiller (Annex XV). Filipino inventors have 

sucessfully developed arid marketed a floating rototiller for 

tillage of waterlogged rice fields where the mud is too deep for 

the convntional power Ltil1er or carabao. At the reqest of the 

Liaison Engineer, IRRI carried out a technical and economic study 

whicih I ound that this tiller can substantially reduce land 

preparation costs and turnaround times, even in fields having 

riormal soil and waLer conditions. However, existing designs 

generally have two problems: (a) the tiller's belly leaves a
 

I urrow which . s diffic.nlt to level and also reduces the rate of 

decomposition of stubble, straw and weeds; and (h) tiller 

operaLor:; complain that strenuous effort is required to control 

the forward speed and to maneuver turns. Arrangements were made 

for -IRRI and MAF engineers to col laborate with cooperating 

manufactuirers to develop the hydro-till er which reduces both 

problems by uti lizing two pontoons having V-shaped bows and flat 

bottoms. A current project is the development of a multi-purpose 

("transformer") tiller which serves both as a conventional tiller 

as well as a hydro-tiller.
 

These lour cases iliustrate di lferent ways in whi ch 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. As indicated in cases 2, 3 and 4, the 

collaboration ot innovative manufacturers and farmers is also an 

essential element. 

The Philippines is fortunate to have the unique opporLunity for 

MAF and IRRI to collaborate in the development and extension of small 

farm equipment, and it is proposed that the current relationship be 

continued in order to provide small farmers with additional equipment, 

such as the types Indicat.ed in Section 2. 

4. PROPOSED IMPLEMENTATION AND FUNDING
 

Since 1981, the MAF-TRRI Program has been supporLed in part by the 

funds of a grant to IRRI from USAID/Washington. These funds have not 

only supported the IRRI Liaison Engineer and his st.alf (secretary arid 

driver) at BPI, but have also been used for purchases and operating 

expenses that cannot be covered by BP either because of the lack of 

funds (especially near the year's end) or because MAF regulations do not
 

allow funds to be used for certain purposes (e.g., new equipment, 

additional personnel, incentives) or cannot be obtained on short notice 

http:Indicat.ed
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(e.g., travel advances and materials purchases). 
 An innovative
"learning- by-doing" development project like the MAF-IRRI Program couldnot function effectively without a flexible budget which can respond
immediately to sudden needs, such as materials or parts to repair or
modify prototype equipment, or urgent requests from regional offices 
for
equipment demonstrations 
or technical assi stance. In order to sustainthe Program after the proposed 10-month extension to 31 July 1987, BPI
.1 need to increase both the amount arid the flexibility of the budget

provided to the Program.
 

Since the present arrangement has proven to be effectiv, it isproposed that USAI/Manila provide approximately the same level of,i.Upport as a grant to IRRI for the MAF-IRRI Program (see Proposed
Budget). 
 These funds would be managed in the 
same manner as at present,
which is consistent with IISAID regulations, but with joint approval ofexpenditures by both the IRRI Liaison Engineer and the BPI Engineering
Chief . A detailed accounting of expenditures would be provided to theAdvisory Committee (described below) aud USAID on a quarterly basis, andany changes from the proposed budget would be submitted in advance for 
approval.
 

BPI will continue to provide partial 
support to the Progam
its regular budget. The 
from
 

current level of this 
support is estimated to
be P300,000 which corresponds to approximately 25% ol the total annualbudget of BPI's Agricultural Engineering 
Division. This includes past
transfers 
 of BPT 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, theproposed budget includes 
an appropriate amount 
for this purpose. By the
end of the proposed continuation project, BPI's regular budget should be 
increased to 
-over these expenses.
 

The Program's progress is currently hindered by the lack of a BP,engineer capable of coordinating the diverse activities 
(e.g., equipment

development and promotion, training, tec(hnical assistance tomanufacturers, activities of regional engineers) inder the direction ofthe BPI Engineering Chief with the assistance of the IRRT 1iai :sonEngineer. 
 The latter two persons have had butto assume these dutiesthe situation needs to be improved because the BPI Frgimneering Chiefcannot devote full-time to the Program and the IRRI Liaison Engineer
should not coordinate the daily activities of BPI and MAF employees.The coordinator should be an experienced BPI/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 calibre
 are scarce, a potential candidate has been 
tentatively identified. 
 The
 person should be appointed and trained during the continuation period so
 as to have a capable coordinator available 
to sustain the Program after
 
the proposed project is 
completed.
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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. One of IRRI's outstanding Filipino engineers has been 

assigned to the Program on a full-time basis with salary provided by 

IRRI's core budget. His continued participation is essential to 

sustaining effective MAF-IRRI collaboration. 

It is proposed that the program be guided by an Advisory Committee 

having the following members: MAF Deputy Minister, MTI Deputy Minister, 

Director of the Bureau of Plant Indstry, Head of IRRI Agricultural 
Engineering, Director of the Agricultural Mechanization Development 
Program (AMDP), Director of the Agricultural Machinery Testing Center 
(AMTEC), President of the Agricultural Machinery Manufacturers and
 

Distributors Association (AMMDA), and a representative from the Central 
Bank (section on agricultural credit).
 

A workplan/timetable of the proposed activities is included, and 
i.t will be the basis for monitoring the Program's progress. 

PROPOSED BUDGET 

(1 October 1986 - 31 July 1987) 

1. Salaries and Wages 	 $ 63,000 

Liaison engineer, secretary/bookkeeper,
 

driver/field aide, plus short-term engineers,
 

draftsmen, shop and field laborers as needed
 
for particular activitics at BPI, IRRI, and/or
 
in the regions
 

2. Overhead 	 9S300
 

3. 	 Fringe Benefits & Allowances (for 

liaison engineer and support staff) 56t600 

4. Travel and Transportation 	 65,200
 

a. LocaL Travel
 

- Travel & operational expenses
 

for regional engineers: 
$100/mo. x 10 mo. x 12 regions 12,000
 

- Local travel for MAF-IRRI staff
 

(IRRI and BPI) 20,9011
 

- Maintenance ot motor vehicle 	 2,700
 

b. International Travel 	 29,600
 

- Trips by Program staff to
 
search for new equipment;
 

terminal travel of liaison 

engineer and family
 

5. Equipment, Materials & Supplies 	 25,900 

6. Training and Workshops 	 8,000 

TOTAL $228,000
 



MAF-IRRI Industrial Extension Program for Small Farm Equipment
 

WORKPLAN: 1 October 1986 - 31 July 1987 

C1 V1 T- 5 1986 
/V U 2-1 _q 

/98 
14 3­

1. TRAINING: 

(a) Three-week ag. engineering training 
course at IRRI for four MAF-IRRI 
engineers. 

(b) On-the-job training (appox. 3 months) 
for four MAF-IRRI engineers. 

(c) Practical training of BPI shop 
technician at IRRI (approx. 1 month). 

(d) Short courses for cooperating 
manufacturers on new equipment and 
fabrication techniques. 

- - -

(e) Short courses for MAF Farming 
Systems technicians. 

-

2. ANNUAL MEETINGS .F COOPERATING 
MANUFACTURERS: 

(a) Plan and prepare for meetings in 
three convenient locations 
(e.g., Luzon, Visayas, and 

Mindanao). 

(b) Carry out meetings. 

(c) Summarize feedback expressed 
by manufacturers during meetings; 
plan and carry out appropriate 
responses. 

3. ASSESSMENTS/EVALUATIONS/MONITORING: 

(a) Annual survey of cooperating 
manufacturers (production and 
sales data, problems, requests, 
etc.). 

(b) Economic and technical evaluations 

of now equipment (with IRRI 
economists). 

(c) Detailed evaluation of program 
by MAF, MTI, USAID, industry, etc. 

(Continued) 
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4. PREPARATION OF QUARTERLY 
hEPORTS AND WORKPLANS. 

PROGRESS 

5. MEETINGS OF ADVISORY COMMITTEE TO 
REVIEW PROGRESS AND PLANS. 

6. COLLABORATION WITH POLICY AND R&D 
ORGANIZATIONS. 

(a) Ongoing contact with PICAM and 
PCARRD on policy studies, 

(b) Collaborative efforts with 
AMDP/UPLB, AMTEC, UEP, CLSU, VISCA, 
etc. on specific equipment. 

7. PROMOTION OF PRIORITY EQUIPMENT 

(a) Thresher and thresher/sheller 
(emphasis on Regions 2, 9, 10, 
11, and 12). 

(b) Tapak-tapak pump (emphasis on 
Regions 1, 3, 4, and 6). 

(c) Sipa Pump (all regions, 
depending on requests from MAF 
reqional offices). 

(d) Transplanter (limited extension 
effort, primarily Regions 2, 5, 
and 12). 

(e) Manually-operated corn sheller 
(preliminary promotion in 
Regions 2, 4, 5, 6, 7, 8, 10, 
11, and 12). 

(f) Chipping machine (all regions, 
depending on requests from MAF 
regional offices). 

8. DEVELOPMENT AND EVALUATION OF NEW 
EQUIPMENT 

(a) Rotary dryer; continue test 
and modification of experimental 
unit in Bicol during wet season. 

(b) Hydro tiller; continue field 
trials and pilot production by 
cooperating manufacturers. 

(Continued) 
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(c) Transformer tiller 

- testing and modification 
- formulation and implementation
 

of extension effort, if test
 
results are satisfactory.
 

(d) Inverted-T,seeder
 

- collaborate with IRRI in
 
demonstrations to determine
 
farmer interests (initial

emphasis on Regions 5, 6,
 
and 7).
 

- collaborate with Farming
 
Systems programs on field trials
 
of planting upland crops in
 
rice fields during dry season.
 

- evaluation of field trial
 
results and formulation of
 
extension plans.
 

(e) Manually-operated seeders and
 
weeders
 

- collaaorate with IRRI in
 
demonstrations to determine
 
farmer interests (regions to
 
be determined)
 

- formulation of extension
 
efforts based on results of
 
demonstrations and trials.
 

(f) Improved tapak-tap~k pump
 

- testing and R&D of alternative
 
designs
 

- demonstrations of best designs 
to determine farmer acceptance 
(initially in Regions 1, 2, 
and 6).
 

(g) Paddy dryers
 

- formulation and implementation
 
of extension effort to
 
promote improved sundrying
 
practices.
 

- collaborate with IRRI in
 
determining which types of
 
warehouse dryers should be
 
promoted in the Philippines.
 

- pilot promotion of warehouse
 
dryers in selected areas.
 

- 3 6 7
 



ANNEX D
 

MAF-IRRI Program for Small Farm Equipment
 

REPORT OF REVIEW TEAM
 
(September 24-30, 1986)
 

EXECUTTVE SUMMARY 

I. INTRODUCTION: 

The development of improved farm equipment is recoqnized as an essential 
element in lifting aQricultural producers from Practices that tie them to 
subsistence lNvel farming. y introducina hptter agricu 1tural methods, 
machines and techniques to farmers and by developino farmer acceptance of 
these new methodoloqies, productivitv can be increased and farmer income 
raised. Such development can help brinn production costs down to 
world-competitive levels therehfo strengtheninn demand for agricultural outout 
and, at the same time, strengthening industry in the rural sector. The 
MAF-IRRI Program for Small Farm Equipment has shown that it has the capacity 
to assist in this important effort. 

The review of the MAF-IRRI Program was limited in its scope and timing so
 
that an in-deoth assessment of all factors was not nossihle. Consequently,
 
the review team's findings on the Program's effort are hased on limited field 
surveys (25 farmers and 1? manufacturers in Luzon, Iloilo, and the Ricol 
region). However, the di;persed neographic coveraqe and the "tvicality" nf 
those visited suggest that the conclusions are reasonable, but variations in
 
emphasis in some regions should he considered.
 

It was apparent from the interviews conducted that the hasic weaknesses of
 
the Program are: 

1
(1) A lack of entrepreneurship or marketing and sa ps ability on the 
part of many manufacturer cooperants and insufficient ooerational funding 
and personnel within the Program itself to provide adpquate alternate 
marketing support. 

(2) Insufficient emohasis on applying sound enqineerinq techniques.
 
Materials were not r,=adily availahle and production facilities were
 
rudimentary. Although an aim of the Program is to replicate provincial
 
manufacturing facilities, the team felt that more modern equipment,
 
access to newer materials and availability of sufficient funds would
 
speed up the development process. Even simple requirements, e.o., nuts
 
and bolts, resulted in long delays.
 

(3) The program suffers in some cases from a cultural dichotomy -- the 
desire or need to imrrove farm productivity weinhed against the need to 
provide employment oF the vast labor force in the rural sector. 



(4) In general, the very low purchasing ability of farmers has resulteA
 
in:
 

(a) A need to produce machines of the simplest design. PAF-IPRI
 
equipment was frequently modified by cooperants; in many cases the
 
equipment was designed down to accommodate a need for an affordable price

rather than to maximize longevity and efficiency.
 

(h) Problems with capturing returns to investment in labor. Once
 
worker. learn how to build a 
machine, they often set up in competition

with their former employers and undercut orices by considerinq only

immediate production costs rather than the needs of lonq-term sustenance 
of their business. Also, once farm laborers learn new operating
techniques of machines (e.g., transplanters), they often transfer to 
other farms with their enhanced skills. 

(5) Finally, the Program faces the widespread problem of insufficient
 
credit facilities in the rural 
sector both for the expansion of manufacturina
 
facilities and for the sale of farm inputs, in this case farm equipment.
 

The MAF-IRRI Program to date has been focused on equipment development,

modification and refinement towards the most cost-effective and workable
 
designs. The review team believesthat, in addition to its present focus on
 
the development and extension of existing and new products, the Program needs 
to expand or strengthen its scope to upgrade activities relatinn to

promotional aspects of farm mechanization, including strategies that introduce 
marketing and financial techniques. 

In addition to oroblems relating to technical aspects of the overall 
program, there are two institutional areas that are of particular concern. 
MAF-IRRI financial resources have been supplemented by, and to a large extent 
dependent upon, outside Flows from I.J. .A.I.O. which are 
scheduled to terminate
 
in July, 1987. 
 The Rureau of Plant Industry (BPI1 is the central coordinator
 
for the program and draws on the technical exnertise of IRPI for machine
 
development and traininq programs. RP uses the extension arm of the MAF 
Regional Divisions to provide the outreach link to the rural sector for both
 
farmers and manufacturers. Financial support and the organizational structure
 
of the program are central concerns that could only he minimally addressed
 
during review team discussions; however, it should he noted that the
 
resolution of the two concerns of budget and orranizatonal framework is of
 
critical importance to the sustainahility of the program.
 

"1>
 



IH. RECOMMENDATI ONS:
 

The followinq recommendations represent the most pressina needs
 
identified by the review team. Additional areas of concern are contained in
 
the full report.
 

A. Continuiation of the Program: 
 The review team is of the opinion that
 
the Proqram isworthwhile hecause it assists two critical economic units in
 
the Philippine economy - small 
farmers and rural machine shon oporators.

There are larqe numhers of hoth qroups and their potential contrihution to the
 
economy is nreat. Ise of appropriate small scaln anricultural enoiment can 
improve productivity, viplds, efficiency and farm incomes, raisinq farmers
 
into a higher level of economic viahility. Accordingly, the team recommends
 
that the MAF continue this Program hevoni the Planned II.S.A.T.n. phase-otit in
 
July, 187. This will mean that altPrnative funding soirces will need to be
 
developed within the MAinistry's hudqet or possihily solicited from another 
donor agency.
 

9. Rudnet Sunport: Given the planned phase out )F U.S.A.T.n,. financial 
suipport in lulv, IO 7, the reqular hu.dget of the MAF will he the primary 
source of Proqram funds. The nrecise levral of the hudr o.t must ho the orimarv 
concern of a study aro D which should be organized h/ the MAI- f-nm amonq its
units and collaborating atencins. Such study should he iindertakon sor,,#,:j, in 
order that the budget and plans be in('ludpd in the CY i108 hiidget of the VA7. 
Financial resources must 'e secured for the following components: 

1. Adequate professional staff, including enoineers and other

required specialists, for both the pro.iect management staff in Manila and for 
field opprations in the Pegional ,ivisions. 

?. vjFicient ooeratinq expenses to ensure an efficien- level of 
Droqram service,) that include travel of nroqram personnel and production,

transportation and availahilitv of prototvne Pqupment.
 

C. Increased Emphasis on .xtension/Promotion. To date, the nrogram has
 
successfully developed a ranne of small farm implements and machinery. The 
team believes that the Proqram will he improved if increased effort is placed 
on developinq more rapid and PFfective acceptance of the equ4Dment already
available while continuing to test and improve on a more limited scale those
 
as yet unrefined units that offer Promise to critical underrepresented areas 
of the economy, e.g., upland/rainfed areas. 

n. Orqanization: With the pending MAF reoraaniza-ion, the team is not
 
in a position to identify which qroun/anencv will he responsihle for tho 
continuation of the Program. The ,urea:i of Plant Tndustrv (RPfl will he 
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shifting to a staff function and may no longer be in a position to serve the 

operational role called for as a project manaqement unit. The MAF mist 
ultimately decide on where program coordination will be housed. 

For the technical role, the development of machines and equipment, 
however, the review team recommends that the R&D component and its liaison 
with IRRI be handled by the Aqricultural Mlachinery .evelopment Pogram (AMnP) 
with testing assistance from the Agricultural Machinery Testing and Evaluation 
Center (AMTEC). Two separate memoranda of agreement should he 1rawn tit 
between MAF and IIPLB (AMnP) and hetween MAF and IRRI. nenerallv these 
agreements will reflect: 

1. lasic R&n shall he undertaken by AMnP and IRRI, includinq the
 
design and production of prototypes and initial testinn.
 

?. These R&Fl insitutions shall issian at least one full time 

engineer to collaborate with the Program. 

3. MAF, through its appropriate central coordinating anency, shall: 

- provide the feedback loop in order to orient basic 
R&n;
 

- coordinate with MAF Regional nivisions on field 
testing and extension of equipment;
 

- act as liaison between the R&n institutions, MAF 
Pegions, manufacturers and consumers.
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MAF-IRRI Program on Small Farm Ecuipment
 

SUMMARY OF FINDINGS RY REVIEW TFAM
 
(September 94-3n, 1985
 

1. Background:
 

The general objective of the P1AF-IRPI Program for Small Farm Equipment is 
to increase the productivity and proFitahilitv of small farms hy introducing 
low-cost aqricultural equinmenT., such as hand tools, animal-drawn implements, 
and small engine-oowered machines, for operations ranging from land 
preparation to nost-harvest processing and storage. The specific objective of 
the Proqram is to promote the development, mantifacture and utilization of 
agricultural equipment appropriate for production of basic food crops nn small 
farms. 

The Proqram qives special attention to utilizing the resources of small 
metalcraft shoos located in rural areas hecause these shoos generallv have a 
number of advantaqes: low costs of production and marketinq; roeadilv 
available parts and service; innov.tions suitable to the particular local 
conditions; and employment qeneration througIh the use of labor-intensivp 
production methods. 

To date, the Program has successfully developed a range of small farm
 
implements and machinery: 

- Sipa Pump
 
- Tapak-Tapak Pump
 
- Inverted-T Seeder
 
- Rice Transplanter
 
- Drum Seeder 
- Cono Weeder
 
- Thresher/Sheller
 
- Hand-Operated Corn Sheller
 
- Rotary Dryer
 
- Seed and Fertilizer Applicator
 
- Hvdro-Tiller
 
- Transformer Tillpr 

Many of these have hpen well acceptod hy those farmers who have used them. An 
important achievement of the Program has been the development of svnerqistic
 
efforts which combine:
 

- the hiqh-level science and technoloqy of IRDI; 
- the regional R&F and oxtension capabilities of the MAF 

throuch the assionment of MAF enqineers to the twelve 
regions; 

- the practical know-how and innovations of excentional 
manufacturers and farmers: 

- the cooperar.ion in the field with officers of the qmall 

Business Advisory Center of the Ministry of Trade and Industry,
 
the Agnricultural Machinery Development Program, the NJTA and
 
the NFA.
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There are 300 collaborators who have joined the Program from all the
 
regions. Over the last five years, a total of 5.0 blueprints of MAF-IRRI
 
equipment were requested by manufacturers, 130 prototypes were tested and
 
copied, and 1,800 technical assistance visits were made.
 

From the survey of 70 manufacturers conducted in IQ995, product sales for
 
the year were:
 

- 350 pumps
 
- 150 seeders and planters
 
- 1,600 threshers and shellers.
 

It is the opinion of the review team that the Proqram is wothwhile and
 
strongly recommends that it he continued.
 

IT. Future Strategy Considerations:
 

A. Categorization of Program Fquipment:
 

The primary aoal of this, as with other programs heing developed by 
the MAP, is to improve productivity, yields, farming efficiency and, 
consequently, farmer incomes. The Program to date has mainly bon limited to 
machine development, modification and refinement toward the nnst 
cost-effective and workable designs. In this regard, the machins reviewed hv 
the team can be divided into three categories: 

1. Those that improve productivity without detracting from employment 
opportunities:-
Sipa, Axial-Flow Pump
 
Tapak-Tapak Pump
 
Rotary Drier
 
Cono-Weeder
 

2. Those that improve productivity and, even thouqh displacinq workers, 
can be considered of qreater benefit than the adverse consequences
they produce:­
Thresher/Sheller 
Hydro-Tiller/Transformer Tiller
 
Seed and Fertilizer Applicator
 
Corn Sheller
 
Inverted-T Seeder
 

3. Those whose benefits are arauahle in contrast to the workers they 
displace:-

Transplanter
 
Drum Seeder
 
Reaper.
 

It should he pointed out that t!,e "worker-displacement" shoild he 
considered not only in the light of loss of income-production for rural 
families, but also the social upheaval income loss produces and -he suhsequent 
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attraction of the NDF/NPA alternative. Offsetting this is the faster economic
 
recovery attainable in the rural sector through an imDrovement in farm
 
productivity which, in the longer-term, will provide more sustainable,
 
hiqher-pavinq job opportunities to the rural work force.
 

Consequently, we would recommend major support to category one, which 
will have little adverse impact on employment. Wide dissemination of the 
benefits of these products, particularly the axial-flow (Sipa) pump was 
considered a definite boon to improved productivity. In this regard, we would 
cite the very successful operation of two 7.5 HP pumps in a 100 hectare 
cooperative venture in the barrio of roncencion, ramariies Sur, Ricol. This 
product ind its administrator (Mr. Leonard Moqra) shoul,- be highly commended 
and this work duplicated elsewhere. Introducing other leaders of cooneritives 
into this program, throutgh visits and semi-formal training, might he well 
considered. Of note was the high repavment level of the 79 cnoDratfve 
members (around qqq) of the PlOr0 seasonal fee for the irriqatinn service. 

R. The Critical Role of Fxtension and Promotion:
 

In developing more rapid and effective acceptance of the eotiimpnt
 
already developed or in advancod stanes of development, prioritiz.ed above, the 
review team recommends that a simple course in salesmanship and sellin ho. 
developed for use in the program. There are a number nf good, privat, .- ector 
courses that could be tapoed. The courses would do much to improve the link. 
that develops farmer acceptance and understandino of the benefits'. of 
mechani zation. 

A number of approaches might be considered: 

- Sales training that should he conducted by experienced trainers a 
private organization is preferred). This trainino would he given to 
program engineers, extension workers and cooppratino manufacturers. 
Trainina could he in regional centers and conducted on ,eekends, 
spread over several weeks if necessary. 

- A promotional orogram that is developed to naii the widest coveraoe 
for the least cost. This would include machine demonstrations, comic 
hooks and simple brochures, short radio announcements and success 
stories. Awards, prizes, etc. could he considered For Farmers .l, 
achieve the greatest productivity in the region. 

C. Future Fquipment fevelopment:
 

The primary focus and function of the Small Farm rnuipment Oroqram over 
the next five years should be toward extending the use of machinorv listed in 
cateqory 1 and cateqorv ? to as wide a farmer universe as possible. A 
secondary function should he to continue to refine and improve the basic 
designs toward longer life, reduced maintenance requirements, qreater 
efficiency and easier use, and to continue to seek new designs. 

http:prioritiz.ed
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Greater concentration should be given to the widest possible
 
dissemination of the following:
 

- Thresher/Sheller
 
- Hydro Tiller and Transformer Tiller
 
- Sipa, Axial-Flow Pump 
- Tapak Tapak Pump
 

Once these are successful and widely introduced, similar efforts can he 
applied to other machines. The experience gained in promoting these four will 
stand in good stead in introducing the "second hatch" of eqtuipment. 

In assisting upland development (a priority of the MAF) the Sina and
 
Tapak-Tapak pumps will qreatly assist irrigation efforts and allow expansion
 
of tilled land and more intensive cropping. To complement upland development
 
the Tnverted-T Seeder should continue to he developed -- its design is still
 
not fully finalized hut is at a stage where continuing design modification can
 
he recommended. Marketina of the seeder would then naturally follow on from
 
successful introduction of the first priority group.
 

n. Institutionalizinq the Proaraq:
 

With donor financial support coming to an end in July, 187, the
 
intervening period must he devoted to institutionalizing the program into the
 
overall plans and goals of the MAF, including reqular budget support. The
 
machinery research and development activities that support the program should
 
he drawn pimarily from the Aqricultural Machinery Development Program (AMnP)
 
of the University of the Philippines at Los Ranos. This institotion has
 
adequate staff and is part of a rpgional network for devl3pment of
 
agricultural machinery. The Agricultural Engineering nepartment at IRPI
 
should provide a suDportinq role through the detailinn or assiqnment of
 
technical staff and the orovision of financial support whenever possihle. To
 
facilitate the working arrangement hetween "IF, IRRI and AMFP, a Memorandum of
 
Agreement should he drawn up among the three parties, which will delineate
 
clearly the responsibilities of each party.
 

The Agricultural Engineering nepartment of TPR T should continue to make
 
use of its international network to generate new designs and iWoas for
 
agricultural machinery heinq develoned in other countries and make these
 
available to the AMPP for further study and local adantation.
 

Overall control and guidance of the prograi should he with an agency of 
the Ministry of Aqriculture and Food which, if nssihlP, can provide the 
following: 

an effective extension service that can introduce the equipment to
 
farmers throughout the country.
 
technical staff that include sales-oriented personnel with an
 
agricultural background.
 
a properly funded operation, well managed and staffed.
 

<A
 



-9-


A core qroup should he established that is responsible for development of
 
small farm equipment and its dissemination. The staff would consist of
 
marketing, technical and administrative/financial personnel who would
 
co-ordinate the functions of A,1DP/AMT.., IPRI and the role of the MAF Regional

Programs. The core group would develop marketing and promotional plans and 
coordinate technical design in line with the program goals. 4
An IRRI eng neer
 
should be delegated with responsibility for liaising with the core proup

leader and coordinatinq IRPT's participation in the development o7 prioritv
 
equiipment. It would be advantageous if an IRPI engineer could dovote 
full-time to this role. Mr. Gonzalo is recommending Mr. G. Salazar for this 
position since his participation has been crucial to the program thuis far and
Mr. Salazar's continjed participation would ensure continuity to the MAF-TRRI
 
col I aborati on.
 

E. Selection of Tooperators:
 

Over 300 manufacturers have joined the Program and some 100 of these are
 
actively producing MAF-IRRI designe6 equipment. No special selection or
"accreditation" should be used unless, and this is not recommended, some Form

of subsidies or grants are provided directly to cooperators. In line with
 
this, assistance to participants should he on a cost-plus basis, i.e., a fee
 
should be charged for blueprints, etc. This will automatically weed out those 
without serioijs interest. 

F. Credit Facilities:
 

A major, possibly the major constraint, to sale nf farm eqijipment is the
 
lack of credit. Most farmers are too small, 
of doubtful credit worthiness and
 
difficult (and expensive) to collect from for the formal credit sector to he
 
involved directly. A possible alternative is to look to the cooperator 
-
manufacturer as 
the credit source and to established cooperatives with a
 
proven track record. Banks can more readily lend to these two groups, 
utilizing the "siupport" of the Acric'ltural Guarantee Loan Fund or the 
Industrial Guarantee Loan Fund. 

Another constraint perceived by the sector is the floating rates imposed

by banks which make it difficult for borrowers to predict their costs. A 
factored fixed interest rate slightly higher than market may be a possihle
alternative, particularly if commercial hanks could discount the loan to the 
Central Rank, or equivalent entity. 

Pevelopment of large-scale production by some of the larger manufacturers 
would necessarily require access to credit resources. 
 nne source of funding
in these cases could be the USAID-sipported PAIrnR financial institution 
which is being established to assist agricultural and rural development.
Other sources of funds could he PBSP, various PV's, rural banks and some 
selected commercial hanks. 
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G. Target Setting and Mnnitorinq: 

It is important that the progress of the ninograin he monitored so that the 
acceptance of machines can he determined and decisions made as to whether
 
individual machines should he further developed and promoted, or dropped. In 
this regard, setting goals (volume of units sold) should be initiated by the 
program leader. Initially these may he rough tarqets, hut over time can be 
refined tow,!ard an effective forecast and setting of goals. 

H. Technical Features: 

Machine design has heen developed on the philosophy that mach'nes shoui1 d 
he duplicable in even the smallest ma.chine shop. This may not necessarily he 
a desirable limitation particularly if wide usaae is to he accomplished,
particularly for more sophisticated units. f machine designed for mass 

production (with standardized, interchangeable parts and use of lonoer-lasting 
sune'ior materials) miy he referable. It might mean that the machine would 
be built by oniv a Few larger manufacturers and, perhaps, sold, and even 
assembled by the small local shops. Access to credit would also he easier for 
larqer shops. 

The program designs should set the standards -- they should use the best 
features of all designs (countrywide), and explain why, P.g., "mud flans" a'e 
being added to the power tiller to protect the enqine which has a short life 
of only two years. The lack oF mud flaps may be one reason why. achine 
design has not liven enough consideration tn alternative materials. steel and 
water don't mix. :Ise of wood and plastics (esppcially for bushings etc.) 
should be qiven more consideration. As mentioned elsewhere this should be 
part of the Drorwam only after the marketina goals have heen achieved. 

Except for a clev-lv-desianed jia and fixture for forming the axial-flow 
propellers there is little use of dies, iigs and fixtu-ps in production, 
resulting in an over-,r'!liance on worker skill and a lack of standarfization of 
parts. Patterns are ,isod for some sheet metal work. rasteninq is by welding 
or nuts and holts oiv. Little consideration has been aipen to such 
alternatives as pop rivets, self-tappinq screws, spot-welding etc. Price 
considerations may have dlictated some of this restraint hut the review team 
considers the lack of access to modern technioues and materials -- hecaoise of 
the lack of funds -- weakened the Program. 

Machi nes are generallv very heavy: again cost may precl ude the use of 
lighter materials. Tube hending is a simple technique that reduces cost (no 
welded corners) and improves strength. It has been little used. There is too 
much welded component, not enough use of readily available shapes. 
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Ricol Field Trip Hiqhliahts
 

Members of the review Team (M.Chen, 1. Lim, G. falazar, S. Tiong-Aquino, P. 

Wallace) visited the followinq:
 

1. RS Power Tiller at Milaor, Camarines Sur owned by "r. Salvador Reves.
 

NOTES: Business started in 1977 with 40 workers but now there are only
 
three laborers due to depressed market. His workers either left him for other
 
manufacturers in Naga or souqht out farmers' orders which they fabricated in
 
backyard shops. This arrangement often led to price undercutting to the 
detriment of his shop. His product lines include tillers, seeders, weeders,
 
rice mills and transplanters. He has hepn a user of IPRI designs but has
 
modified the tiller and transplanters. 

Some of his experiences: 
- a qovernment nroiect ordered V? million worth of equipment only to he 

paid P400,000; 
- no patent protection For his registered equipment;
 
- sold only ?5 units in 198q:
 
- accounts receivable during the visit was pso,non and Mr. Peves thinks
 

he can no lonqer collect; 
- agent's commission is 10%, payable upon receipt of down payment; 
- receivahles could not be collected dup to personal e~ierqencies of 

creditors. (Note: A tiller is worth 7AOQ. An aqent nuts uo .P700and
 
the farmer-buyer V30n to raise Pl000 which is the dnwnpavment for one
 
tiller. Reyes delivers, farmer qets tiller but the balance is never
 
paid. The farmers vanishes and the aqent tells all sorts of stories
 
like an illness, death, weddinq in the family;)
 

- Roves does not intend to hire more lahorers; and
 
- Reyes is also in farming and repair service, and in the funeral
 

business.
 

2. Joe Victa, farmer of Bo. Thid, Libmanan, rfamarines Sur who has Keen using 
the IRRI-designed equipment since l03. 

NOTES: Mr Victa
 
- owns 4 units of transplanters at V2,300 each;
 
- tills 12 hectares:
 
- saves 50% of transplanting cost (seeds and labor);
 
- finds applications of herbicides are controllable
 
- experiences loose hushings in the transplanter only after 6 croppinqs;
 
- innovates by the use of plastic hushinas to replace worn out oarts:
 
- uses sipa pumos extensively:
 
- trains other farmers to use the IRP.-desioned equipment for soil
 

preparation: and
 
- trains farm laborers although they are not workino for him.
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Name 	 Institution/Address
 

8. Zafrullah G. Masahud 	 Officer-in-Charge
 

Bureau of Small and Medium Industries
 
Ministry of Trade and Industry
 

Industry & Investments Building
 
361 Sen. Gil Puyat (Buendia) Avenue
 
Makati, Metro Manila
 
Telephone: 8175517
 

9. 	Eusebio G. Nicolas General Manager, Nicotrade & Engineering
 

Vice President for Marketing, Agro-

Industrial Management & Consultancy, Inc.
 

215 Road 2, Pag-asa Project, Quezon City (home)
 

Telephone: 968348
 

10. 	 Sonia Salguero Agricultural Research Office (ARO)
 

Coordinator for Region III
 
Bureau of Soils, Manila
 
Telephone: 506214
 

11. 	 Peter L. Wallace President
 

AYC Consultants, Inc,
 
1535 Princeton St., Wack-Wack Village
 
Mandaluyong
 

Telephone: 793687 or 700953
 



ANNEX III
 

MAF-IRRI PROGRAM FOR SMALL FARM EQUIPMENT
 

REVIEW TEAM ITINERARY 

Wednesday, September 24
 

8:00 AM MAF-IRRI Program Office, Bureau of Plant
 
Industry (BPI), San Andres, Malate, Manila.
 
Introductory meeting of review team with
 
MAF-IRRI Program staff and BPI Director
 
Emiliano Gianzon. Visit machine shop and
 
equipment display area.
 

9:00 AM Depart from BPI.
 

9:45 - 10:15 AM Visit cooperating manufacturer, Mr. Floro
 
Bautista, Poying Welding Shop, in Laguna.
 
Pass by two other manufacturers.
 

10:45 - 12:00 NN Field demonstration at IRRI of equipment
 
promoted by MAF-IRRI Program.
 

12:00 NN Lunch at IRRI.
 

1:00 - 1:30 PM 
 Discussion at IRRI with cooperating manufacturer,
 
Mr. Arsenio Dungo, Atin Engineering.
 

1:30 - 2:45 PM Session for review team to ask questions
 
regarding MAF-IRRI Program and objectives
 
of review.
 

3:00 - 4:00 PM AMTEC BuiLding, UPLB.
 
Discussion of objectives, experiences, and
 
relationships of AMDP, AMTEC and MAF-IRRI
 
Program. Participants:
 

1. Dr. Silvestre C. Andales, OIC of
 
Agricultural Machinery Development
 
Program (AMDP)
 

2. Dr. Carlos del Rosario, Director of
 
Agricultural Machinery Testing and
 
Evaluation Center (AMTEC)
 

4:00 - 5:30 PM Return trip to Manila.
 

continued
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Thursday, September 25
 

Field trips (3 groups):
 

1. 	Luzop group departs at 7:00 AM from the Ministry of
 
Agriculture and Food, Quezon City.
 

2. 	Bicol and Iloilo Rroups meet at the Manila Domestic 
Airport at 8:45 Aiq. 

Note: See attached detaiied itineraries.
 

Friday, September 26
 

Continuation of field trips.
 

Monday,_ September 29 

8:00 AM ­ 5:00 Pit Ministry of Agriculture and Food, Quezon City. 
Meeting of review team to draft report. 

Tuesday, September 30
 

8:00 AM - 12:00 NN Ministry of Agriculture and Food, Quezon City
 
Meeting of review team to edit report and
 
prepare for presentation to Advisory Committee.
 

2:00 PM 	 Presentation of the review team's report to
 
the MAF-IRRI Advisory Committee in the office
 
of Deputy Minister Carlos Dominguez.
 



ANNEX F.
 

4'., 0 Republic of the Philippines 
oMINISTRY UREOF AGRICUL 


Office of the Minister
 
DiQiman, Quezon City 3008
 

04 November 1986
 

Mr. Frederick W. Schieck
 
Director
 
US Agency foZ Internatibnal Development
 
Ramon Magsaysay Building
 
Roxas Boulevard, Manila
 

Dear Mr. Schieck:
 

Enclosed is the final report on the recent review of the"
 
MAF-IRRI Program for Small Farm Equipment. The review team was
 
impressed by the Program's performance, as indicated in their
 
following statements on pages 5 and 6:
 

"To date, the Program has successfully developed a
 
range of small farm implements and machinery." ­
"Many of these have been well arcepted by those
 
farmers who have used them." 
- "It is the opinion 
of the, review team that the Program is worthwhile 
and-strongly recommends that it be continued." 

The Ministry is very much interested in continuing the Program.
Based on the recommendations of the review team, the follo-wing 
steps are being takerf to ensure that the activities will be 
sustained after cerm.2'nit:*u of the p suppor: from USD 
on 31 July 1987. 

1. 	The Assistant Minister for. Field Operations, Apolonio V.
 
Bautista, will be responsible for overall coordination of
 
the Program. As part of the present AY reorganization,
 
he will create a management staff in his office which will
 
assist him in'obtaining necessary collaboration between the
 
Regional Offices, BPI Engineering, XDP, IRRI, and ocher key
 
participants in the Program.
 

2. 	A major recommendation of the review team was 
to strengthen

promotional and marketing effort. 
The objectives would be
 
to increase farmers' and manufacturers' awareness and
 
understanding of appropriate small-.farm mechanization, as well
 
as to facilitate more effective marketing of particular types

of equipment promoted by the Program. 
 I have asked a small
 
sub-team, chaired by Assistant Minister Baucista, to identify
 
a qualified person who could develop this idea. 
 I am hoping
 
that USAID would agree to support the,'inicial phase of this
 
effort, with funds of the present grant or Qther sources.
 

Cable: "Minagri" Manila Telephones: 998741;.998946 Telex: (722)-27726 MOA-PH
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3. 	The team recommends that a study be made to determine the
 
budget and staff that MAF should provide for sustaining the
 
Program after termimation of the present USAID grant in July 198
 
This will be prepared by BPI Engineer Benito C. Gonzalo for
 
the 	years 1987, 1988, and 1989.
 

4. 	It'is recomended that the UPLB Agricultural Mechanization
 
Development Program (AMP) and the IRRI Agricultural
 
Engineering Department be given the primary responsibility
 
for carrying Out R&D which responds to the Program's needs
 
for new and/or improved designs of appropriate small-farm
 
equipment. Engineers Gonzalo and'Stickney are collaborating
 
with AbDP on the formulation of a suitable agreement,
 

5. 	The review team points out that IRRI's continuing participation
 
is essential to the Program, even at reduced level after
 
termination of the present grant. It is recommended that IRRI
 
continue to provide Engineer Godofredo Salazar on a full-time
 
basis to serve as liaison between IRRI and MAF on Program 
activities. I sincerely hope that IRRI will agree with this
 
recommendation which will sustain the highly productive
 
M-AF-IRRI collaboration.
 

The 	Program is a concrete illustration of how government, inter­
national oreanizations, and the private sector may collaborate in
 
the development of small farms and small-scale industry. As
 
chairperson of the Program's Advisory Committee, I will participate
 
in guiding and facilitating the future of this Program. The
 
collaboration of USAID with MAF is greatly appreciated, and I
 
look forward to hearing your response to the recommendations
 
and 	requests raised in the enclosed report and in this letter,
 

Very truly yours, 

d 
CARLOS G. DOMINGUEZ
 
Deputy MinisterS/ 

Ow
 



AID-492-CA-1707
 
Summary
 

Terminal Financial Report
 
As of September 39, 1986*
 

Actual Expenditures
 
09/01/80 10/01/85
 
09/30/85 09/30/86* Total Budget Balance
 

1. Salaries & Wages 	 $1,277,549.98 $148,712.52 $1,426,262.50 $1,472,280.00 $46,017.50
 

2. Overhead 	 180,027.62 32,040.05 212,067.67 216,108.00 4,040.33
 

3. Fringe Benefits & allowances 	 618,216.13 105,673.55 723,889.68 732,066.00 8,176.32
 

4. Travel & Transportation 	 388,107.28 71,052.75 459,160.03 492,602.00 33,441.97
 

5. Equipment, Materials & Supplies 
 429,190.51 96,577.62 525,768.13 482,445.00 (43,323.13)
 

6. Training 	 100,676.24 8,707.13 109,383.37 116,811.00 7,427.53
 

7. Studies 	 15,811.61 175.00 15,986.61 15,987.00 0.39
 

8. Workshop/Evaluation 	 34,945.92 36,732.94 71,678.86 74,945.00 3,266.14
 

TOTAL 	 $3,0449525.29 $499,671.56 $3,544,196.85 $3,603,244.00 $59;047.15
 

Certified Correct:
 

Paul A. Cooper
 
Director, Budget & Accounts
 

* 	 Including payments made during the period 

October 1, 1986 - March 31, 1987. 

/mpr
 
4.15.87
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AID-492-CA-1707
 
Phil. Headquarters
 

Terminal Financial Report
 
As of September 30, 1985
 

Actual 
Expenditures Accrued 

09/01/80 as of 
09/30/85 09/30/85* Total Budget Balance 

1. Salaries & Wages $ 982,599.58 $13,921.91 $ 996,521.49 $1,012,896.00 $16,374.51 

2. Overhead 138,590.78 10,305.00 148,895.78 148,896.00 0.22 

3. Fringe Benefits & Allowances 553,784.15 21,087.71 574,871.86 565,585.00 ( 9,286.86) 

4. Travel & Transportation 55,581.13 - 55,581.13 55,581.00 ( 0.13) 

5. Equipment, Materials & Supplies 29,235.88 85.37 29,321.25 29,321.00 0.25) 

6. Training 27,954.50 - 27,954.50 27,955.00 0.50 

7. Studies _ _ _ 

8. Workshop 29,688.43 29,688.43 40,000.00 10,311.57 

TOTAL $1,787,746.02 $75,088.42 $1,862,834.44 $1,880.234;00 $17,399.56 

Certified Correct: 

Paul A. Cooper 

Director, Budget & Accounts 

* Payments were made only during the 

period October 1-December 31, 1985. 

/mpr 
4.15.87 



AID-492-CA-1707
 
Phil. Headquarters
 

Schedule of Expenditures
 
As of September 30, 1985
 

Schedule #1. Salaries & Wages
 

a. 	Senior staff
 
September 1985 $13,884.08
 

b. 	Local staff
 
September 1985 37.83
 

$13,921.91
 

Schedule #2. Overhead
 

- July, 1985 - September 30, 1985 (Senior staff)
 

July - September 1985 (Local staff) 	 $10,30..00
 

Schedule #3. Fringe Benefits & Allowances
 

a. 	Senior staff
 
1. 	IIE Perquisites
 

August - September 1985 $12,194.24
 

2. 	Housing & Utilities Allowances
 
August - September 1985 1,322.68
 

3. 	Post Differential Allowances
 
September 1985 1,437.49
 

4. 	Educational Allowance - 1985 ( 2,740.45) 

5. 	Vacation Leave - 1985 5,402.73
 

6. 	Medical allowance 57.78
 

7. 	Property Insurance 219.90
 

$17,894.37
 

b. 	Local staff
 
1. 	Cost of living allowances $ 27.95
 

- September 1985
 

2. 	Social Security System
 
- Septembar 1985 18.55
 

3. 	Retirement Savings Plan
 
- September 1985 71.60
 

.../over
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4. Insurance 
- 1985 $ 198.85 

5. 13th Month Pay 21.76
 

6. Accrued VL & SL in 1983 
 2,854.63 $ 3,193.34
 

$21,087.71
 

Schedule #4. Travel & Transportation
 

Schedule #5. Equipment, Materials & Supplies
 

- GSR supplies issued for the period
 
September 16 - 30, 1985 
 $ 85.37 

Schedule #6. Training
 

Schedule #7. Studies
 

Schedule #8. Workshop
 

Agricultural Engineering Workshop
 
held in the Philippines on Sept. 2-6, 1985
 

- Accommodations 
 $ 4,810.62
 
- Supplies 
 876.40
 
- Printing charges 
 241.97
 
- B&P charges for fixing and installing
 

things needed for the Workshop 108.77
 
- Local travel 
 973.49
 
- Hourlyhelp rendered during the workshop 
 263.87
 
- Honorarium to participants 
 1,289.00
 
- Publications and cost of mailing these
 

publications 
 10,539.84
 
- Airtickets issued:
 

- Nestor Navasero $1,770.00
 
- Ahmed Baghat - ATO#85-1014
 

Cairo/Mla/Cairo 
 167.27
 
- Joe Campbell - ATO#85-1012
 

NY/TYO/MLA/TYO/NY 2,103.00
 

... /over 
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- John Farrington - ATO#85-1015 
London/Mla/Bkk/Col $2,184.50 

- Dr. Chancellor - ATO#85-1013 

SFO/Hkg/Bkk/Sin/Mla/ 
Hkg/Honolulu 1,306.00 

- Yoshio Ikeda - ATO#85-1019 

Osaka/Mla/Taipei/Osaka 844.00 
- Broche 1,606.00 
- Teter 603.70 $10,584.47 

$29,688.43 

(C\V
 



AID-492-CA-1707
 

Phil. Outreach
 
Terminal Financial Report
 
As of September 30, 1986
 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Salaries & Wages 

Overhead 

Fringe Benefits & Allowances 

Travel & Transportation 

Equipment, Materials & Supplies 

Training 

Studies 

Workshop/Evaluation 

TOTAL 

Actual Expenditures 
09/01/80 10/01/85 
09/30/85 09/30/86* 

$100,509.62 $ 75,667.06 

13,844.12 12,053.81 

26,352.36 42,496.34 

121,439.05 32,615.13 

95,865.74 55,981.06 

5,991.14 1,092.54 

1,187.77 -

574.41 7,044.51 

$365,764.21 $226,950.45 

Total 

176,176.68 

25,897.93 

68,848.70 

154,054.18 

151,846.80 

7,083.66 

1,187.77 

7,618.92 

$592,714.66 

Budget 

$187,260.00 

27,088.00 

81,516.00 

168,539.00 

115,966.00 

9,591.00 

1,188.00 

574.00 

$591,722.00 

Balance 

$11,083.32 

1,190.07 

12,667.30 

14,484.82 

(35,880.80) 

2,507.32 

0.23 

( 7,044.92) 

($ -992.66) 

Certified Correct: 

Paul A. Cooper 
Director, Budget & Accounts 

* 	 Including payments made between October 1, 1986 

to March 31, 1987. 

/mpr
 

4.15.87 



AID-492-CA-1707
 
Phil. 	Outreach
 

Schedule 	of Expenditures
 
As of 	September 30, 1986
 

Schedule #1. Salaries & Wages
 

a. 	Senior Staff $54,999.96
 

- October 1985 - September 1986
 

b. 	Local staff
 
1. 	Base salaries - October 1985 to
 

September 1986 $ 7,479.83
 

2. 	Incentive Honorarium
 
(BPI Personnel) for the
 
period October 1985 to
 
September 1986 12,583.70
 

3. 	Overtime for the
 

period October 1985 to
 
September 198n 395.85
 

4. 	Hourlyhelp for the period
 
Oct. 1985 to Sept. 1986 207.72 20,667.10
 

$75,667.06
 

Schedule #2. Overhead
 

a. 	 Local staff - August 1985
 

to September 1986
 
BPI Personnel - August 1985
 

to September 1986
 
Senior 	staff - October 1985
 

to September 1986 $12,053.81
 

Schedule #3. Fringe Benefits & Allowances
 

a. 	Senior staff
 
1. 	Housing allowance/Utilities
 

October 1985 to September 1986 $13,692.42
 

2. 	Educational allowance
 
SY - 1985 - 1986 7,447.74
 

3. 	Educational ir:ve± 
SY - 1985 - 1986 2,420.97 

... /over
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4. 	IIE Perquisites
 
- October 1985 
- September 1986 	 $12,073.11
 

5. 	Medical Examination
 
1986 
 103.91
 

$35,738.15
 

b. 	Local Staff
 
1. 	Cost of Living Allowances (COLA)
 

October 1985 - Sept. 1986 $3,190.27
 

2. 	Retirement Savings Plan (RSP)
 
October 1985 - Sept. 1986 900.72
 

3. 	Social Security System (SSS)
 
Sept. 1985 - Sept. 1986 188.35
 

4. 	Insurance - 1985-1986 536.69
 

5. 	Medical - 1985-1986 157.30
 

6. 13th Mo. Pay 1985-1986 1,784.86 6,758.19
 

$42,496.34
 

Schedule #4. Travel & Transportation
 

a. 	Local travel
 
September 1985 - September 1986 
 $ 9,853.41
 

b. 	Local travel of BPI/MAF Staff
 
September 1985 - September 1986 10,783.03
 

c. 	Repairs & maintenance of motor
 
vehicles from September 1985 to
 
September 1986 
 1,506.58
 

d. 	Local airtickets issued for the
 
period September 1985 to
 
September 1986 
 1,146.30
 

e. 	Internaticnal Travel
 
1. 	Dr. Robert Stickney
 

- Americal Society to Agricultural 
Engineers Meeting held in 
San Luis Obispo (including 
trip to Washington) 
- Airticket - ATO#86-0625 - Mnl/ 
WAS/DEN/SBA/LAX/TYO/MNL $2,184.00 

- Travel & misc. expenses 

June 23 - JUly 4, 1986 691.18 2,875.18
 

.../over
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- Home Leave Trip
 
(Dr. Stickney & Family)
 
- Airtickets - MNL/TYO/NY/LAX/
 

TYO/MNL
 
BOSTON/DENVER/LAX 
 $3,712.41
 

- Travel expenses 
 202.12 
 $ 3,914.53
 

b. 	Godofredo Salazar 
- Trip to Sri Lanka
 
- Airticket 
- ATO#86-0168 
-


Mnl/Sin/Cmb/Sin/Mnl 
 $1,222.83
 
- Travel & Misc. expenses on


Feb. 18 - March 2, 1986 
 1,313.27 
 2,536.10
 

$32,615.13
 

Schedule #5. Equipment, Materials & Supplies
 

a. 
Office supplies including supplies
 
issued by IRRI supply room for the
period September 1985 
- September 1986 
 $ 	 948.34 

b. 	Photo & Phocopies for the period

September 1985 
- September 1986 
 199.77
 

c. 	Raw materials & shop supplies for the

period September 1985 
- Septemier 1986 
 5,670.99
 

d. 	Shipping/Delivery, mailing services,
 
telegram, etc. 
for the period

September 1985 
- September 1986 
 1,653.33
 

e. 
CPD charges for printing & photography
 
for the period September 1985 to
 
September 1986 


719.87
 

f. 	Various 1.O. 
issued:
 
- P.O.85-06576 
-
1 copy repair manual for
 

Chev S10 Pick-up & 1 pc. measuring
 
gauge for rotary dryer 
 $ 	 14.14
 

- P.O.#85-34379 
-
V-belts & sprockets
 
various models 
 33.69
 

- P.O.#85-05766 
- Insurance of
 
starwriter printer 
 16.00
 

- P.O#85-06585 
- 1 copy Luecaena
 
Based Farming & 5 copies
 
"2 Ears Corn" 
 72.25
 

- P.O.#85-04934 
- I Pc. Dust cover
 
with pocket for tray 
 24.47
 

- P.O.#85-04580 
- Insurance 3.10
 
- P.O.#85-36107 
- 1 Unit Hand­

tractor Model LS 461.25
 

.../over
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- P.O.#85-35699 - 1 Unit PT5
 
oower tiller modified with
 
inclined transmission unit
 
less engine & cagewheel for
 
mounting 1.2 meter reaper
 
unit $ 289.93
 

- P.O.85-36337 - 5 units Tapak­
tapak pump open well type 131.79
 

- P.O.#86-07240 - 1 copy TPIOE
 

hand Pumps for use in
 
drining water supplies 10.00
 

- P.O.#86-37899 - 1 Urit Hydro
 
Power tiller 350.88
 

- P.O.#86-07539 - Various
 

publications 39.50
 
- P.O.#86-37900 - 6 Units Sipa
 

pump 6" w/o engine 266.54
 
- P.O.#86-38018 - 1/6 HP Electric
 

Fan motor for 1 HP
 
carrier airconditioners 73.86
 

- P.O.#05078 - Brokerage fee 1.47
 

- P.O.#86-04965 - 50 pkgs. Bruning
 
Revolute Paper size
 
22" x 34" 2,247.85
 

- P.O.86-39018 - Equipment repair
 

& fabrication of skid 73.96
 
- P.O.#86-39040 - 1 Unit Tapak­

tapak pump 205.38
 
- P.O.#86-39740 - I Unit Hydro
 

power tiller 366.81
 
- P.O.#86-37241 - Materials &
 

labor for floater adapter
 
for SM hand tractor 178.48
 

- P.O.#86-07692 - Reaper knife 

blade 1,127.98 
- P.0.86-07937 - 2 copies "Rice" 

Post Harvest Technology 28.78
 
- P.O.#86-07538 - 1 copy "Ag'l.
 

Mechanization in Developing
 
Countries 17.78
 

- P.O.#86-39465 - Fabrication of
 

PT skid pair of new
 
pontoons 58.91
 

- P.O.#86-08147 - Various IT
 
publications 106.91
 

- P.O.#86-40083 - Wooden corn
 

sheller & shelling drum 208.15
 
- P.O.#86-40807 - 2 units Manual
 

corn sheller 24.55
 
- P.O.#86-40923 - Various tools
 

for C-271 & P-272 208.14
 

.../over
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- P.O.#86-41607 - 1 Unit Hydro Power
 

tiller complete w/ accessories $ 905.10
 
- P.O.#86-41635 - 4 units MAF-IRRI
 

Transformer Power tiller 1,002.94
 

- P.O.#86-41717 - 1 Unit MCM
 
Centrifugal Blower Model
 
7AH 513.37
 

- P.O.#86-41371 - Fabrication of
 

stage cagewheel & fabrication 73.39
 
of power tiller 197.66
 

- P.O.#86-08420 - 1 copy Experiences
 

in Appropriate Technology &
 
1 copy A Handbook on Approriate
 
Technology 24.60
 

- P.O.#86-08351 - 3 units Centrifugal
 
Pump Model 3P 551 & 2 Units
 
Pump model 1P 746 1,585.79
 

- P.O.#86-41386 - Materials for
 

sipa pump & Centrifugal Pump
 
Project 164.70
 

- P.O.#86-41858 - Various wood,
 
rough apitong & plywood 40.13
 

- P.O.#86-41'59 - 50m. royal cord
 

size 12/3 46.48
 
- P.O.#86-42175 - 20 units modified
 

tapak-tapak pump complete
 
with frame 978.47
 

- P.O.#86-42170 - 3 Units Honda
 
Model G3000/4000 gas engine 2,926.62
 

- P.O.86#-42171 - 1 Unit Rice Hull
 

Gas Gasifier 404.60
 
- P.O.#86-42172 - Power Hacksaw
 

Model 870 611.55
 
- P.O.#86-42137 - Drafting table
 

33 x 48 & draftidg chair 79.74
 
- P.O.#86-42169 - 3 Units Kawasaki
 

7.5 HP gas engine with
 
reduction gear 1,009.83
 

- P.O.#86-42176 - 1 Unit Kodak
 
Ektagraphic Projector
 
Model III-E w/Lamp 744.78
 

- P.O.#86-42177 - 1 Unit Canon
 
Camera body only, zoom lens,
 

speedlite flash 528.38
 
- P.O.#86-42178 - Assorted drawing
 

instrument & supplies 480.20
 
- P.O.#86-08504 - 1 Unit Honeywell
 

Rotary type Thermocouple
 
Switch 562.12
 

- P.O.#86-42247 - 3 units Multiple 
Hopper Rice Seeder 10 rows 294.84
 
& 3 Units Animal drawn cono
 
puddler 412.78
 

.../over
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- P.O.#86-42248 - 3 Units Honda G3000 gas
 
engine & 3 units Honda Model G4000
 
gas engine $2,939.57 

- P.O.#86-42249 - Various Agricultural 
equipment 2,385.75 

- P.O.#86-42250 - 3 Units Kawasaki 
7.5 HP gas engine w/ reduction 

gear 1,009.83 
- P.O.#86-42251 - 1 Unit sipa pump 189.19, 
- P.O.#86-41523 - 3 units IRRI design 

1.2 m. reaper 3,097.34 
- P.O.#86-42173 - Yamatake Honeywell 

Temperature 774.59 
- P.O.#84-04686 - 1 copy Small Scale 

Irrigation 60.00 
- P.O.#84-04829 - 1 copy Publication 

Rice Husk Ash Cement 40.00 
- P.O.#86-08516 - 1 Unit Kett Small 

Scale Polisher Model Pearlest 337.31 
- P.O.#86-08517 - I Unit Wireless 

Megaphone & 2 units wireless 
microphone, 2 units type CD-2 
Handy Digital type moisture 1,157.45 

- P.O.#86-42258 - 1 Unit Pinoy II 
Touring Utility Vehicle 9,340.79 

- P.O.#86-08421 - 1 Unit bearing 
protection system seal & 

1 Unit Model PPS2-2" direct 
drill portable pump with 
open impeller 1,258.24 

- P.O.#86-05591 - 1 Unit Clutch disc 
& pressure plate assy. & 
i pc. throw-out bearing 205.86 

-P.O.#86-05575 - 50 pkgs. Bruning 
revolute white base opaque paper 
with IRRI plate inc. freight 2,589.55 

- P.O.#86-42266 - 2 units SMGEN 
Hydrotiller less engine 742.25 $46,358.34 

g. 	 Others
 
- Bank charges, materials used
 

for making display booth at
 
Invertor's Fair at Philcite, etc.
 
for the period September 1985 to
 
September 1986 
 430.42
 

$55,981.06
 

Schedule #6. Training
 
a. 	Agricultural Engineering Training Course
 

for the period Nov; 18 - Dec 6, 1985:
 
-	 Virgilio Anaud 

- Training charges $ 945.00
 
- Travel expense 
 49.74 $ 994.74
 

b. KABSAKA local Training Program 
held in Iloilo City 97.80 

$ 1,092.54 

. /.v. 
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Schedule #7. Studies 

Schedule #8. Workshop/Evaluation 

a. MAF-IRRI Workshop held on August 25-29, 1985 
- Supplies & materials $ 61.93 
- Photocopies 6.07 
- Airtickets issued to 

participants 218.30 
- Travel & living expenses 675.38 
- Snacks served for 5 days 60.34 $ 1,022.02 

b. MAF-IRRI Evaluation/Review Team 
held in the Philippines on 
September 24-30, 1986 

- Meals of participants 

- Local Travel & airtickets 
issued 

- Lodging of participants 
- Driving services rendered to 

participants during the 
evaluation 

- Consultancy fee & per diem 
of the evaluation team: 

$ 323.82 

788.73 
103.72 

317.30 

1. Sonia Tiong-Aquino 
- Per diem 
- Consultancy fee 

$134.54 

147.42 281.96 

2. Abelardo F. Baclig 
- Per diem 
- Consultancy fee 

$134.54 
466.83 601.37 

3. Apolonio Bautista 
- Per diem 134.54 

4. Josemari F. Lim 
- Per diem 
- Consultancy fee 

$134.54 
307.13 441.67 

5. Zafrullah G. Masahud 
- Per diem $134.54 
- Consultancy fee 208.85 343.39 

6. Eusebio Nicolas 
- Per diem 
- Consultancy fee 

$134.54 

294.84 429.38 

... /ovnr 
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7. 	Sonia Salguero
 
-
Per 	diem $ 134.54
 

8. 	Peter Wallace
 
- Per diem $ 134.54
 
- Consulting fee 1,498.53 1,633.07 $ 5,533.49
 

c. 	Per diem of Stephen Errey during
 
consultancy to help RES develop
 
cyclone furnace for rotary dryer 
 489.00
 

$ 7,044.51
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AID-492-CA-1707 
Thailand 

Terminal Financial Report 
As of September 30, 1985 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Salaries & Wages 

Overhead 

Fringe Benefits & Allowances 

Travel & Transporation 

Equipment, Materials & Supplies 

Training 

Studies 

Actual 

Expenditures 

09/01/80 
09/30/85 

$104,638.15 

14,683.51 

23,830.14 

80,604.36 

86,917.73 

22,176.54 

14,623.84 

Accrued 

as of 
09/30/85* 

$ 1,944.89 

984.20 

2,769.60 

5,799.69 

2,215.59 

2,325.14 

175.00 

Total 

$106,583.04 

15,667.71 

26,599.74 

86,404.05 

89,133.32 

24,501.68 

14,798.84 

Budget 

$106,583.00 

15,668.00 

26,663.00 

91,796.00 

87,708.00 

24,502.00 

14,799.00 

($ 

Balance 

0.04) 

0.29 

63.26 

5,391.95 

1,425.32) 

0.32 

0.16 

TOTAL $347,474.27 $ 16,214.11 $363,688.38 $367,719.00 $ 4,030.62 

Certified Correct: 

Paul A. Cooper 
Director, Budget & Accounts 

* Actual payments made during the period 

October 1, 1985 - December 31, 1985/reports 
received only on these period. 

/mpr 
4.15.87 



AID-492-CA-1707
 
Thailand
 

Schedule of Expenditures
 
As of September 30, 1985
 

Schedule #1. Salaries & Wages
 

- Local staff 
- September 1985 $ 1,944.89 

Schedule #2. Overhead 

- Local staff 
- September 1985 $ 984.20 

Schedule #3. Fringe Benefits & Allowances 

- Provident fund (Retirement Savings Plan) 
- September 1985 $ 3,270.96 

- Insuance (Refund) 501.36) 

$ 2,769.60 

Schedule #4. Travel & Transportation 

a. car lubrication $ 16.56 

b. Insurance premium (refund) ( 92.83) 

c. Local travel- Sept. 1985 1,174.75 

d. International Travel for BJC 
- Travel per diem for trip to 

Indonesia and Manila on 
August 25 - September 11, 1986 1,170.39 

e. Terminal Travel 
- Return ticket of BJC 

Bkk/Tyo/SFO/Dalla/Baton 
Rouge 

- Shipment of household 
goods 

$1,206.67 

2,324.15 3,530.82 

$ 5,799.69 

.../over
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Schedule #5. Equipment, Materials & Supplies
 

a. 	Share in Bangkok Office Expenses
 
- September 1985 
 $ 492.07
 

b. 	Telex & Telephone charges in
 
July, August & September 1985 


c. 
Customs duty for IBM computer from
 
Thailand to Philippines 
 1,401.95
 

d. Film developing 


e. Office supplies - Septemlber 1985 
 272.08
 

$ 2,215.59
 

Schedule #6. Training
 

- Local Training - BAAC Training Course
 
held in Chainat on Sept. 24-26, 1985
 
(Local travel, gasoline, per diem
 

general stationery supplies, and
 
photocopying charges 
 $ 2,325.14
 

Schedule #7. Studies
 

- Post departure allowance of Phanee
 
Panichagon - Manila to Bangkok and
 
salary for the period Sept. 2-13, 1985 
 $ 175.00
 

5.19 
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AID-492-CA-1707
 

Indonesia
 
Terminal Financial Report
 
As of September 30, 1985
 

Actual
 
Expenditures Accrued
 
09/01/80 as of
 
09/30/85 09/30/85 * Total Budget Balance
 

1. Salaries & Wages 
 $ 83,862.72 $ 1,838.35 $ 85,701.07 $ 86,201.00 $ 499.93
 

2. Overhead 
 11,969.43 628.63 12,598.06 12,672.00 73.94
 

3. Fringe Benefits & Allowances 14,249.48 
 1,952.39 16,201.87 16,202.00 0.13
 

4. Travel & Transportation 106,299.20 8,783.71 115,082.91 115,103.00 20.09
 

5. Equipment, Materials & Supplies 167,466.05 5,938.10 173,404.15 169,745.00 ( 3,659.15)
 

6. Training 
 28,001.06 209.01 28,210.07 28,210.00 ( 0.07)
 

7. Studies _ _
 

8. Workshop/Evaluation 
 34,371.51 - 34,371.51 34,371.00 ( 0.51) 

TOTAL 
 $446,219.45 $19,350.19 $465,569.64 
 $462,504.00 ($3,065.64)
 

Certified Correct:
 

Paul A. Cooper
 

Director, Budget & Accounts
 

* Payments/Reports were made/received only 
during the period October 1-December 31, 1985.
 

/mpr
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AID-492-CA-1707 
Indonesia 

Schedule of Expenditures 
As of September 30, 1985 

Schedule #1. Salaries & Wages 

a. Base salaries 
for the period August - September 1985 $ 779.77 

b. Houriyhelp for the period 
August - September 1985 434.92 

C. DITPROD Personnel honorarium 
for the month of August & September 1985 623.66 

$ 1,838.35 

Schedule #2. Overhead 

- As of September 1985 $ 628.23 

Schedule #3. Fringe Benefits & Allowances 

a. Severance Pay for the month of 
September 1985 $ 1,931.44 

b. Retirement Savings Plan for the month 
of September 1985 55.65 

c. Medical, Insurance etc. for the month 
of September 1985 ( 34.70) 

$ 1,952.39 

Schedule #4. Travel & Transportation 

a. Local Travel 
for the month of September 1985 $ 1,133.92 

b. International Travel of Dr. Venkat Ram Reddy 
1) Trip to Manila 

- Airticket - Jkt/Mnl/Sin/Jkt $ 475.00 
- Per diem & travel expenses 
on August 31 - Sept. 9, 1985 
to attend Workshop in Agricultural 
Engineering 522.06 997.06 

.../over 
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2. 	Terminal Travel for Dr. & Mrs. Reddy
 
- Airticket - Jkt/Sin/Maa/Hyd $1,206.00
 
- Shipment of personal effects 
 5,396.85
 
- Exit Permit fee, Airport fee
 
& airport tax 
 44.88 $6,647.73
 

$8,783.71
 

Schedule #5. Equipment, Materials & Supplies
 

a. 	Jakarta office rental for the months
 
of August & September 1985 
 $ 709.81
 

b. 	Raw materials for the months of August &
 
September 1985 
 205.40
 

c. 	Photography charges and slides for the
 
months of August & September 1985 
 560.83
 

d. 	Delivery/Postage charges for the months
 
of August & September 1985 
 644.64
 

e. 	Shipping charges of 2 units wheel tractor
 
and 1 hand tractor plus accessories
 
to Indonesia 
 3,658.93
 

f. 	Telex & telephone charges for the months
 
of August & September 1985 
 104.55
 

g. 	Supplies for the months of August &
 
September 1985 
 29.45
 

h. 	Subscription for the month of Sept. 1985 
 24.49
 

$5,938.10
 

Schedule #6. Training
 

- Agricultural Engineering Training Course
 
from May to June 1985
 

- Mr. Astu Unadi
 
- Exit permit fee 
 $ 133.81
 
- Pre-departure allowance 
 75.20
 

$ 209.01 

http:5,938.10
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AID-492-CA-1707
 

India
 
Terminal Financial Report
 
As of September 30, 1986
 

Actual Expenditures
 
09/01/80- 10/01/85­
09/30/85 09/30/86* 
 Total ,Budget Balance
 

1. Salaries & Wages 
 $ 5,939.91 $ 55,340.31 $ 61,280.22 
 $ 79,340.00 $18,059.78
 
2. Overhead 


939.78 8,068.41 
 9,008.19 11,784.00 2,775.81
 
3. 
 Fringe Benefits & Allowances 
 - 37,367.51 37,367.51 
 42,100.00 4,732.49
 
4. Travel & Transportation 
 24,183.54 23,854.22 48,037.76 
 61,583.00 13,545.24
 

5. Equipment, Materials 
& Supplies 
 49,705.11 32,357.50 
 82,062.61 79,705.00 ( 2,157.61) 
6. Training 


16,553.00 
 5,080.44 21,633.44 26.553.00 4,919.56
 

TOTAL 

$97,321.34 $162,068.39 $259,389.73 
 $301,065.00 $41,675.27
 

Certified Correct:
 

Paul A. Cooper
 
Director, Budget & Accounts
 

* Including payments made between October 1 1986 

to March 31, 1987.
 

/mpr
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AID-492-CA-1707
 

Indiin
 
Schedule of Expenditures
 
As of September 30, 1986
 

Schedule #1. Salaries & Wages 

a. Senior Staff 
- October 1985 to September 1986 $ 47,499.96 

b. Hourlyhelp 
- September 1985 to September 1986 635.65 

c. Government of India (personnel) 
- January 1985 to September 1986 7,204.70 

$ 55,340.31 

Schedule #2. Overhead 

January 1985 - September 1986 $ 8,068.41 

Schedule #3. Fringe Benefits . Allowances 

a. Senior staff 
- IIE Perquisites 
October 1985 - September 1986 $ 10,921.16 

- Post differential allowance 
October: 1985 - September 1986 11,874.96 

- Housing/Utilities Allowance 
October 1985 - September 1986 1,436.18 

- Insurance 260.41 

- Physical Examination (Terminal) 85.00 

- Vacation Leave 4,104.43 

$ 28,682.14 

b. Government of India personnel 
- Dearness allowance, bonus, etc. 8,685.37 

$ 37,367.51 

... /over 
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Schedule #4. Travel & Transportation
 

a. Local Travel for the period 
September 1985 - September 1986 $10,813.19 

b. Local travel of the Government of 
India personnel for the period 
January 1985 - September 1986 1,363.25 

c. Repairs & maintenance of motor 
vehicles from September 1985 to 
September 1986 534.59 

d. International Travel 
1) 
a) 

Fred E. Nichols 
Trip to Manila to attend Symposium 
on the Role of Engineering 
Technologies on Small Farm 
Agricultural Development and 
R&R Travel on August 27 to 
October 5, 1985: 
- Airtickets $1,131.96 
- Per diem & travel expenses 756.92 
- Driving services 11.86 1,900.74 

b) Trip to Bangkok 
- Travel & Misc. expenses on 
April 25 - May 13, 1986 1,506.48 

c) Trip to IRRI (Philippines) & U.S.A. 
- Airticket - CJB/MAA/SIN/MLA 
TYO/LAX/SBP/LAX/CHI/TYO/SIN / 
MAA/CJB $2,053.54 
- Per diem & travel expenses 
to attend ASAE meeting in 
San Luis, Obispo, California 
on June 23 - July 25, 1986 1,118.02 
- Driving services 6.46 3,178.02 

d) Terminal Travel 
- Airticket - CJB/MAA/SIN/MLA/ 
CHI/TULSA $1,248.95 
- Per diem & travel expenses 869.16 
- Shipment of Household 
goods & personal effects 474.16 
- Driving services 3.24 2,595.51 

2) P. Datt 
- Airticket to Manila/IRRI 
DELHI/MNL/DELHI $ 959.43 
- Per diem & travel allowance 998.20 
- Driving services 4.81 1,962.44 

$23,854.22 

... /over 
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Schedule #5. Equipment, Materials & Supplies 

a. Telex, Telephone & Telegrams 
for the period September 1985 to 
September 1986 652.91 

b. Photo & Photocopies for the period 
September 1985 to September 1986 231.38 

c. Office Supplies for the period 
Sept. 1985 - September 1986 2,824.33 

d. Raw Materials for the period 
September 1985 - September 1986/ 359.61 

e. Freight charges for the period 
September 1985 - September 1986 1,132.83 

f. Printing for the period September 1985 
to September 1986 201.93 

g. Various equipment/farm machineries 
purchased: 
- 1 Unit TR-4 Transplanter, 6-row 

transplanter $ 134.57 
- P.O.#86-35650 - i Unit Kato 

Rice Thresher/Corn Sheller 
Model TH8 w/o engine 1,212.28 

- 1 Unit Mitsubishi HP8 - Aircooled 

diesel engine Model Shakti 
w/o generator assy. , 
Engine#AV8-E 16333 754.36 

- 1 Unit 1.0 RE 2 Vertical 

conveyor Reaper PT5 tiller 
w/o engine 743.15 

- 3 Units TR4 - 6-row transplanter 413.71 

- 1 Unit TR5 8-row transplanter 144.51 
- 3 Units - Greaves Lombardine 

Model LDA 510 Diesel engine 3,348.34 
- 6 Units - Greaves Lombardine 

Model 523 diesel engine 3,597.07 
- ATV Axle & tires for thresher 167.22 
- V-belts for threshers & reapers 27.80 
- Water can 3.14 

- 3 Units TH8 Axial Flow Thresher 
without engine 

- 2 Units 1.0 M Re vertical 

conveyor reaper on PT5 power 
tiller w/o engine 

- 2 units - TH Axial Flow Thresher 

w/o engine 

4,430.88 

1,879.77 

2,682.08 

... /over 
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- 2 slip joint pliers $ 5.30 
- Sale of 1 Unit Transplanter 

Prototype to FIM Scheme MBR ( 179.64) 
- 2 units Fertilizer Applicators/ 

Injectors 170.32 
- P.O.#86-08156 - Various supplies 

shim, clamp, holder & clips 23.06 
- 1 Unit Ambassador Sedan (7,031.39) 
- 10 Units Double-Row Rice 

Weeder 361.16 
- 10 Units Single Row Rice Weeder 200.64 
- 1 Unit IRRI Model 1.OM RE 2 

vertical conveyor reaper on 
PT 5 Power tiller w/o engine 913.48 

- 1 Unit Paddy Thresher (New 
Model) w/3 pneumatic wheels & 
V belts 3,210.27 

- 1.2M reaper spare parts 246.79 
- 1 Unit 7" Cap Mechanical Hacksaw 

machine w/ 1HP 39 electic motor 350.32 
- 1 Unit 6-row transplanter IRRI 

model 78.82 
- 1 Unit Grade I Heavy Duty 

Portable Drill 158.84 
- 1 Unit Flexible Grinder Portable 

4" 192.28 
- 2 Pcs. Steel Senior Cupboard 

Plain 78x36x19" 332.76 
- 4 Pcs. - Steel file tray 

15 x 10 x 4" 15.34 
- 1 Unit T.W. Jr. Clerk Table 

4 x 2 x 2 85.01 
- 1 Unit Typist table Model 
ATV top 78.11 

- 1 Unit - Typist chair 23.04 
- 1 Unit Best Indian Make 

"BEST"brand 0.5 HP, 0.375 stage 
monoblock (Centripetal) 119.43 

- 1 Unit Best Indian Make "BHARAT" 
brant 150 amp, 3KVA, 100% copper 
aircooled welding transplanter 171.97 

- Welding accessories (10 mts. 
cable, glass, holder gloves, etc.) 39.81 

- 1 Unit No. stopwatch Range 30mm 
least count 0-1 sec. 47.77 

- 1 Unit spray gun for painting 37.97 $ 19,190.34 

h. Others 
- Bank charges, visual display board 

for demos etc. $ 324.04 
- Other tools & equipment 7,440.13 7,764.17 

$ 32,357.50
 

... /over
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Schedule #5. Training 

- Agricultural Training Course held in the 
Philippines on May 26 - June 13, 1986: 

I) Jairam Chandore 
- Airticket - Bombay/Delhi/ 

Bombay 
- Training charges 
- Pre & Post departure allowance 

$ 958.00 
525.00 
150.00 $ 1,633.00 

2) Mahendra Sharma 
- Travel expenses 
- Training charges 
- Pre & Post departure allowance 
- Driving services 

$ 116.15 
525.00 

150.00 
1.69 792.84 

3) N. Khandelwal 
- Airticket - Luckhow/Delhi/ 

Mla/Delhi/Luckhow 
- Travel expenses 
- Training charges 
- Pre & Post departure allowance 

$1,927.60 
52.00 

525.00 

150.00 2,654.60 

$ 5,080.44 


