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1.0. 	 SUMARY AND RECOMMENDATIONS 

I.1. 	 Recommendations 

I.1.1. 	 Funding.
 

This action will initiate a new project for which A.I.D.
 
committments over life of project will be $11.3 million of which
 
$0.6 million 	is estimated to be spent in local currency. It is
 
recommended that Development Assistance grant funds totalling $ 3.0 
million, of which $ 0.08 million ($80 thousand) is estimated to be 
spent in Burmese Kyat, be authorized for obligation in FY 1985 for 
the Burma Agriculture Research Development (BARD) project 
(482-0012). 

1.1 2. 	 Life of Project 

The project is planned to incur obligations in FY 1985 and
 
continue through FY 1990. The PACO isset at September 30, 1990.
 

1.1.3. 	 Geographic Code
 

The project 	authorization should specify that, except as
 
A.I.D. may otherwise agree inwriting:
 

1.1.3.1. 	 Goods and services financed by A.I.D. under this project shall 
have their source and origin in countries included in A.I.D." 
geographic code 000 or Burma. 

1.1.3.20 	 Ocean shipping financed by A.I.O. under this project should be 
only on flag vessels of the United States or Burma. 

1.1.4. 	 Waiver 

It is recommended that a source/origin waiver from Af.ID. 
geographic code 000 to CODE 935 (selected free world, other than 
U.S. or Burma) be provided to permit the USAID/Burma to procure lthe', 
following:
 

1.1.4.1. 	 $250,000 for spare parts for existing laboratory and field, 
equipment. 

1.1.4.2. 	 $50,000 for cement 

.143. $15,000 for household furnishings 

,1.4.4. $50,000 for seeds to be purchased from international sources 

1.1.4.5. 	 $7,000 for Burmese Keyboard typewriters available only from Gemany 

http:1.1.3.20


1.2. S Iry Proect DescriPtion 
The Burma Agricultureto assist the Government Research Development Project is designedincrease of 9urma's Agriculturalto its emphasis on maize Research Instituteproject will also support and oilseeds research.including the development The new sub-stations, of the Institute,long undertakeand short-term training staff developmentassistance and and the provision through 

Institute through 
improve the efficiency of technical
the provision of and capability of the
field and laboratory equipmentand supplies.
 

The project is designedwas chosen to cover six y(to assure completion rs. This time-framewell as of long-term graduate training,adequate time for construction and asfacilities development.The project will 
finance25 DSc's long-term training for 10 PhD's and
inU.s. Universities.
receive 
 short-term specialty 

An additional 57 participants will
international training
centes, and in IARC's 

tours or will 20 participants will or other

attend international be sent on studymeetings. Technical 
Assistance
will be provided for 102 months long-term and 65 months short-term.
The total 

of which 

life of project budget isestimated at $17.9 million
A.I.D. 
 will 
 provide 65 percent. ($11.3 m) and
Government of Burma will provide 35 percent ($6.6 m). 
the
 

The project designlong-term commitment has taken into account 
research will focus 

to agricultural the need for aresearch 
are planned on applied research on 

in Burma. This so
and as to review progress food crops. Evaluationsdetermine made inthe direction reaching objectivesfor subsequent
agricultural research program. 

support to Burma's 
The project

Oilseeds directly supportsProduction Project (MOPP 
the present A.I.D.to a project now #482-0005), and will 

Maize and
being planned lend supportin edible oil processingdistribution. and1.3. SummnaryFindngs 

aThis project is consideredand administratively technically, financially,sound. sociallyNo major constraintshave emerged during the design. to implementationItisbelieved that the project isready for implementation. 
..
Project
Check 
 ts
 

The project 
 meets 
 all applicable 
 statutory

Checklists are included in the Annexes. 

criteria. 
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11.0. 	 PROJECT BACKGROUND
 

I.1. 	 Agriculture Sector: The Socialist Republic of the Union of Burma is 
a country richly endowed with natural resources. With the largest
land area in mainland Southeast Asia (676,588 Kms 2 ) and a current, 
relatively low population density (52/km2), the potential for 
national development is considerable. Less than 40% of the total 
area of arable land is presently under cultivation, only 2,000,000 
out of a potential 13,300,000 acres are irrigated, and crop intensity 
is estimated at 120%. 75% of the total population of 35,300,000, is 
rural and approximately 64% are employed in agriculture. 

In 1972, the Burmese government shifted from its earlier
 
emphasis on industrial development to agriculture, and the current,
Four Year Plan (1983-1986) allocates 20% of the national budget for 
that sector. The top priority has been production increases on 
existing, cultivated paddy land, with an emphasis on production
intensification and double cropping wherever possible. In addition 
to rice, edible oil is a major ingredient in the Burmese diet, with 
an estimated per capita consumption level of 2.8 kg/year. In order 
to increase per capita consumption, eliminate importation of edible 
oil and increase exports of oil cake and related products, the 
Burmese government embarked on a program to expand, improve and 
increase 	the production and processing of oilseeds.
 

1.2. 	 AID Agricultural Development Assistance Strategy: In 1981, in 
response to a request for assistance, AID signed an agreement with 
the Burmese government for the Maize and Oilseeds Production Project 
(MOPP). The project is being implemented under the Ministry of
 
Agriculture and Forests with the Agriculture Corporation. This is 
part of a national program to increase maize and oilseed production
and was designed to cover 1.2 million acres in 40 townships. AID, 
through the MOPP, is providing US$ 30,000,000 including the provision 
of fertilizer ($15,000,000) equipment ($5,000,000), training
 
($3,000,000) and technical assistance ($2,400,000).
 

The MOPP funds are now approximately half expended, and the 
project is scheduled to be completed in 1986. A mid-term evaluation 
is scheduled for the second quarter of FY 85. Concurrent with that 
evaluation, the feasibility of a follow-on MOPP IIwill be assessed. 
AddItionally, an Agricultural Strategy Sector Review will be 
implemented in early FY 85. 

Burma is also placing emphasis on increased and improved 
processing activities in the oilseeds sector. It is recognized that 
production alone will not solve the problem of adequate edible oil 
supply unless existing expellers are improved and new processing
facilities added. The Ministry of Cooperatives has been given the 
mandate for all edible oil processing activities and AID is working 



ORGANISATION
 

,.THE 'MINISTRY OF AGRICULTURE,. &.-FORESTS
 

, , . M ii. . 

Deputy MiniSter Deputy, Minislr 
Agriculture ) ( Forests 

P!anning & Statistics,. 

D'Oepartment 

-
Agriculture Corporation ,
. 

Fot Dlepartwent 

Agricultural Mechanization Department -o-eS. 

1
Irrqation Oepartment 

-. Salt Industries Corporation 

Survey uepartrirent 

Settleaent, Land Records Deparlmnt 

.... + ' r•.- 1.Loi;.ltatlon :
]
Working Peopts Settilement Board 

4...........
 

•
4 



"ar.a., 
1 

f,ntcon 

"5LF~. 

,=.- ,rop 

Gerra Manag±rMaI 
urenltnic-- , entso 

Distribtion 

isos3Dvsos4Divisions 

.I.. Pulse - :is 


...u a - I IGeneralI 
 ra, a"tr-cf,&rjcsI-
PriL-tazerni 
--.. " ,Pro~ects 

!7 *j., so,,s 

ForaKgn Pru.,ccts 

i sate Fdrms 
I Supp't 9 

I " 
I [Sasrc7,ans 


LnLongterm ?'anrg.ioil" -oif ­
Co-ord at.on 

.Shorrtenn P..nnng I& M .n,rcr,n 

Eva'uation ot 
Plannncg 

Atrc-Eca, *,.c 

Genera manager Genral Manager Genwai Manager Deputy General Genia Manage.Adm ais ration Applied Reseamh Accounts Mananerr Land Use Agriututal 

Researdi Instdtie 

4 Cliviwions SDivisions 5 Divisions 1Dvions 
Co- ofdinaton Rs.e irh Plris Financial Procdes' n AdIirls

Anministrahon Ctilial Farms Budget Aknish aon !Agror y 
Supply. TrdruIt Treasury A~courils 

I iGeneral Seed Farms Monthly AcouixI
', 9 il _-Stalenl & AgII:uttIra,th,,'ery
 

I Manager Audit P,,rI P.,rnolfa y
Cunsolidated ElmI~i.Plantation CropsElori-n 
Accounts, Deputy. Generdl 
Stalwritens & I Mdsnijd LAprt Rice
 

6 Divisions Balance Sheets I Cereals 
 9 Grains 

[ iFibre Crops
ri Set&Planning &Stats;Rbber Estate:s lDSvisenhProcurement 
Rub i Food Legumes 
Oil Palm Estates tildling Storage SugarrCCanenHa dig Strg ug 

,Ostribuhior Procurement horticulturalI Procurements & Crops 

I Shipping & 

AdmnsrralonDocuinentat 
urvey I A/c 

',r,:mration 
OVerseas Training 

*'Reseacn &Training _ 

Fecrrammic 

ORGANISATION OF AGRICULTURE CORPORATION 

Figure 2 



with the Cooperative and Cottage Industries Departments under the 
MinittF-In developing a project to upgrade 16 mills throughout
Central Burma. The $10,000,000 project is anticipated to assist in 
increasing oil processing efficiency of these selected mills by
reducing residual oil content from 12-15 percent to 8 percent in oil 
cake, thereby increasing edible oil in Burma as well as improving the 
quality and export po~ential for oilcake by-products. 

In December, 1983, in response to an expression of interest by
the Burmese government and recommendations from UNDP, FAO and USAID
Staff in Rangoon, a study team was despatched from AID/W to assess
the current status of agricultural research in Burma. Based upon
recomendations emanating from that study, a PID was prepared and
approved by the Asia Project Advisory Committee (APAC) on May 9, 1984. 

IJ.3.0. 	 Burma's Agricultural Development Strategy: Burma is composed of 
seven states and seven divisions, which include 314 townships (27
urban and 287 rural). Agricultural production can be divided into 
two regions, Upper Burma and Lower Burma. Upper Burma, a flood plain

created by the Chindwin and Irrawaddy rivers, include the Divisions 
of Mandalay, Sagaing and Magwe. South of Mandalay, the flood plain
narrows for about two hundred miles before it opens again into a
second major flood plain known as Lower Burma. While Upper Burma 
averages only 30 inches of rainfall annually, Lower Burma normally
receives 100 inches per year. 

Agricultural policy, includin' research, is laid down by the 
Burma Socialist Program Party ana Council of State and then 
translated into strategic plans by the Agriculture Study Group under 
the chairmanship of the Minister of Agriculture and Forests. "ne 
research plans are prepared by the Agricultural Science Research
Comittee of the Agricultural Science Research Division. On this 
Committee sit representatives of the Agriculture Corporation, the 
Universities of Rangoon and Mandalay, and the university level
 
Institutes of Agriculture and Forests.
 

Overall responsibility for managing and implementing
agricultu; l activities rests with the Ministry of Agriculture and
Forests, which consists of seven Departments and three Corporations
(Figure 1 ). The Agriculture Corporation (AC), under its Managing
Director,Ismresponsible for all aspects of crop research, development
and production. Forestry activities fall under separate departments 
or corporations. 

The organizational structure of the Agriculture Corporation is 
depicted in Figure 2 

The problem confronted is to upgrade applied agricultural
research capability in Burma, especially for maize, oilseeds and
other selected crops, which will result in increased agricultural
productivity. Crop yields in Burma are low compared to other Asian 
Countries (Table 1). 

6
 



Table 1
 

COMPARATIVE CROP YIELDS IN SELECTED ASIAN COUNTRIES (KG/HA, 1982)
 

Maize Sorghum Soybean Groundnut Sesame 
Japan
China 

3W 
2999 

U0" 
1407 

7458l000 
1053 

1818 
1431 726 

Thailand 2156 1000 1000 1200 540 
Pakistan 1381 917 842 987 430 
Sri Lanka 1292 719 833 933 411 
India 1207 575 700 800 213 
Burma 1087 467 404 572 200 

Source: FAO Production Yearbook, 1981; Production Statistics
 
Ministry of Agriculture and Forests, Burma.
 

Despite increased agricultural exports in recent
 
years--primarily rice and rice products--which accounted for 57 
percent of foreign exchange earnings in the 1981-82 fiscal year,
Burma faces substantial trade deficits, Significant increases in 
foreign exchange earnings and savings are required to finance 
development in general, and to increase agricultural output for 
domestic and export markets, in particular.


The poor nutritional status of infants, children and women in 
the urban areas of Burma has been identified as a growing problem. 
In Rangoon Division for example, surveys indicate that only 79 
percent of the daily recomended caloric intake is being provided to 
this group. Increased domestic agricultural production is essential 
to meet the nutritional requirements of growing population. 

Buma's rich natural resource base has the potential for 
contributing to a major part of the overall solution of these 
problems. Burma's agriculture and forest sector accounts for 45 
percent of gross domestic product and employs an estimated 64 percent
of the labor force. Of the total land area of 676,588 square kin, 
one-half is under forest and about 27 percent is considered suitable 
for cultivation. But only 40 percent of this is under cultivation 
due to limited availability of water. Bunna has vast irrigation
potential but only 12.5 percent of the area under cropping receives 
irrigation, one of the lowest ratios in Asia, and only 15 percent of 
this irrigated area is double cropped. Because of the apparent low 
population density of 193 people per square km of arable land, there 
has been little pressure for expansion of cultivation into new land 
areas. 

Rice is the most important crop in Burma's agriculture sector 
and accounts for approximately 60 percent of total net sown acreage.
A variety of subsidiary crops such as maize, oilseeds, pulses and 
beans are grown in non-irrigated areas. Increased domestic demand 
for food, coupled with a decreasing amount of new land available for 
production, has led to more double-cropping of crops after paddy.
Yet, cropping intensity stands at a relatively stable (120 percent)
level due to a lack of irrigation. 
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Increasing crop yield isresearcm.- To date, rice 
the main objective of agriculturalhas receivedresult, substantial the most attention. As arice production increases have occuredpast decade. The during theBurmese Government has demonstratedTownship High-Yield in the WholePaddy Productionagricultural research from 

program that existinginstitutionsfit local like IRRI canconditions and result in increased national 
be adapted to 

net farm income. production and
mid-seventies The varietal improvement program started inhas led to the release the
varieties adapted of many high-yieldingto local conditions, which along with 

rice 
extersion ',ervice as well an effectiveas increased used
inputs, of fertilizers and otherhrive combined to double totalyear period from 1972-82. The 

rice production during the 10 
followed for other crops such 

same Whole Township strategy is beingas maize and oilseeds. 
Certain agronomic problems, however, are yet to be solved beforeBurma's crop intensification program cancountry. be expanded throughout theAdaptive research beyond the scope of existing projects and
activities is needed in order to bring about productivity gainssimiliar to those in rice. 

The lack of qualified researchersmost serious has been identified as theproblem at Burma'sFunds budgeted agricultural researchfor research institutions.are reaching
production advances a level where further 
program. Most 

will depend on a large-scale manpower trainingof Burma's advanced degreebeen research professionalstrained abroad, but they are too few in 
have 

graduates with number. Consequently,B.Sc. degrees are often assigned to design andout complicated agricultural carry
professionals are in great 

research activities. Qualified researchdemand and thereforethinly through they are spreadthe system. In addition, management of the human andcapital base should be coordinated.
 
Other 
 needed improvementsinstitutions include at Burma's agriculture researchlibrary and laboratory facilities andfor seedbed preparation, planting, equipment

weed control, harvesting and watermanagement.
 

11.4.0. Coordination andCooperation with other Donor Programs
 
To.. date, UNDP has been the most active donoragricultural research in the field ofin Burma. Its majorbuilding, with production-oriented role has been institution 

The purpose of a UNDP 
projects as secondary activities. 

was to strengthen 
$1.75 million five year project started in 1974the ARI in Yezin.progress in upgrading national 

The project made considerable 
programs. staff through training and fellowshipThe training of 16 Burmese researchers abroad represents
major success and areflects the importanceplaces on training. that the Burmese government
production 

A second major UNDP project concentrated on cropand provided 
$2.9 million
introduction of new and high yielding varieties of selected crops. 

in 1979 to assist in the


1983 evaluation concluded Athat future emphasis should be placed on 
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trainin.q.in research and recommended the establishment of a full 
scale, -1Wng-term post-graduate training project in agricultural 
research.
 

Another significant project is the joint CIDA/IRRI/Burma 
Cooperative Rice Research Program. Major aspects are rice based 
cropping systems, rice varietal improvement, and the introduction of 
prototype small farm rice production machinery. A closely related 
venture is the Japanese financed Training Project at the newly
established Central Agricultural Development Training Center in Hlegu
where an estimated 1,300 Agriculture Corporation Staff will be 
trained each year in technical subject matter, extension, 
administration, management, procurement, evaluation, and project
development. 

West German Aid (GTZ) is considering providing assistance for a 
Plant Protection Programme which may include an Early Warning 
Surveillance System and applied research on the use of predators as 
natural pest control.
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11.5.0. 

..lSEs:
 

11.5.1 Issues Raised in Asia pr ec Ad so 
Co u tee P C) R v eFM SECSTATE WASHDC 

TO AMEMBAZSY RANGOON PRIORITY
 

UNCLAS SECTION O1 of 02 STATE 169799
 

June 9, 1984
 
SUBJECT: 
Burma Agricultural 
Research Project (4824012); 
Asia
Project Advisory Committee (APAC) Review of PIDAPAC approved Ag Research PID May 22 withidance for
project paper (PP) design as follows: r"
' 


Issues:
 

Institutional Development:
 
AA/ASIA expressed concern
structure aboutof thethe Agriculture current organizationaloverlapping Corporationand/or duplication, and theresearch roles of the ARI and ARD. 

apparentin some instances, of theclarify the separation/definitionAA/ASIA requests design team
responsibilities 
vis of their
a vis roles
issues or implications of 
the new project and address 

and
 
a perceived any
need


restructuring. for organizational
 

AA/ASIA expressed 
concern 
over
support for ARI if there is doubt about their having the Primary
 

the implications of AID's
responsibility for adap%.ive/applied 
agricultural research within
the Ag Corporation.
 
The 
proposed five-year project will
fully institutionalize not be
and a Burmese sufficient to
oilseed research
production. capability


assistance -- It will take in maize12-15 
Years
well beyond the present project of AID
.self-sustaining, 
 to establish a
quality research institution.
 
Because of this, 
APAC 
recommended 
that the 
PP place the
 

current project in this longer-tern context and set intermediate
Project goals and objectives.
conceptual framework The evaluation plan should set
for review of those 
 a
goals and objectives
 
with the Burmese at key stages in institutional development.
 
Project Purpose:
 

Project 
 purpose 
 should
agriculture emphasize
research the strengthening
institutional of
capacity 
as 
a means 
to
increase non-rice food crop production.
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,Project
and 

should seek to enhance linkages between researchextension, and strengthen
also the two-way
inforntion between farmers flow ofand the research establishment viathe extension service.
 

External Aid criteria of Burmese Government
 
APAC expressed concern 
 that project design qualitynot -be compromised shouldby Burmese Government'sdonor-assisted projects include preference that allat least 60 percent commodityassistance.
 

Technical assistance:
 

Given that the 
 Burmese Government apparently prefersshort-term as opposed to long-term consultants,particular about and is verythe qualifications and experience of the T.A.it will accept, PP design should weigh carefullycontractual approaches to be provided. 
the types of 

team might consider such 
To this end, the designalternatives 
as the utilization
short-term consultants (should that be deemed 

of 
contract with manageablo) oran international research institution. 

a 

In light of the agency-wide commitment to complyAmendment provisions wherever with Graypossible, AA/ASIA stronglymission to consider minority TA sources. 
urges 

contractual Therefore, amode such as a joint enterprise approach, possibly
involving Title XII institutions (includingand again, 1890 universitiesInternational Research Institutions) might also beconsidered.
 

A description of living and working conditions under which
consultants will be required to
responsibilities operate and a delineation of all
to be borne by the Burmese Government, USAIDand the contractor should be included within the RFP andcontract. 

Concerns:
 

Research orientation: 
AID assistance 
 should 
 focus on adapting availabletechnology to Burma's needs. 

Efforts should be made

the Burmese 

during the design exercise to encourage
Government and the ARImanagemlent planning 
to request and incorporateand economic analysis wellas as biologicaland physical research within the project scope. 

Incentives (salary, bonuses,international publicity, participation inprofessional exchanges,highly qualified personnel 
etc.) for attractingto the agricultural research fieldshould be examined. 
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Environment/Natural Resources Management: 

While approving a negative determination as requested inthe IEE, APAC recommended that AID-assisted research examine
integrated pest management as an alternative to imported
pesticides. Research should also consider agro-ecosystems
approaches such as those currently being used in Agriculture
Research Projects in Indonesia and Thailand, in addition to 
intensification methods using fertilizers. 

FYI. This P.I.D. was the first project document in the
Asia Bureau to be reviewed with the new, revised procedure
evolved from the Asia Bureau experiment. In this new format,
the final APAC consists of the Assistant Administrator/Asia,
Deputy Assistant Acinistrator/Asia and one representative each 
from Development Planning, Project Development, Technical

Resources, General Council, The Desk, Program and Policy

Coordination, and Science and Technology. A representative from 
AID/Burma would also be invited to attend if available. 

Itwas felt that the limited attendance allowed the AA/ASIA
to gain a deeper understanding of project issues. Also, it
provided incentive for the participants of the preliminary

project committee to identify and more fully articulate their 
concerns and positions for the issues paper.
 

2 Response to Issues Raised in the Asia Project Advisory Committee 
(APAU) Review of the PID 

2.1. Institutional Development and the Project Purpose: The 
potential for overlapping of responsibilities has been posed as 
a problem for maize and oilseed development research. Initially
there was the problem of which institution to choose as the 
counterpart organization. The P.I.D. Team correctly chose ARI
 
on the basis of its facilities at Yezin and its having been

given the mandate from the Ministry of Agriculture to conduct 
the type of research envisioned; i.e. the adaptation
available, and development of new technologies 

of 
to fit Burmese

conditions for maize, oilseeds and other selected crops. It wasfurther deemed desirable to strengthen coordination with ARD and
the Extension Division so that new technologies could be tested 
on farmers' fields, and to ensure that applicable research
results are made available for farmer use. This dissemination
activity is considerable in Burma when one considers the 4.1 
million small farmers and the wide range of fa,'n enterprises
involved. It is doubtful that any one or even two organizations
could fully accomplish the target tasks. The three

organizations have been highly successful in adapting IRRI rice
technology to their paddy rice conditions. Maize and oilseed
technology will be much more complicated. With IRRI rice, it 
was primarily a matter of adapting breeding lines, choosing the
right varieties, and then using proven cultural practices onthese varieties. With maize and oilseeds, not only varieties 
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but new packages of cultural practices will need to be developed
fQ=he four different agro-ecological
of the basic packages zones. The development
will be one
specific adaptation major task and
and application the site
farmers' fields will be another. of this technology 
 to
 
motivating farmers by 

The final job of training and
the Extension 
Division 
will 
 be a third
major endeavor.
 

Discussions on coordination and cooperation between the ARI
and Agriculture 
Institute 
indicate
mainly exists that cooperativeon an informal activity
are improving. Library and 

basis, although formal relations
publications are laboratory facilities, lecturesexchanged andamongNegotiations are underway scientists and students.betweenand Agriculture l'or 

the Ministries of Educationmore formalized
provide for relationships
affiliated that would
status for ARI
Institute and scientistsfor ARI staff to take at theat the Institute. advanced degree courseShared conmunity facilities also 
work 

to improved collegial relationships. will leadA committeeand Professors of scientistsfrom both institutions 
is active 
in Promoting
community betterment in Yezin.
 
The life of project will be
originally proposed six as opposedfive years. to the

designed to focus on 
The evaluation arrangements arethe development of the research program,facilities and human resources, all within.aolong-range context.
 

The Ministry 
of Agriculture 
and Forests,
Corporation and its Divisions are aware of, and 
the Agriculture
 
are taking into
consideration the recommendations to consolitJate their research
activities. 
 They are 
aware 
of duplications of effort in
cases, which, with some
their limited resources,
cannot afford. is a luxury they


task involved 
However, they are aware of the magnitude of the
in maize 
and oilseed research,
application and dissemination. its adaptation,


given more Indications are that ARI will be
research responsibility and ARD
research application more seed farm and
respinsibility.
numerous The design team
instances of cooperation and saw
when we shared use
visited ARI, of facilities
ARD 
and Extension 
facilities. 
 For this
reason neither duplication nor lack of cooperation is
seen as a
major issue with maize and oilseed research.
 
The emphasis 
 on training
indicative of the in the initial project
institution is
building nature 
of the project.
$3 milTion-or 28.0% of foreign exchange cost is designated forlong and short-term training. 
 The project includes 102 person
months of long-term and 65 person months of short-term TA.


specialized short-term assistance. 
The


long-term advisors will provide guidance and supervision for the 
planned that to To provide continuity, it isthe extent possible, the same short-termadvisors will be used for the recurrent consultancies.
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External Aid Criteria of the Burmese Government: 
At the initial
iiing with the Managing Director ofthe Agriculture
Corporation, the design team was advised not to include
unnecessary machinery or equipment in the project. 
 The
illustrative lists and budgets comprising $3.5 million or 32.7%
of foreign exchange costs, are reasonable, necessary and do not
compromise the quality of the project design. 
 The exact items
will be determined after an inventory of the Yezin resources and
an assessment of required repairs and spare parts ismade by the
TA team.
 

11.5.2.30 
 Technical Assistance
 

Due to the very broad and complicated nature of the project
involving research on four crops infour agro-ecological
regions, and based upon previous experience and recommendations
from the World Bank, UNDP and FAG, 
itwas determined that open
bidding would be the most logical means of contracting. 
8A
firms and Title XII institutions (including 1890 universities)
should be encouraged to propose innovative technical approaches
and qualified personnel, either independently or as joint
partners ina 
consortium.
 

A brief description of the living and working conditions
and recommendations concerning the recruitment of personnel is
included in this paper and should be expanded in the RFTP and TA
contract.
 

11.5.2.4. 
 Research Orientation
 

The incorporation of management and economic analysis
training has been enthusiastically received by the AC and the
ARI. Long-term training for a 
PhD agricultural economist is
planned and the possibility of establishing an agricultural
economics division at ARI Yezin was discussed. Short-term
training will be provided incomputer analysis and research
management. 
Also, courses are planned to be held in-country on
research management and small computer use.
 
11.5.2.5. 
 Environmental/Natural ResourcesManagement
 

Two areas have been identified as being of environmental
concern. 
These are pest management and soil conservation.
Recommendations have been made that a 
team of U.S. and Burmese
experts ineach of these fields perform an assessment of these
two areas to provide technical and policy guidance in order to
minimize potential problems. 
As these are areas of real 
concern
withIn the Burmese and international scientific communities, an
annex on this subject is included with the project paper. 
This
especially relates to the need for proper land management and
soil conservation policies and practices. 
 Integrated Pest
Management (IPM) isaddressed indepth inthe Crop Protection
Section of the Technical Analysis.
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II.5.3, 
 Other Issues
 

1I.5.3.1. Trainin 

There is a lack of Agriculture Corporation staff who aresufficiently proficient in English to pass the TOEFL 
test after
six months of intensive

Foreign Languages (IFL). 

English training at the Institute ofExperience has shown thatA.C. 30% of thestaff selected for degree training score less than 425,score between 425 to 60% 
that 

500 and 107 score 500 and above. Thosescore below 
 425 are
U.S.institutions. not accepted for entry into
A majority of the candidates with450 require a score of9 months of training at IFLFor to reach the 500 level.this reason the project has limited the numberdegree candidates to 5 PhD and 
of start-up 

and for 
9 MSc for the second year, 5 PhD9 MSc the third year, and 7 MScThis is the maximum number of candidates for the fourth year.bth ARI and AID/Burmabelleve they can select and train inEnglish per year.
 

II.5.3.2. Fuel and Electricity
 

There is a drastic shortage of dieselBurma. and gasoline inThese fuels are rationedand within the 
armong the various ministriesdepartments and projectsAgriculture Corporation has 

of each ministry. Thegiven
priority for fuel, 

ARI and this project topIn spite of this high priority, the projectdesign team has attempted to keep to a minumumdiesel-powered equipment purchased 
the amount offor the project. It shouldbe added that wherever possible, gasoline engines should be used
as opposed to diesel, since that fuel 
ismore available.
 

None of the 
 proposed research sub-stations 
 now
electricity, but three have 11 
have


KVA lines close by. Transformers
will be purchased to electrify each of theand an additional three sub-stationstransformer for Yezin to provide for thecontract consultant housing and the coldpurchased. The Electric Power storage units beingCorporation has at least a oneyear backlog of work which means that theelectrified until the third year 
stations will not beof the project. The projectwill provide portable generators to compensate for this delay.
 

11.5.3.3. 
 AID/Burma Staff Requirements
 

The AID office in Rangoon has at present a six personstaff: the AID Representative, USDH 
Development Officer, a Program Officer, a Health
an Executive 
 Assistant 
 to the AID
Representative, an Agriculture Development Officer,
Assistant Agriculture Development and an


Officer. Thecontracting and controller,procurement 
 services are
USAID/Bangkok. supplied from
Legal services are currently provided by the RLA
in Colombo. AID/Rangoon has

positions, requested two additional
a Project Development Officer
Management/Financial and a combination
Officer. 
 The former has been approved and
a new staff member is expected by mid-1985. 
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..AID/Rangoon has three projects in the implementation stage
amrthree in the design stage. A list of the projects and the 
project management officer for each of these is as follows:
 

PROJECT AID Project Management Officer
 

Primary Health Care I & II Health Development Officer 

Edible Oil Processing & 
Distribution Project Development Officer
 

Maize and Oilseeds
 
Production I Agriculture Development
 

Officer
 
Maize and Oilseeds
 

Production II Agriculture Development
 
Officer
 

Agricultural Research and
 
Development Agriculture Development
 

Officer
 

The project design team recommends that the financial 
position requested by AID/Rangoon be granted by AID/W as 
soon as possible. The projects, including contracts will be
mission-managed and the need for a Controller-trained person
to advise on project financial matters is justified. 

Level and Schedule of AID Grant Obligations
 

In order to meet the preferred schedule of expenditures
(commitments) in the fiscal years in which funds are needed,
AID/ Buma recommends a revised schedule as follows:
 

($ millions) Total FY 85 FY 86 FY 87 FY 88 

Previously planned 10.0 2.5 2.5 2.5 2.5
 

Recommended 11.3 3.0 2.3
3.0 3.0 


The increase in the level of obligations from the
 
originally planned $10.0 million 
to the new, recommended $11.3 
reflects the additional year of the originally planned five year
project. The project design team recommends a six year activity
in order to accommodate the maximum effort in long-term degree
training. Lack of trained scientists is seen as the major
research constraint in Burma. 
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III. 0. 	 DETILED PROJECT DESCRIPTION 

111.1.0. 	 Project Goal: The goal of the Burma Agriculture Research and 
Development BARD) Project is to increase agricultural 
productivity in terms of per acre yields and total national 
production. This requires more intensive use of existing
 
cultivated land through the development and adaptation of a
 
continuous stream of improved technologies and their adoption by 
farmers. 

I1I,2.0. Project Purpose: The purpose of the project will be to 
Strengthen the capability of the Agricultural Research Institute 
(ARI) to plan, organize and carry out production-oriented research
 
in maize, oilseed and other selected crops which will be done at 
the ARI station in Yezin and at satellite stations which will be 
developed in the four distinct, agro-climatic zones in which those
 
crops are grown in Burma. 

111.3.0. Project Outputs: The Project is designed to increase: 
1) the number of successful, production-oriented research 
experiments and trials; 2) the number of trained research 
personnel working on maize and oilseeds; 3) the number of active 
cooperative 	 programs and linkages between the ARI and
 
International Agricultural Research Centers (IARCs); 4) the number 
of volumes of reference materials at the ARI library at Yezin; 5) 
the number of physical structures and acres of appropriately 
engineered research land at Yezin and the satellite stations; and
 
6) the number of improved maize and oilseed varieties.
 

Also, the project will improve the capacity of the field 
stations and laboratories to conduct field trials and laboratory 
analysis, which in turn will result in the identification of 
specific agronomic practices suitable for each of the four 
different agro-climatic zones in which these crops are grown. 

111.400 	 Project Inputs: The project will provide 102 person-months 
of long-term and 65 person-months of short-term technical 
assistance to the ARI in order to: 1) increase its capacity to 
develop and manage a national, production-oriented research 
program; 2) develop in-service training programs through which the 
technical capacity of research staff can be improved; 3) assist in
 
the planning and improvement of the lands on which research trials
 
will be iarried out in Yezin and at the four satellite stations; 
4) assist in the selection and provide training in the utilization 
and maintenance of facilities, equipment and machinery for 
laboratories and field stations; and 5) assist in the selection of 
appropriate degree and non-degree study programs in the U.S. and 
at IARCs, and in the preparation of participants for those
 
programs.
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AID will also provide funds for the physical up-grading,
iml"dng materials, spare parts, equipment and machinery for 
laboratories, field research facilities and the ARI library. Long
and short-term training, study tours and attendance at regional
and international conferences will also be funded under the
project. 

III.5.0. Project Narrative: 

The major thrust of the project will be to strengthen the 
capability of the ARI in Burma to plan, organize and carry out
production-oriented research the of maize andin fields oilseed 
production. For the most part, the staff and main activities of
the project will be centered at Yezin, the national agriculture
research institute of Burma. Additionally, efforts will be made 
to strengthen the agriculture research capabilities by the 
establishment of satellite field stations in four different
agro-climatic zones. A qualified U.S. private firm, university, 
or an International agricultural research institution will be
contracted to provide research professionals and to assist ARI to 
(1) increase its capacity to plan, develop and coordinate a
national production-oriented research program (2) to develop an
in-service training program to improve the professioral capacity
of the research staff; (3) provide special assistance in the
development of research facilities at Yezin and fourthe satellite
stations, and (4) provide research expertise in the execution of
field and laboratory investigailons. The major elements of the 
assistance to be provided are as follows:
 

Ill.S.1. Long-Term Assistance in Research Development 

The project will provide under contract a long-tern (48
months) senior scientist to work with the research and training
programs of the research staff inARI. He will provide assistance 
in the evaluation of needs, research programing, and in the 
adaptation of modern techniques of research in the fields of maize

and oilseeds production. The scientist, a PhD, wll have had at
least 5 years overseas experience in production research. He will
 
serve as Team Leader. 

III,5,2, Long-Term Technical Assistance in Station Development 

As soon as possible after project start-up, a station 
development specialist will be placed At Yezin for a 54 month 
period. He will plan, coordinate and supervise the activities of 
the short-term specialists in farm machinery, drainage,
irrigation, and land leveling. The physical environment in which
the research will be conducted at the Yezin station and the four 
satellite stations will be upgraded.
 

•III,5.3, Short-Term Technical Assistance
 

The prcject will provide a total of 65 man-months in selected 
areas as follows:
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-Discipline 
 Person Months
 

Station Development (irrigation, drainage,'*

machineries, leveling) 
 24
 

Library Science 
 3
 

Maize and Oilseeds Research 
 16
 

Pest Management 
 14
 

Other 
 8
 

The short-term specialists will be contracted on a long-term

basis but will serve 
in Burma one to three months a year. Short
tern contracts of this nature will make it possible to obtain the
 
services of outstanding scientists 
over a long period and will
lend continuity to the research development program. A major
effort will be made to obtain 
staff from the International
Agricultural Research 
Centers (IARC's) thereby strengthening the
direct linkages with these centers which have much to offer Burma
in the way of new material and research techniques. 

Professionals financed under protjram workthis will with
Burmese scientists and staff 
in ARI in giving the following
 
assistance:
 

(1) Provide new technology in maize and oilseed crop

production research.
 

(2) Provide in-service training in their field of-specialty.
 

(3) Assist Burmese scientists in planning and conducting
 
crop research.
 

(4) Assist Burmese scientists in obtaining new and improved
 
crop varieties and breeding materials.
 

(5) Assist in preparation of specifications for equipment

and commodities to be utilized in research programs.
 

(6) Provide assistance in their specialities throughout the
 
country, as 
 requested by ARI or the Agriculture

Corporation.
 

(7) Assist in the preparation of candidates 
for advanced
 
training i. U.S. or other countries.
 

(8) Assist 
 in long-range planning for crop production'

research in their specialities.
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5.4. .Training 

tn order to develop within ARI the necessary level ofresearch expertise in the maize and oilseeds sector the followingtraining will be financed under the project:
 
(1) Masters of Scienice training in the U.S. other
or 


countries of (25) researchers
 

(2) PhD level training in the U.S. of (10) researchers
 

(3) Training of (67) technician researchers in other 
coui:tries through short courses and seminars in selected
research subjects. 

It isanticipated that many of the short courses and seminars
attended by the participants will be at the IARCs IRRI, IITA,CIMMYT and ICRISAT. 
 The TA contract will also include provision
for an English language specialist, familiar and experienced in 
teaching English as a foreign language.
 

5. Development of Satellite Research Stations:
 

Experience has as areshown that crop plants living organisms
affected by their total environment. Within Burma there are many,
environmental 
 differences in soil and climate conditions, in
cropping systems and the distribution of pests and pathogens.
Optimum results in crop production can be obtained only by usingmaterials and methods that are specifically adapted to theirenvironment. Therefore, there is a need for strengthening thefacilities and capabilities of ARI for conducting research outside 
Yezin.
 

The project will assist in the development of crop production

and cropping systems research capabilities for maize and oilseed 
crops in four (4) main agro-climatic zones: 

Average Satellite
 
Zones 
 Annnual Rainfall Station
 
Deltaic 1000-2000 m Shwelaung 
Smi-arid, rainfed 250-500 m Nyaung Oo 
Soul-arid, irrigated 250-500 mnu Myananda 
Upland, rainfed 500-1000 m Aung Ban
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These satellite research stations have been selected to carry 
owtrerop production research on maize and oilseed crops during the 
appropriate seasons. Research staff from Yezin will conduct field
 
trials at these stations to determine the suitability of plant
materials and innovative technologies under the different soil and 
weather conditions. A detailed description of each of these 
stations, facilities to be constructed, and priority research can 
be found in the technical analysis.
 

NII.5.6. Development of Library 

The availability of new, up-to-date reference books and 
professional Journals is essential to all scientists conducting 
research. Itnot only furnishes them with up-to-date knowledge in
 
their field of speciality, but often so'ves much time and labor in 
avoiding the repetition of work already completed. 

An allocation of $500,000 will be used for books, Journals, 
equipment and materials needed to update the library already 
established in Yezin. Technical assistance will be supplied

through a short-term consultant. Library science training will be 
offered to the staff of the library.
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IV.o. PROJECT ANALYSIS 
IV.1.0. Technical Analysis
 

IV.l.1. 
 Research CaDability Analysis
 
The Agricultural Research InstituteCorporation (AC) has the mandate to plan, Coordinate and implement
 

(ARI) of the Agriculture
agricultural research forForest.. the MinistryIn the of Agriculture
Division (ARD) 

past bnth the AR! and the and
of the Applied ResearchAe have conductedadaptation trials on regional verification andand Extensionrecently acquIred 

ARD Division stations.13 regional AR! hassupported by this stations (4 of which willproject) bein addition to their main stationYezin. at 

With regard to the BARD project,oilseeds and maize the ARI research rrogramwill include innative selectionand exotic and manipujitionlines of ofsunflowers. Selection maize, groundnuts, set.amecriteria andearly maturation within 
will include: yield potential,specific rotations,and disease re-istance. drought tolierances,Adaptive
cultural reseechpractices is plannedas seedbed preparation, oa such

fertilizer trials, seed
rate and spacing, and pest and weed control.
 
The research land area at Yezindrainage development, requires major irrigation andearly and these improvementsIn the project. Adequate will be providedlaboratoryat Yezin but not and office space existat the substations.screen houses for pest 

ARI will construct additional,Tdnagementfacilities, research,housfrg at Yezin crop dryingand other required buildingssubstations. on the 

Research laboratories are fairly wellof the equipment equipped.is inoperable due to 
However, muchand/or repair. a need for spareThe project parts

assistaoce will provide funds 
use and 

to repair the equipment, train the 
and technical 

maintenance staff inof the equipment the properand advise on additionalparts, equipment and material requirements.
 
: There is an
idle, again due 

abundance 
to 

of field equipment at Yezin, much of it
power and 
a lack of spare parts, ortraction. adequate tractorThe project will address this problem, byproviding funds for spare parts and technical assistance to effect
 

the repairs. Additional farm equipment will be purchased, but in
most cases, only after an inventory of existing equipment has been
made by the TA team.
 

Another 
 major constraintproductivity to increasing agriculturalis the lackscientists. of trained, seniorTherefore, researchersthe project provides and
long-term, advanced 
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degree study in U.S. universities and research centers. In
addl bn, short-tern courses, study tours and participation in.regional and international conferences is included in the 
design.
 

IV.1.2. Field Station Development 

Burma has wide variations in soils and climatic

conditions, cultural cropping systems and incidence of pests
and pathogens. Under this project, research trials and
experiments in crop production will be expanded to ensure asteady flow of improved crop varieties and recommendations ofimproved cultivation techniques to farmers. To facilitate this 
planned expansion, the project will 
upgradv research facilities
 
at ARI/Yezin and assist in the establishment or "pgrading of
four satellite research stations representing the major

agro-environments in which maize and olseeds aiN. being grown.The Project Design Team visited a number of potential sites 
prcposed for consideration by ARI, a.d has recommended that

site development assistance be provided to the following
satellite research stations:
 

Representative Agro-Environment Satellite Station
 

Del talc Shwelung
S$;av-arid, rainfed Nyaung Oo 
Semi-arid, irrigated Myananda
Upland, rainfed Aung Ban 

The following section describes the Yezin and satellite
stations' conditions, outlines the proposed physical

development plans, and identifies relevant station management
issues to be addressed during project implementation.
 

IVI,2.1. Agriculitural Research Institute, Yezin 

IV.1.2,.1. The Site 

The fai'm includes 911 acres of which 
690 acres are
cropped, and about 200 acres improved, i.e. laid out andplanted to crops of the area. The farm lies on the broad,
flat, alluvial plain starting 1.25 miles from the Yezin Dam. 
A 
layout of the farm is shown in Figure 3 and Annex Map No. 4. 
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tU Yezin and satellite stations will be upgraded so that excess 
Iftr can be removed in the monsoon season and irrigation
 
distribution increased during the dry season. At the sar.: time 
consultants knowledgeable in the operation and maintenance of land 
leveling and tillage equipment will a'.sist ARI irF leveling the 
research field area in order to improve irrigation, and to train 
ARI staff in the proper setting and coeration of tillage equipment.
 

ARI has been provided laboratory equipment by past UNDP/FAO 
projects, MOPP, and other donors. Much of this equipment is not 
being fully utilized due to lack of training and/or missing parts 
and accessories. The project will provide two person-months of 
consultant services each year during the first three years of the 
project to assist ARI/Yezin to:
 

- Prepare an inventory of laboratory equipment at Yezin and a 
list of necessary parts and accessories; 

- Assess the illustrative list of laboratory equiprnent.to ,be 
purchased under the project, correct for duplication or 
omissions and prepare the PIO/C; 

- Make the required repairs;
 

- Develop an inventory control system; and
 

- Train staff at Yezin in tte proper maintenance and operation 
of laboratory equipment.
 

A library science consultant will be provided for two man 
months, as early on in the project as possible, to do an inventory 
assessment and then prepare a purchase order for books, journals 
and related materials to update the ARI library at Yezin. Upon 
delivery of the materials the consultant will return for one month 
to catalog the purchased books and to provide library science 
training. 

I,.14.2.2. Crop Science and Related Disciplines
 

The project will provide for Agronomic/Plant Breeding
 
Specialists for each of the four major crops (maize, sesame,
 
sunflower and groundnut) to be present for one month a year for
 
four years. These experts will assist counterpart ARI staff to
 
plan field trials relating to soil preparation, farming systems,
 
plant' spacing, fertilizer requirements, pest c(,ntrol, water
 
management and varietal improvement. They will also assist in the
 
introduction of exotic and hybrid varieties, and for regional
 
adaption and yield trials.
 

Weed infestation and rodent damage are the two major 
constraints to increased crop production in Burma, especially on 
irrigated land during the monsoon. The project will provide 14 
person-months of consultancy services to address weed and rodent, 
as well as insect and disease problems. 
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The project also provides eight person-months of technical 
elltance in soil science, draft animal power, and research
design. The soils expert will assist in soil classification at 
the sub stations and will advise the crop improvement staff in
designilg fertilizer response trials. Due to long range 
projections of continued fuel shortage in Buma, the project will 
include research on improved draft animal efficiency and
especially weed cultivation, possibly with assistance from ICRISAT. 
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IV.2.O. 	 Tra!ting Analysis 

IV.2.1. 	 Strategy 

Both degree and short-teria training are among the most highly
 
desired and needed elements of development in Butma. More
 
technological exchange on the international level is needed in 
order to conduct necessary develop ?nt research. This increased 
exchange will 	require that a number of people be released from key 
positions in research institutions to take advanced degrees. This 
needed increase in trained staff is being addressed by projects of 
AID and other international donors through various scholarship 
programs. Therefore, additional overseas training directed at 
agricultural research is needed and BARD addresses this training 
issue to the 	 fullest extent possible. The team, in consultation 
with AgricL'lture Corporation (AC) staff, determined that a maximum 
of 10 PhD, 25 MS, 51 short-term, and 20 study tour participants 
could realistically be recruited, be released from their duties, 
and meet the language requirement during the life of project. 
(See Training Plan). 

IV.2.l.1. 	 Long-Term Training: The AC prefers that their participants 
be proven employees before sending them for foreign training.
Also, the positions to which participant graduates will be 
assigned require previous administrative and technical experience, 
usually for three years with the AC. Consequently, new Lployees 
of the AC who otheruise would be available are not considered 
eligible. Also, staff who have had foreign training are not 
eligible for 	further overseas training until they have served at 
least three years with the AC after such training.
 

The proposed subject matter areas were chosen both for their 
applicability to maize and oilseed research and to meet 
requirements in the basic discipline areas. Upon completion of 
their time with BARD, the scientists may be transferred to other 
crop or basic research in their field and be equally productive in 
new areas. 

IV.2,1.2. Short-Term Training: The short-term training positions also 
meet the needs of higher level staff for upgrading in their 
professional specialties. These officials have the requisite 
background experience and theory, and with an opportunity to 
interact with international colleagues, they will remain 
technically current in their fields of specialization. Since they 
are primarily in supervisory positions, they will be able to pass 
on what they gain from their experiences to their respective staff 
members through in-service training activities. 

IV.2.1.3. 	 Study Tours and Professional Meetings: The study tours and 
professional meetings will offer opportunities for Burma's top 
agricultural researchers and scientists to associate and exchange 
ideas with their international counterparts. Again, as 
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wt?= the short-term training, these exposures will allow the
scTlMtists to stay abreast of their scientific fields. 

IV.2.1.4. 	 English Language Proficiency: A significant number of long
and short-term training candidates, who are otherwise technically
proficient will lack adequate English language skills. This
problem has been recognized by government policy makers and is
being addressed by expanding the Institute of Foreign Languages
(IFL), and having English taught at all levels of the school 
system, particularly at the university level. However, at the 
present time, English language teaching facilities are inadequate
to meet current and projected demand. Therefore, enrichment
training will be provided for all candidates who score below the
required ALIGU level through the Technical Assistance component.
This training will utilize the teaching method known as "Teaching
of English as 	a Foreign Language" (TOEFL). 

The TOEFL program will be implemented in two stages. The 
first stage will consist of program design and the identification
of training materials and aids. The second stage will be the
actual training. Both activities could best be accomplished by
the Technical Assistance contractor, utilizing resident TOFL 
specialists who will be selected on a competitive basis. 

IV.2.2. 	 Training Plan 

IV.2,2.1. English Language In-Country Training: The AC will identify
candidates for screening and Englsh language testing as early as
possible after project obligation. A list of initial candidates 
that will require English language enrichment training will be
ready and candidates available by the time the TOEFL program is 
designed and ready for implementation. 

IV.2.2.2. Long-Term Training: The AID Office will work with the
Agriculture Corporation immediately after authorization to 
identify as many of the thirty-five long-term training candidates 
as possible. Every effort will be made to admit those candidates 
identified and Judged to have the required English language
proficiency to appropriate U.S. institutions as early as 
possible. It is anticipated that fifteen scholars will enter 
advanced degree courses in 1986, thirteen in 1987 and seven in
1988. All long-term candidates should be in training not later 
than the fall semester of 1988. The AID Office will prepare
PIO/Ps (Project Implementation Order/Participants) to cover all 
long-term training. It is proposed that long-term participant

training be provided through the S&T/IT contract with Partners for
International Training. This arrangement is based upon the
 
previous record of success of this institution in dealing with 
Burmese scholars and their proven capability to: (a) select 
institutions 	and courses of study which are appropriate for
 
participants; (b) provide relevant and effective orientation to 
the U.S. and especially student life in America; (c) regularly 
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monitor the academic progress and well-being of the participants; 
a!N (d) provide timely assistance and support during the 
pi--cipants' period of study. 

The following information relates to PhD and 
training. A list of fields of training for Ph.D. 
located Inthe Financial Plan Section. 

Master degree
and M.Sc. is 

IV.2.2.2.1. PhD 
TiT Duration - 3.5 years/student
(b) Location - U.S.A. 
(c) Cost per student - $25,000/Yr x 3.5 Yrs a $87,500
(d) Timing - Six students will begin their training the 
second year of the project and complete their degree in the 
5th year. Four students will not begin until the third year
of the project and complete the requirements for their 
degrees in the sixth year. 

IV.2.2.2.2. MASTERS 
(a) Duration - 2.5 years/student 
(b) Location - U.S.A. 
(c) Cost per student - $25,000/Yr x 2.5 yrs a $62,500 
(d) Timing - Nine students will begin training the 
year, nine the third year, and seven the fourth year. 

second 

IV.2.2..3. Short-Term Out-of-Country Training 

Approximately 51 candidates from the ARI will be selected 
for short-term training and 20 for observation tours. 
Short-term training will involve periods varying from 1 to 6 
months per person, and include academic courses, seminars 
conducted by institutions other than universities, on-the-job 
training, and familiarization tours. The training courses will 
be selected to meet the particular requirements of the 
candidate and the training objective. 

The same procedures for the identification and screening
of candidates for long-term training described earlier will 
apply to short-term training. The AID Office will be 
responsible for processing short-term training. The technical 
assistance team will assist by identifying suitable courses and 
other training possibilities to meet the training goals. 
Short-term training isproposed as follows: 

IV.2.2,3.1. Training at International Centers. 

IV62.2.3.l.l. Number of participants - The project proposes to enroll 
.38 participants for training at International Agriculture 
Research Centers (IARCS), 10 at the University of the 
Philippines/Los Banos (UPLB), and 3 for sesame production 
training in Israel. The duration of training will vary from 2 
months to 6 months. 
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IV.2.2.3.1.2. 


IV.2,2.3.2, 

IV.2.2.3.'3; 


IV.2.2.3,4. 

Fields of Study Maize- breeding/&gronomy-development training will and stationbe conducted
!systems at CIMMYT, croppingand integrated pest managementconducted training willat IRRI, and research be 

implements and training on animal drawn 
at 

groundnut production training will beICRISAT. conductedSix participants
training at the National Crop 
will receive rodent controlProduction Center at UPLBPhilippines and in thefour will be trained in library science andinformation retrivial at UPLB.
 

Study Tours and Society Meetings
 
Ten AC participants will 
be selected for study10 for professional tours andsociety meetings during the life of theproject.
 

Administration Arrangements
 

The Mission
AC, for the 

project manager will be responsible, with theselection of short-term participants and to arranefor their training. PIO/P's will be used. 

Cost
 

IRRI 
8 participants for 6 months each - 4&=e

International 
 Travel ($1000/participant) 8,000
Training cost ($2000/participant/month) 
 96.000
 

$104t000
 

CIMMYT 
10 participants for 6 Mo each ­ 60 mm 
10 participants for 2 No each - 20 mm 
International Travel ($
3000/participant) 
 60,000

Training cost ($
2000/participant/month) 
 160,00 

Participants Total 
 $220,000
 

ICRISAT
 
2 participants for 4 No 
each - 8 mm
 
8 participants for 6 Mo each ­ 48 m 
International Travel ($800/student) 
 8,000

Training cost ($
2,000/participant/month) 
 112,000
 

$120,000
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IY.I.2.1.2. Additional Fam Research Area 

'The farm has acquired 500uplands, acres of partially forestedadjacent to the southeast border of the farm,
on Appendix Map shownNo. 2. The area is borderedthe main highway to Pin on one side byLaung, thus providingThe area has rolling hills with good access.numerous gullies and sparseforest cover. 
local 

Some areas have been cleared and cultivated byfarmers. Upland crop researchlevel portions this 
could be conducted in theof area. A land classification andsurvey will soil
be needed to delineate the areas where upland crop
research could be conducted.
 

IV.1.2.1.3. 
Soils
 

Theie are seven 
range 

types of soils on the station. The soilsfrom alluvia to clay
sand 

loams with subsoils composed ofcoarse which provides sub-surface drainage and reduceswater logging of the surface clays. Accordingclassification, to an FAOthe soils map
Map of the farm shown in AppendixNo. 3 uses the following mapping units that reflect theorigin of the soil and effect of the soil forming factors: 

M -- Gray Broina SoilMG -- Meadow Gley Soil 
(on silty subsoll)(water affected --
MSLG -- reduced condition)Meadow Slightly Gleyed Soil 
(slightly water affected)
MA -- Meadow Alluvia Soil (normal profile)
MAS-- Meadow Alluvia Soil 
(on coarse sand)
GBF -- Gray Brown Forest Soil (on sloping land form)
GART -- Gray Artificial Soil (disturbed land)
 

IVl.2.1.4. Climate
 

Yezin is in the transition area between the wet zoneSouthern Burma of 
Annual rainfall 

and the dry zone of Mandalay and Pakokku.averages from

mainly in the 

40 to 60 inches occurringmonths of June through September, with an
average of 80 rainy days a year. 
.. March and April are months of evaporative demand deficit.May through September are months 
of water surplus, with
deficits inmid-June and late September.
 

IVJl-2.1.5. SurfaceWater
 

The surface water resourcesYezin Creek, stored 
of the farm are primarily frombehind the Yezinfluctuations Dam. Extremein annual stream flows and aalternative study ofwater sources prompted the construction of 
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additional

'.for usefo stationtube wells. 

wells havea Tenn tubetube well been constructed 
our- o
thef'-wells and
are shown six for irrigation.
irrigation wells yield 383 and 450 g.p.m. 


in Appendix Mgps Location 

and No. 5 and 6. of


180 Two
feet respectively. at a depth of
Pumps
have not been for two irrigation 320
 
installed. wells
sites. Electricity
Additional is available
tube at
wells the
constructed to augment the irrigation water supply.
 

if required, be
could 


IV.1.2.1.
 
6. Rainage
 

The drainage design includes two
component 
is the disposal conponents.

originating of surface drainage The first
outside 
of the as runoff
runoff must be farm. For
routed proper drainage,
the farm, in canals the
that either 1) pass through
the 

or 2) along the east hillside edge of the farm.
first alternative, 
runoff would In
outlet canal be 
diverted 
through 
an
one mile to a 
outside of the farm extending to the 
west about
drain canal along the old Yezin Creek bed.
second alternative involves The
canal along :he construction of an interceptor
the east hillside 
edge 
of the 
farm which would
divert the flow into Naraban Creek south of the farm.


Without either outlet, runoff is trapped above the lower
 
farm boundary and inundation of the fields. below the 93 metercontour interval is occurring.
 

The second 
component
sufficient is the provision
capacity 
to drain of canals of
the excess
during the monsoon period on the lower lying lands of the farm.
 
water 
accumulated
 

IV.1.2.1. 7 InterceptorCanal 

The area to the east of theseven watersheds shown on 
farm may be delineated intoAppendit Map No. 2. Watershedseven isdivided into five sub-watersheds. No. 

Estimated flood flow amountsThese estimates are listed
are based on in Table 1.records and a high degree of error in these values may exist.
 

a very short period of 
rainfall
The cumwulative flows along the interceptor 
are shown in Col. 
2
of Table.1, and cost estimates are calculated in Table 2.
The following 
 will
determine the 
data be required
feasibility in order
of the interceptor to
 

refine its design: 
canal and to
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_1. Recording rain gauge data from the nearest weather 
statfoin to Yezin to determine the design storm magnitudes for 
various storm durations equal to the time of concentration in 
the water sheds; 

2. Recalculations of design discharge capacity for the 
interceptor canal for runoff from the watersheds; and 

3. A semi-detailed topographic map along the alignment of 
the proposed interceptor canal to determine the feasibility of 
this canal and to design the required check and drop structures 
and outlet into the Naraban Creek. 

The project will provide the services of a surface water 
civil engineer for two months to carry out the field work and 
complete a preliminary design. The engineer should have had 
prior experience in the tropics with the design of canal check 
and drop structures. It is assumed that the engineer will be 
provided all support facilities including field survey 
personnel, equipment and other engineering facilities by ARI. 
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Table 2 

Interceptor Channel Characteristics
 

Location Watershed area 

Interceptor 7a thru 7C 

Interceptor 7a thru 6 

Interceptor 7a thru 5 

Interceptor 7a thru 4 

(2) (3) (4) (5) 

Cmulative W D Water 

(ft) (ft) (ft ) 

27 10 3 39 

44.1 11 3.5 47 

82.8 14 5.0 95 

:111.1 - 16 5.5- 118 

(6) 

H 

(ft) 

5.0 

5.5 

7.5 

(7) 

Excavated 

75 

91 

A7P147-

.176, 

(8) 

Excavation 

(Yd3 ) 

16,202 

23,807 

52,184 

95,194 

(9) 

Labor 

81,011 

119,033 

260,871 

475,973 

(10) 

Structures 

(Ks) 

81,011 

119,033 

260,871 

475,973 

(11) 

Total Cost 

(Ks) 

162,025 

238,067 

521,741 

951,945 

INTERCEPTER DRAINAGE COSTS 
Table 2 

Interceptor 
7a thru 7c * 

7a ORthru 6 
OR

7a thru 5 

OR
7a thru 4 

Excavation 

Yd3 
16,202 

23,807 

52,174 

95,194 

labor 

5K/day** 
81,011 

119,033 

260,871 

475,973 

Cost 

Structures 

K 
81,011 

119,033 

260,871 

475,973 

Total 

K 
162,075 

238,067 

521,741 

951,945 

Maize and Cereals Area 
•* assumes hand labor will ave 1 yd3 per day 



IV.l.2.l.8. 
Water Management
 

A major objective of irrigation development at Yezinan integrated system, whereby well water can 
is 

the be pumped intoleft main canal and two right minor canals fordelivery to those portions of the 
gravity

farm commanded bygravity canal system. 
the 

The maize and small gr'ains division plots off the leftmain canal will be sprinkler irrigated by pumping 
from the
holding tanks at the top of the division land.
 
Shallow surface wells will be constructed at locationswhere high ground water will 
 permit the use of 
portable
surface centrifugal pumps and at locations along drains, wherecheck structures are operated as dry season water sources. 
Additional 
tube wells will be constructed, if necessary
to maintain a more uniform water delivery to the experimentalplots. The primary area 
for well drilling will be the lowland
areas adjacent to the main 
drain, where the underground
aquifer has good groundwater bearing potential.
 

IV.l.2.1.g. Electrification
 

Due to the cost and time required, electrification
development will be done incrementally. An 11 KVA power linehas been constructed along road R 4 as shownNo. 5. Electrification will be on Appendix Mapprovided to those areas servedby electric irrigation pumps. 

IV.l.2.1.10. Research Priorities 

The preponderance of research scientists,facilities, laboratoryfield equipment, and support staff and housingreside at the Yezin station. The ARI substations have beenrecently established and will be developed and staffed during
the life of this project. Consequently, all research, otherthan yield trials and fertilizer trials to verify adaptationof' crops to rotations in the various agroclimatic zones, willbe conducted at Yezln. Most of the research conductedsubstations will at thebe coordinated and supervised by Yezin staff,
at least until the end of the project.
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-The research priorities for maize and the oilseed crops 
4aM.
11I be: 

- Varietal and quality improvement, including the
 
coordination of all exotic germplasm introductions;


- Cropping systems research to develop rotations that 
fit the various agroclimatic zones; 

- Agronomy trials, including fertilizer response 
trials, weed control, spacing and data of planting
trials; 

- Integrated pest management, including rat control 
r.,*earch;
 

- Poit harvest storage and processing research; and,
 
- On-farm water management and conservation.
 

IV.1.2.2. 	 Aung Ban Satellite Research Station, representing upland
 
rainfed conditions
 

IV.l.2.2.1. The Site
 

This farm, recently established by the ARI, lies about 
14 miles south of Heho in Shan State and about two miles from 
Aung Ban Village, adjacent to the Heho-Aung Ban highway. It 
is representative of the upland rain-fed agro-environment, and
includes a total of 107 acres of moderate to steeply rolling
hits. (See Figur. 4.) ARI has established a 10 acre
 
experimental area which is planted to rotational crops. (See
Figure 5.) The farm will conduct research under rain-fed 
conditions and irrigation is planned for germplasm maintenance 
only.
 

IV.I.2.2.2. Soils
 

Ferralsols and acrisols characterize most of the upland
soils, 500 to 1500 meters elevation in the Aung Ban area. The
 
acrisols 
of the Shan plateau are acid, medium textured and
unless eroded have fair productivity potential. They have low
CEC and base saturation with 1:1 lattice clays and very low 
available phosphate. 

IV.1.2.2.3. Climate
 

The monthly maximum and minimum temperatures for 1979,
80, 81, and 82 for Heho are shown in Table 3. Due to Its 
higher elevation, temperatures in Aung Ban will be slightly
lower than those shown for Heho. 

The monthly rainfall for Aung Ban from 1981 through
August 1984 are shown in Table 4. The annual rainfall varies,
for this period from 29.2 to 44.0 inches. There are generally
 
two peaks in May/June and again in September/October, with a
dip in the rainfall inJuly/August.
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Table 3 MINIMUM MAXIMUM TEMPERATURES: AIJNG BAN - 1979-1982 

Month 1979 1980 1981 1982 Ave.. 

Max. Min. Max. Min. Max. Min. Max., MMn. Max M.n 

Jan. 22.4 3.7 25.8 , '0 26.0 1.0 237 2.7. 24.5 2.4 

Feb. 24.9 9.6 27.3 ,-0.4 30.0 2.0 24.1 5.6 26.6 4.2 

Mar. 26.6 11.6 32.7 5.0 30.0 6.0 27.6 .8.5. 29.2 7.8 

Apr. 28.9 16.1 36.7 11.2 32.0 10.0 30.4 4.8 32.0 10.3 

May 27.7 17.5 37.0 5.6 33.0 14.0 29.8 17.7 31.9 17.4 

Jun. 27.3 19.8 30.0 15.8 28.0 18.0 26.6 19.8 30.5 18.2 

Jul. 27.0 19.1 28.0 1800 28.0 18.0 26.9 19.3 27.5 18.7 

Aug.,-, 26.5 19.1 30.0 118.3 28.0 16.0 26.3 19.2 27.7 18.2 

Sep. 26.3 17.1 28.0 16.1 30.0 16.0 26.4 18.4 27.7 16.9 

-Oct. 25.8 14.8 28.3 •10.5 30.0 14.0 27.1 15.7 27.9 13.8 

Nov. 20.3. 1.7 27.0 6.O 30.0 6.0 23.8 7.3 26"8 7o.5
 

Dec. 32.0 6.8 260'.2 2.7 27.0 1.0 23.1 3.3 27.1 3.5 

*Aung. Ban minimum average temperatures wIl l be sl ightl y: lower than; those 

listed above for the Heho area. 
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TABLE 4
 

PRECIPITATION BY MONTHS OF AUNG BAN RESEARCH STATION, ELEV. 4,4000ft.
 

1981 1982 1983 1984 

Rainy Rain Rainy Rain., Rai ny. Rain' ay Rain 

Month days fall days fall days fall, days fal 1" 

inches.,..- 'i 5~***** ****e* *. 

January nil nil :-nil nil nil 'nil nil nil 

February 1 0.78 nil nil 1 0.32 2 0.88 

March 1 0.08 -nil nil 1 0.42 nil 'ni 

April .5 1.75 1 .. 4 2.01' 6' 3.54 

May 11 6.93 .14 7.17 8 6.44 8 6.'49 

June 17 6.05 9 3.66 13 ' 7.80 11 5.48 

July 16 4.53 9 2.91, 7 2.22 10 2.82, 

August 9. 4.35" 14; 4.17 6 3.77 20 16.42 

September 12 9.86 9 5.21 10 5.45 

October 8 :3.90 112 6.46 

November 14 5.78 2 1,.09 12 8.31 

December 2 0.14 nil nil 1', 1.72 

IV.1.2.2.4. Miscellaneous Facilities
 

There is a stone/masonry as well as a bamboo building on 
the farm. An 11,000 KVA electric line traverses the farm near
the building complex. A 11,000 - 440 KVA transformer will be 
required to provide electric service for the research center 
and houses for farm staff.
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-Water supply for laboratories, home and gardens will be 
supoed from a tank located on a high point near the center of 
the farm about 1/4 mile from the building site. This tank will 
be supplied by pumping from a perennial stream about 1/2 mile 
to the north of the tank involving a 50-70 foot lift. A 10 
ft. x 10 ft. x 6 ft. concrete and stone tank of about 5,000
gallon capacity and a 250 gpm electric pump will be required.
The water from the tank would be conducted by gravity pipes to 
the station complex, which lies about 30 ft. lower than the 
tank. Electric service will be provided to the. pump and a
preliminary design assumes about four hours pumping per day.
The final design, including pipe sizes, can be determined wher 
an alignment profile is conducted and elevations and distances 
are known. 

IV.1.2.2.5. Research Constraints 

Excess water during the monsoon creates conditions making

it difficult to cultivate and control weeds. The farm should 
be laid out on the contour, with raised beds and grassed excess 
water diversions installed. This system also reduces soil 
erosion which is a problem in the area. 

Phosphate deficiency is severe; using the Olsen method 
the soil tests at (0 p.p.m.) P205 . The 'station staff also 
suspects Mg deficiency. 

First crops are planted in May and harvested during rainy
period. This affects seed set and causes moldy heads of 
sunflower. 

:IV,.1.2.2.6. Research Priorities 

- Fertilizer response trials on maize and oilseeds and 
wheat including minor elements. 

- Rotation cropping systems trials and mininum tillage 
trials winter disease nurseries for cereals and 
oilseeds to detect resistance adaptive yield trials. 
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IV.1.2.3. ARI' Satellite Station inMyananda 
 esen
I e~jrco igiit onsn 

IV.1.2.3.1. The Site
 

The farm lies about 10 miles northadjacent to a primary paved road. 
east of Mandalay

a 95,000 acre The farm issummer aed a portion ofmonsoon seasonarea served irrigation
Sedawgyi by the Sedawgyi weir. project

Dam in 1986, this 
With completion of the137,000 area willacres. be increasedIn the dry season about to37,000 acres areirrigated.
 

over 
 200 years but 
The farm lies in an area that has been cultivated for
The farm irrigated formerly onlyhas been in operation during monsoon.for three years. In 1979-80,the project area was consolidated and land leveling, roads,


irrigation 
 and drainage 
 canals
constructed. and strutLuresAbout 5%of were
irrigation the Project areaand drainage canals. is in roads,in the project The locationis shown of the farmin Figure 6. The farm layout isshown below:
 

SCHEMATIC FARM LAYOU" 
FIGURE 6 

I *FARMNOAD 

Tefarm isirrigtionand laid out sodain -anal ad
that ther is45febtwn.ft. wide strips. subdi~videdThe into 100 and50 foot strip 50100 foot strip is is 1/2 acre and theone acre. During.osldtinwas leveled. Small telnCr o fil dike Paranllelinare ocasiohenall the caalrequire toofighter. help assure..uniformTheultnand applicatoreasbtenhe dikessligtlyumondutng, and canalsand _.quires isop.mmcodtin re smoothing to providfor efficient irrigation.*d 
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IV.1.2.3.2. Climate 

The temperature, rainfall and solar radiation amounts for 
1983 are shown in Figure 7. These data are fairly typical for
 
Upper Burma and shows a total annual rainfall of 840 mm (33.1 
inches) in two peaks, August and October, and largely 
concentrated during the August through November period. 

IV.l.2.3.3. Water Resources
 

Water is delivered to the farm canal by the project and 
is generally dependable throughout the year. Occasionally 
water is pumped about four feet from the drain into the lower 
end of the plots to provide additional irrigation water. 
Additional five hp lift pumps will be provided to the farm to 
assure this operation. Surface ground water is available. A 
concrete lined open well was constructed nearby in 1978 to a 
depth of 20 feet. The water surface is four feet from ground
surface (near the end of the monsoon period). During the dry 
season the water level will drop to about 10 feet from ground
surface. The well has not been dry since construction. Water 
quality is good and the well provides potable water to about 
150 people in the surrounding neighborhood. For farm potable 
water, a tube well would be more sanitary. 

Drainage of the farm is provided by a canal shown in the 
sketch. This drain water iz good quality and occasionally
utilized for irrigation. The water in the dug well, being
only four feet from the ground surface suggests the possibility
of a sub-surface drainage problem. If the water level rises 
closer to the ground surface, there would be a drainage
problem and sub-surface drains would be required. The farm 
officials report that no such problem exists in the farm area. 

IV.I.2.3.4. Soils and Irrigation 

The soils are bottom land soils that are classified as 
vertisols, wet black in monsoon, dark grey in the dry season 
and deeply cracked due to 2:1 lattice clays, naturally fertile 
w'ith fair drainage and a ph of 7.0 to 7.5.
 

The soils of the farm area have been cultivated for a 
prolonged period and the consolidation land development 
activities have further disturbed the soils. A soil survey has 
been conducted and it was observed that the soils have less 
than 0.5 % slope and will require relatively little leveling 
and smoothing for irrigation. The infiltration and 
permeability is very low. There is some salinity in other 
portions of the project but none in the farm area. Cotton 
grown on these soils require water about every 15 days. This 
indicates clayey type soils with relatively high water 
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holding capacity. Physical 
 soil
equ= t to conduct these tests are 
testing and analysis and


required by the farm.
Irrigation waterare cut is deliveredin the canal bank to by an earth canal.Cross dikes permit water Holesin the plots are constructed into the plots.assure uniform distribution of the water. 

as required to helpprovide concrete lined canals The government willwater for and crossirrigation checks to controlmanagement themeasuring research.weirs Flumewill be required type water 
opening! to the plots. 

at the inlet and outlet 

IV.l .2.3.5. MiscellaneousEuvment
 
The farm requiresabout three additional5 hp and ten low lift pumps withfoot lift. Fencing aroundbuildings will be provided by the SRUB. 

the farm and 
Various water measuringand equipment,trapazoidial such as cutflumes throatand soil moisturemeasuring equipment, will be and infiltrationrequired as irrigation managementresearch is developed.
 

No electric 
serviceKVA line parallels is provided tothe highway. To 
the farm. A 11,000this line will require get electric service froma 11,000along with switch - 440 step-downgear, transformer,wire 
and poles,should
decide to finance electrification of the farm. 

the project 

IV.1.2.3. 6 . Constraints 

The stationwhich could has the capacityprovide a cropping for year-round irrigation,there intensityis insufficient of 300%.drainage However,preparation to allowfor surceeding for timelycrops. landRat damageproblem for both crops and irrigation dikes. 
is also a major 

Rotations
 

This 
rasearch 

station will primarily be usedon sesame, groundnuts, for cropping systemslegumes rice, cotton,and wheat. Because sorghum, foodof the potentialmany variations of rice or cotton based rotations are 
for irrigation, 

possible. 
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IV.1.2.4. 	 ARI Satellite Station in Nyaung Oo. represerting 
semig id; rainfed conditions 

IV.1.2.4.1. 	The Site
 

The farm lies adjacent to the south east of Pagan

Township bounded on the west and east sides by paved roads as 
shown in Figure 7. The farm includes 257 acres adjoining the
400 acre Extension Farm. The Extension Farm concentrates on 
horticultural trials grown under irrigation provided by
sprinkler, surface and one acre of drip irrigation systems. 

The ARI tract is presently being farmed under rainfed 
conditions by local cultivators. The project will address
problems of, and conduct research under, dry land or rainfed 
conditions. Water is required only for supplying the station 
laboratory, housing, and garden needs. The general region
around Pagan practices little irrigation. The ARI farm is 
representative of the regional cultivation and farming
environment conditions. There are no buildings or other 
facilities on the ARI farm.
 

Climate
 

The average monthly temperature and rpinfall are shown
in Table 5. The average annual rainfall is 21 inches and 
average daily temperatures are 21" minimum and 30" maximum. 
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Table 
5 Monthly Maximum Temperature and Ave Monthly Rainfall 

Nyaung 0o 

20 Year Average
 

onth. Temp. Monthly, Halnfal1 

'Max C Ave. Min C mm 

January 28 15.5- 13 0 
Februar3 32 23.5 15 0 

March 37 28.5 2 .Trace 

Apri 36 29.0 22 10 

May 36 31.0 26 40 

June 35 30.5 26r 60 

July 34 29.5 25 90 

August 33 29.0 25 110 

Septembe 32 28.5. 25 120 

October 31 .27.0 23 105 
November 31 25.0 19, Trace, 

December 30 24.00 18 .0 

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

Average 32 5265: 21T: .Total 535-(21.0 in)' 

Very" poor and unpredictable distribution is the norm. July
may receive no rain one year and 200 nun the next. These dataare farily typical for the middle central region of Burmashow an annual rainfall of 535 mm (21 inches) 

and 
with a peak inSeptember and possibly no rain in July. In this zone, 50% of 

sawn sesame fails each year on the average because of drought. 
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IV.1.2.4.2. Soils 

_'The soil is a Rogosols on station andlithosols predominate on 
andosols ,ntthe surroundingstation Soils are land. Theold, coarse sandy alluvial deposits,well drained and of low fertility. 

IV.l.2.4.3. 
Water Resources
 

The extension farm obtains waterthe Irrawaddy River, about by pumping fromtwo and one-half miles eastof the farm. The water is lifted about 271river to two concrete holding tanks, 
feet from thelocated on the highpart of the farm, total capacity of 15,000 gallons
these tanks From
the water is conveyed
underground by a network
pipelines of
serving 
 the entire
pipelines extend farm. Theto the west andborders south extension areaand will be available to the A.R.I. stationwhich is adjacent to the Extension farm.
 

The early monsoon crop is planted soonfirst rains after thewhich begin noGroundnuts, maize, later than mid May.and sunflowers predominate as earlymonsoon crops. 
 These crops are harvested In August and
followed by groundnuts soonas
prepared or by spring 

as the seedbed can bewheat in September/October.station Thewill conduct minimum tillage experimentsdetermine toits effect on the late monsoon crop. 

IV.1.2.4.4. Rotations 

Early crops consist of sesame, groundnut,and sorghum. cottoLate crops are sesame and pigeon pea.
 

IV.l.2.4.5. Researchprortes 

-Varietal improvement under arid zone conditions.-Moisture use and conservation studies
-'Intercroppfng as a means of reducing evaporation.-Stabilization of crop yields. 
IV.1.2.4.6. 
Resparchconstraints 

- Considering the low annual rainfall, sandy soil, andthe lack of availability of irrigation to area farmers,crops can only be grown 5 to 6 months each year.
- Soils are of low fertility 
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LV.1i.2. 5. shttl a 
LV.12.5. 
 wh~dunQ Satellite Research Station Shwelaun, Irravady
 

IV.1.2.5.1. Site
 

The Proposed
within the Lower 

site is located in the lower Irrawaddy
The project 

Burma Paddy Land Development Project 
delta 

consists 	 (LBPLD).of 33,000There 	 are acres of rainfed 
by boat. 

no roads in the Project area, paddy fields. 
Using 	 conventional all transportation

13 hours 	 river transportation is 
to reach Wakcema 	 it now takesfrom 	 Rangoon and onereach 	the substation from Wakema. 

hour more to 

The LBPLD is empolderingembankments, 	 the land by constructionparallel drain 	 ofchannels,Prevent flooding in the 	 and sluice gates tomonsoonin 	 caused bythe 	 river and the the high water levelintroduction 	 tidal action in the delta.of dikes 	 With
and low lift 	

to prevent flooding during the 
the 

punp 	 irrigation during monsoon
planning on 	 the dry season,increasing the 	 the AC ispresent level 	 cropping intensity toof 109%. 	 134% from theWater 	control willgrow 	sunflowers, allow the farmerssesame, soybeans, 	 toand groundnut after rice. 

IV.1.2.5.2. Station development 

The 	 substation 
now consists
fields. ARI 	 of four acres of paddy
is planning on purchasingacres 	 an additionalin the future. The 	 30 to 40project
empoldered 	 area has
so 	 been recentlyflooding is controlled.
the 	 Thenecessary building 	 SRUB will construct 
generators 	 on the station. 

equipment for station electrification, AID will provide

and two boats for transportation. low lift irrigation
There 	 arein the station area and very few in the lower delta.
 

no roads 

IV,1.2.5.3. Soils 

The lower delta has typical alluvial
Gleysols. The 	 soils classified as
area is saturated 
with 	water close 
to the
surface for most of the year and is poorly drained.-
are generally of heavy 	 texture, the soilsgrey, and very productivefertilized.	 if 

IV,1.2.5.4. Climate
 

In the Irrawaddy lower deltadry season. 	 there is a distinct wetThe 100 inches 	 andmid October. Annual 
of rainfall from mid May tooccurstemperature variation22C 	 is slight betweento 32"C on average.
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IV.1.2.5.5. Rotations
 

Ti^ 	'ropping intensitylO9u 	 Which of the deltameans that only 9% of 
is now estimated atthe 	 land area hascrop 	following paddy, a second 

Water logging and a lack of watermost 	 controloften given to explain 	 is the reasonthe 	 Presentthe 	introduction low intensity.
Of water control 	 With
structures
irrigat on the delta will be able to grow crops year around.
 
and 
low 	lift
 

[.1.2.5.6. Research Priorities
 

In addition 
 to theAR! 	 will rice based croppinguse 	 the station systems research,for 	 oilseeds adaption trials,.fertilizer response trials, and minimum tillage experiments.
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IV.1.3. Crop Protection (Pest Management)
 

Experience over the last few decades has led to the 
conclusion that pests * must be managed rather than eliminated 
entirely, even locally. There is a growing concensus that all 
control or management tactics for existing pests in a farming 
system must be integrated with other farm practices into a total 
farming system. This concept is especially valid in the humid 
tropics where intensive cropping patterns are emerging.
 

It is significant that agricultural crops in Burma have 
relatively few serious insect and plant disease problems. This 
situation is due in part to the relative isolation created by 
mountains and the oceans and by the modest importation of plant
 
material in recent years. Also important has been the general 
practice of traditional agriculture that does not favor pest 
outbreaks. There is evidence that the recent changes to intensify 
and increase agricultural ptoductivity in Burma have already 
resulted in increased crop protection problems, just as has 
occurred in other countries. Thus it is necessary to include pest 
management as an integral component of intensive agricultural
 
development.
 

The farming systems research programs in Burma offer an 
opportunity to integrate general cropping patterns and practices 
with integrated pest management.
 

IV.1.3,1. Current Pest Problems
 

A list of the most serious pests of maize, groundnut, sesame, 
sunflower, and soybean was provided by the Agriculture 
Corporation. This list has been supplemented by discussions with 
Burmese Crop Protection Scientists and FAO Plant Protection Staff, 
and a review of recent reports. This information is summarized in 
Table 6. The list is far from complete, especially as regards 
nematodes, soil insects and pathogens, and plant viruses.
 

By far the most ubiquitous and damaging classes of pests in 
Burma are rats and weeds. These are major problems in maize and 
all the oil seed crops as well as most other Burmese crops. 
Rodent damage to groundnuts runs as high as 90% crop loss, and 
effective weed control in experimental tests has increased 
roundnut yield by 17 baskets per acre. Three species of rats 
Rattus exulans, R.rattus, R. bengalensis) are found through-out

the-counry. Currently tFi're are no satisfactory management 

practices in place and losses are devastating. There appears to 
be little effective predation by birds or animals. An effective 
rat management capability is without question the most pressing 
crop protection need in Burma. 

(used here to indicate all noxious organisms) 
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,-Weeds, particularly the perennial grassy species, are also a
m4W, problem. With existing technology, weed control can be 
effective in maize and oil seed crops during periods of moderate
 
rainfall provided adequate labor is available. However, manual
 
and mechanical methods are not effective when continuous heavy

rains occur in the monsoon season. New tactics and strategies

need to be developed for these wet periods.
 

Insects and diseases can be Just as devastating as rodents
 
and weeds, and they are occasionally. However, these are
 
controllable with pesticides, resistant cultivars, or by
appropriate cultural practices. Multiple (from 1 to 4)

applications of insecticides are required to control insect pests
 
on groundnut and sesame.
 

Parakeevs, parrots and other birds are reported to be a
 
severe problem in certain localities, especially on farms located
 
near wooded areas. No satisfactory controls are known.
 
Frightening the birds isonly partially successful.
 

IV.1.3.2 Pesticide Use in Burma
 

No pesticides are produced in Burma. They are purchased,
imported and controlled internally by the government. The only
pesticide now being imported that is not .currently approved for 
use in the USA is aldrin, which is used as a soil treatment 
against termites and chafer grubs in groundnut. No satisfactory
substitute has been identified and use is limited to areas where 
these problems exist. The total quantities of insecticides and
fungicides used in Burma is relatively low. Herbicides are used 
only on oil palm and rubber. 

Pesticide resistance appears not to have developed in Burma 
except possibly on cabbage and related cruciferous crops in Shan
State where the diamondback moth is reported to be a major
problem. Continued use of insecticides on sesame and groundnut
could result in resistance development. 

Pesticide residue problems are not a problem on maize and oil
 
seed crops. Use of insecticides and fungicides on stored seeds
 

.wtll require ample safeguards to prevent consumption of treated
 
seed by humans or animals. The use of pesticides in this research

project will hahinted, and done by or under the supervision of 
tratned,.pc ,, inel. The minimal use of pesticides will not result 
in use )r envi ronmental problems (see Environmental 
Considerations, Annex 2).
 

IV.1.3,3 Assessment of Potential Future Pest Problem
 

In developing countries throughout Asia and the rest of the
 
world, increasing agronomic inputs almost invariably creates

conditions more favorable for outbreaks and damage from insect, 
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pathogen and vertebrate pests. This changing status of the 
pn complex associated with more intensive cropping practices has 

n particularly well demonstrated in rice-based cropping systems 
in the Philippines, Thailand and Indonesia. Until appropriate 
management tactics were developed and practiced, minor insect 
pests and plant pathogens bec.me major problems and caused 
extensive losses. The same scenario is predictable for Burma 
unless appropriate preventive Integrated Pest Management (IPM) 
practices are developed and used. 

New crop pests originate from two major sources: (1)exotic 
species imported accidentally and (2)native species that adopt an 
introduced crop. The first source poses by far the greatest 
threat to Burmese Agriculture. There are major pests of maize and 
oilseed crops in other areas that would be serious if not 
disasterous inBurma. Even the best quarantine procedures are not 
lO0 effective so it is predictable that some exotic pests will 
come to Burma. For example, new exotic weed species have been 
discovered recently. 

The other source of new pests are native insects and 
pathogens, existing on indigenous wild plants which are closely
related to an introduced crop. Over time these may adapt to and 
attack the related crop. The very recent discovery of a previous 
unknown dipterous insect attacking young sunflower stems at the 
Kyaung Magyi MOPP Farm is an example .of a new pest on an 
introduced crop. Whether it will prove to be an indigenous or 
exotic species has significance in terms of what action should be 
taken. 

I;34 The Role of Integrated Pest Management (IPM) 

IPM is an ecologically based approach to crop protection that 
ephasizes the need to utilize multiple tactics to maintain pest 
populations below economically harmful limits (economic 
thresholds). The principal tactics of crop protection are: (1) 
cultural (planting dates, rotation, etc.); (2) host plant 
resistance; (3)biological control; and, (4)chemical pesticides. 
Traditional rice culture in Southeast Asia provides a good example 
of an excellent pest management sytem. The long dry fallow period 
destroys many insects, pathogens, and rodents. Planting and 
harvesting times are uniform throughout regions to conform to the 
monsoon rains. The paddy-rice transplanting system provided good 
weed control and native rice varieties evolved that had 
considerable resistance to pests. Biological controls operated
without disruption from pesticides. Unfortunately the traditional 
rice system and most other traditional cropping systems are not 
productive enough to feed the world's expanding human population. 

The challenge in intensifying productivity is to incorporate 
adequate control tactics into new farming systems to pevent pest 
outbreaks and crop losses. Efforts in plant breeding must include 
incorporation of pest resistance. Cultural practices should be 
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im tied, as feasible, to reduce pest induced crop losses. 
Pnlisites, predators and pest pathogens should be encouraged or atleast not destroyed. Pesticides must be used only as needed andinsuch a way as to avoid harmful inpacts on non-target life. 

IV.I.3.5 Requirements to Develop 19M for Maize and Oil Seed Crops
 

IPM programs for cropping systems require iiwch more basic 
knowledge than for single unilateral approaches. These are 
outlined as follows: 

(a)Research: While the techniques required to develop IPM for the
 
several phylla of pests vary considerably, the basic approaches
 
are similar.
 

- Determine the identity of each pest species (difficult for some 

plant pathogens and nematodes). 
- Determine population dynamics/epidemiology for each pest species. 
- Determine alternate hosts. 
- Determine each pest's distribution in Burma. 
- Develop monitoring techniques for surveys and for determining 

infestation/infection levels. 
- Determine economic threshholds and the extent of crop losses. 
- Survey for natural enemies and detemine their effectiveness.
 
- Working with plant breeders to develop resistant cultivars.
 
- Working with agrononists and farming systems scientists, study
 

impacts of cultural practices on pest problems.
 
- Evaluate pesticides for control of each major pest including
 

proper dosage, timing, and impacts on biological control
 

agents.
 

(b) Trained Scientists: Much of the above research requires 
well-trained crop protection scientists skilled in the needed 
technologies and methodologies. A corps of scientists trained to 
the MS -and PhD levels is required in each discipline. The data in 
Tables 8 and 9 indicate that adequately trained people are not now 
and will not be in place in the near future unless additional 
advanced degree training is provided. It is also evident that
 
so,e technical assistance must be provided until training
 

objectives are met.
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(cf~acilities 

Present laboratories and those under construction appear to
be reasonably adequate for plant pathology (including nematology)
and entomology (including vertebrates). However, a suitable 
facility for maintaining insect colonies on growing plants isneeded. This should be a screened building with a glass or plastic
roof. 

(d)Equipment
 

A detailed evaluation of existing equipment should be made to
determine what additional items e required. A few of the 
obviously needed items are included in the commodities list. 

(e) Library 

Many of the pests found in Burma are known elsewhere and have
been carefully studied. Much information is available in the
literature to supplement existing Burmese knowledge. It is 
essential that existing crop protection book and periodical
acquisitions be surveyed and augmented as needed.
 

(f) Domestic Travel 

Pests vary considerably from one ecological zone to another. 
Crop protection scientists must be able to travel to where the
problem exists. Field work at Yezin and at the proposed
substations as well as elsewhere will be needed and therefore 
adequate trdnsportation is essential. 

IV.1.3.6 Rat Control 
The rat problem in Burma is now out of control and no 

systematic approach for controlling rat populations appears to be
underway. It is recommended that very early in the new project a 
scientist from the Denver Wildlife Research Center experienced intropical rodent management practices developed at the UPLB
National Crop Protection Center in the Philippines be sent to
Burma for two or three months to train local scientists and set up
experimental demonstration type trials. He should be available 2 
or 3 times a year for three years to monitor and provide technical 
assistance for the program. 
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Table 6. Pests at-maize, sesamum, groundnut, mung bean and soybean in Burma 
Crop CommonName Scientific Name 

Maize Leaf worm Spodoptera litur'a 


Maize aphid 	 Rhopalosiphum maidis 

Rice weevil Sitophilus oryzae 
Maize leaf blight Drexchslera turcice 
Rats Rattus exulans 

R. rattus
 

R.Bengalensis
 
Birds (parakeets) 


Weeds, especially perennial grasses 


Sesamwo 	 Common hairy caterpillar Spilosoma obliqua 


Sesamwn leaf roller Antigastra cataluanalis 

Sesamum jassid 	 Orosius ap. 
Peach aphid 	 Myzus persicae 

Two-spotted sesamum bug Eysacoris guttiger 

Sesamum phyllody (microplasma) 
Rats 3 species 

Weeds many species 


,'Sunflower -Gram pod borer Heliothis sp 
Leaf worm Spodoptera litura 
Comon hairy Spilosoma obliqua 

caterpillar 
Jassid Empoasca sp. 

Schlerotium blight Schierotium rolfsii 


Current Status
 
minor
 

minor 
major in storage 

minor 

serious in field and 
storage
 

serious locall)
 

major
 

major
 

major
 

vectors phyllody
 

minor
 

occasional serious 

outbreak 
major 
major 
major
 

minor 
minor 

minor
 

transmits
 
minor, could be
 

serious without 
rotation
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Table 6 (cant)
 
Leaf stem blight 

Rats 


Birds (parakeets) 


Weeds 


Groundnut 	 Termites 

Cockchafer grub 


Common hairy caterpillar 


Leaf worm 


Groundnut leaf binder 


Leaf spot 


Crown (collar) rot 


Mold 


Rats 


Weeds 


Soybean 	 Spotted bean borer 
Rats 


Weeds 

Mung Bean 	Striped bean 


flea beetle 
Rats 


WOeds 

Alternaria 	helianthi 
3 species 


many species 


? spp 
Anomala antigud 

Spilosoma obliqua 


Spodoptera 	litura 


Aproaerma modicella 


Cercospera 	spp. 


Aspergillus niger 


Aspergillus flavus 


3 species 


many species 


Maruca testvlal s 
3 species
 

many species 

Luperodes suturalis 


3 species 


many species 

major in monsoon 
serious
 

serious locally
 

major
 

serious locally
 
serious locally
 

major
 

major
 

major
 

severe inmonsoon
 

moderate
 

produces aflatoxin
 

major
 

major 

? 

majolr 

moderate 

major 
major 
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Table 8. 	 Number of Burmese Scientists in the Agriculture Corporation 

trained beyond the B.Ag in the crop protection disciplines. 

Discipline 
 ARI 	 ARD Extension Total
 

MS PhD MS PhD MS PhD MS PhD 

Plant Pathology 1 0 1i 0 1 0 3 0' 

Entomology 0 0 2 0 1 0 3, 0 

Newnatology 0 '01 0" 0 1* 0 1 0 

Weed Science 0 0 0 0 0 0.10 0 

Vertebrate Science 0 0 0 0 0 0 0 0 

Totals 1 0 3 0 3 0 '7 0 

*Currntly 	working on non-nematological assignment.
 

Table 9. 	 Number of Burmese Scientists in the Agricultural Corporation 

now or tentatively scheduled to go abroad for HS or PhD degrees. 

Discipline MS PhD 

Plant Pathology 3 1 

Entomology 2 1 

Nematol ogy 0 0 

Weed Science 1 0
 

Vertebrate Science 0 0
 

Totals .6 2
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IV.1.4. 	 Technical Assistance Requirements
 

IV.l.4.1. 	 Long-term: Technical assistance will be provided under a 
single-AID direct contract which will include 102 person-months of 
long-term and 67 person-months of short-term consultancy. Two 
long-term experts in the fields of research administration and 
research startlon development will be assigned to the ARI over a 
period of 4 /2 calendar years.
 

The Research Administration Specialist will also serve as the 
Team Leader for the contract team . However, one of the most 
pressing needs at the Yezin station and the four proposed 
satellite stations is for the physical upgrading of the areas on 
which the research is to be performed. ARI staff at Yezin and the 
project design team agree. that the most severe physical
 
constraints impeding sound research are inadequate drainage during
 
the monsoon, 	 lack of irrigation during the dry season and a need 
for spare parts, repair and maintenance for much of the existing 
farm machinery and laboratory equipment. Therefore, it may become 
necessary to mobilize as early on in the project as possible, the 
station development specialist and the short-term specialists in 
irrigation, drainage, equipment and machinery. If he can be
 
mobilized before the Research Administrator, the Station
 
Development Specialist will serve as the interim Acting Team 
Leader.
 

The Team Leader/Research Administration Specialist will be 
stationed at Yezin for a period of four years. Hls principal 
responsibilities wili include:
 

- Liaison on 	 behalf of the Technical Assistance Team with the 
AC, the ARI Project Manager and AID;
 

- Supervision of the Technical Assistance Team, including
 
planning and coordination of all short-term assistance; and
 

- In conjunction with AC staff and the AID ADO, planning for 
all long and short-term training, study tours and 
professional conference participation to be funded under the 
project. 

With respect to Research Administration, he will:
 

- Advise AC and ARI counterpart managers on long range plianning 
for crop production research; 

-Advise ARI 	 scientists on research design, data, collection, 
and data analysis; and
 

-Coordinate maize and oilseed research among the various
 
divisions inARI, both at Yezin and the satellite stations.
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-- tre qualifications of this Research Administration Advisor should 

A I ude: 

- A PhD degree in an Agricultural science such as Agronomy;
 

- A working knowledge of field plot design, data collection and 
analysis; 

- Preferably, 5 years of overseas agriculture research 
experience; and 

- Experience in research management and administration.
 

In consultation with the Team Leader, the Station Development 
Specialist will be responsible for planning, coordinating and 
supervising the activities of the short-term farm equipment,
machinery, drainage and irrigation specialists. In addition, he 
will be responsible for the following:
 

- In conjunction with staff from ARI and AID and the
Procurement Services Agent, preparation of specifications for 
all equipment and machinery procurements,.
 

- Development of a system for, and provision of in-service 
training in inventory control.
 

- Overseeing of delivery/installatin of' all project-procured 
equipment and machinery at project site. 

-Coordination, planning and supervision of all aspects of 
station development at Yezin and the four satellite stations. 

The qualifications of this specialist should include:
 

- An advanced degree in Agriculture Engineering with a strong 
background in station development;
 

- At least 5 years of overseas experience in monsoonal
 
climates; and
 

- Knowledge and experience in irrigation, land leveling, and 
farm equipment use, maintenance and repair. 

IV1.4.2. Short-term Technical Assistance 

IV.1.4.2.1. Station Development: A total of 24 pm of short-term 
consultants will be made available in the fields of irrigation and
drainage, and in the use and maintenance of laboratory and farm 
equipment and machinery. In the first year of the project these 
short-term consultants will address the major field and laboratory
problems identified by the ARI research staff. As early as

possible in the project, the drainage and irrigation systems on 
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= 	 UPLB 
10 participants for 6 Mo each - 60 mm 

International Travel ($1,000/participant) 10,000 

Training cost ($2,000/partlcipant/month) 120,000 

$130,000
 

ISRAEL 
3 participants for 6 Mo each - 18 mm 
International Travel ($3,000/participant) 9,000 
Training cost ($2,000/participant/month) 36,000 

$45,000
 

STUDY TOURS AND MEETINGS 
2 participants for 270 days total 
International Travel ($2,000/participant) 40,000
 

Per Diem ($1 00/day/participant) 27,000 

Total $67,000
 

IV.2.2.4. Management Training
 

Agriculture Corporation and ARI staff indicated a strong 
desire for training in research and extension management. The 
design team agreed this was a valid objective. Such courses are 
offered by USDA/OICD in the United States as are courses in 
organization and management development, and managing integrated
rural development. These courses are designed for and restricted 
to developing country administratts and managers. Participant 
trainees either on long or short-term assignment with
 
administrative responsibilities could be scheduled to attend these 
courses in the United States. If the demand exists, these courses 
could be conducted in Burma. The courses are six to nine weeks in 
duration in the U.S. and can be tailored to meet local needs. 

Tuition, books and fees for these courses plus a living 
allowance vary in cost from $6,500 to 49,000 depending on the 
course duration. Air travel, if not otherwise covered, would be an
 
additional $3,000. Costs for conducting the rourse in-country can 
be requested from USDA/OICD, but are estimated at $ 20,000 to
$25,000 per course. The in-country courses could also be arranged 
on a "train the trainer" format so that Burma could conduct their 
own courses on these subjects with no or minimal assistance from 
USDA.
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-Costs have been budgeted for five long-term participants to 
attind U.S. based research management courses each year at 
$175,000 (5x$7,000/yr x 5 years) and for two Burma based courses 
during the life of the project at $50,000, making a total of 
$225,000 for management training.
 

IV.2.2.5. In-Service Trpining, Agriculture Corporation
 

The AC has just completed a new Central Agriculture
Development Training Center (CADTC) with the assistance of the 
Japanese Government. Located near Hlegu, Rangoon Division, it 
will provide pre and in-service training to the AC staff on a
regularly scheduled basis. With a capacity of 300 trainees, it 
will replace the in-service and pre-service training formally
conducted at ARI, Yezin. ARI will continue to provide in-service 
training in specialized technical subjects for extension and 
research. The Ceister will also conduct pre-service training for 
new AC staff and in-service training as needed for employees from 
village to national staff.
 

Areas of study, scheduling and capacity are presented in the 
Financial Plan of this paper. 

The AC begins training new recruits from the Yezin
Agriculture Institute, which grants a. bachelor's degree In 
agriculture, and the three diploma grantirg Agriculture Institutes 
at Thaton, Pyinmana and Patheingyl soon after they are employed.
Yezin Agriculture Institute graduated 270 students in 1984 and the 
three diploma institutes graduated 300 students. Those recruited 
by the AC, approximately 500 each year, receive two months of 
pre-.ervice training and are then placed in field posts on a one 
year probation. Upon completion of the probation period they are 
eligible for various in-service training courses. Initially, the 
courses are of a technical nature or on-the-job training. As the 
staff are promoted and gain more responsibility, they receive 
training in administration, accounting, procurement, planning and 
evaluation. Township through national level staff receive
 
training at CADTC from the junior assistant to general manager
grades. Village level staff are trained by township and division 
staff who also assist with farmer training programs. 

In conjunction with BARD, ARI Yezin will provide subject
matter training as shown in Annex 8. They plan to train 570 staff 
per year in nine different subject matter areas. Over the five 
year period 1985 to 1990 they will hold 65 classes and train 2,850
staff. 
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--It is proposed that village level staff will receive 
sl alized crop technical training at CADTC in 1985. Staff
showing aptitude for research are given training assignments at 
Yeztn for developing their research capability and those who show 
promise are given assignments at research stations. 

Other training given on the basis of work records and 
competitive ex&,,z are BAg degree training at the Agriculture
Institute for diploma holders, and MS or PhD training at foreign
institutions, sponsored by various donor organizations. In recent 
years, approximately ten AC employees per year have gone for 
advanced degree overseas training. Overseas short-term training

and study tours are also available for AC staff who have
 
demonstrated capability and aptitude and require specialized

training intheir jobs.
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IV.3.0. In-tutonal Analysis 

The Socialist Republic of the Union of Burma covers
proximately 250,000 square miles (676,588 square kilometers)
ich is divided into 7 States and 7 Divisions. The latter covers 

Burma proper where the vast majority of Burman's live and theformer covers the hill states which contain sizeable minority 
groups.
 

The Burmese political system is organized in a single legal
earty, the Burma Socialist Programme Party which embodies the 
Burmese Way to Socialism". The BSPP is organized at the national


level, regional level (roughly at the State or Division levels) at 
the unit level (tovwnship) and cell (village tract, village or 
town). At the national level the party is led by a 260 memberCentral Committee which in turn is governed by a 15 member CentralExecutive Committee headed by a Chairman and a General Secretary. 

Parallel to the political party organization are bodies 
comprised of elected members. Starting at the village tract
level, which usually comprises a group of villages, village tract
council members am elected by the village members. At the same
time they vote for township, division and national 
representatives. Each township will have at least one iember on
the State or Division People's Council, but townships with higher

populations may have more. Finally, the 475 representatives to

the National People's Assembly (PYITHU HLUTAW) are chosen by the 
State/Division People's Councils.
 

At each level; Village Tract, Township and State/Division,

the Council choses an Executive Committee which will choose a
Chairman and Secretary. This Committee handles major decisions of 
the elective bodies at each level. Relative to agriculture, at
each level a member of the Executive Committee will be responsible
for agricultural and forestry activities. 

On the administration or implementation side of government
organization, authority is vested in a Council of State. This
Council contains 29 members selected by the People's Assembly.
Each of the 14 States and Divisions choose one member and the 
People's Assembly, as a group, chooses an, additional 14 members. 
The Prime Minister makes up the 29th member. The Council of State
nominates members to the Cabinet or Council of Ministers which are 
aproved by the Peuple's Assembly. The Council of Ministers
(comparable to a Cabinet) consists of the Prime Minister, 2 Deputy
Prim. Ministers and 20 Ministers. 
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IV,3,1. X ulture and Agricultural Research Policy 

Agricultural policy, including research policy, is determined 
by the Burma Socialist Program Party and the Council of State. 
Implementation plans based on the agricultural policy are 
developed by the Agricultural Study Group chaired by the Minister 
of Agriculture and Forests. Research plans are prepared by the 
Agricultural Science Research Committee of the Agricultural
 
Science Research Division. This committee is comprised of
 
representatives of the Agvicuiture Corporation, the universitiez 
and the university level Institutes of Agriculture and Forests.
 

National planning is based on a series of 4 year plans,
 
usually within a longer 20 year plan. Within the 4 year plan the
 
annual agricultural plan is prepared and passed for approval each
 
year by the People's Assembly (PYITHU HLUTTAW). This plan sets
 
crop productioa targets and allocates inputs.
 

IV.3.2. The Ministry of Agriculture and Forests 

Overall responsibility for managing and implementing
 
agricultural activities rests with the Ministry of Agriculture and 
Forests, which consists of. seven D and threeDepartment 

Corporations. Crop research, development, production and
 
extension are the responsibilities of the Agriculture Corporation. 
The Ministry organizational chart is shown in Figure 1 

IV.3.3. The Agriculture Corporation
 

The Agricultural and Rural Development Corporation (ARDC) was 
set up in 1954 to undertake development needs in the Agricultural 
sector. The ARDC operated a country-wide program with a network 
of offices and depots. Overlapping field responsibilities between 
the ARDC and the Department of Agriculture led to a merger of the 
two agencies in 1962 under the Agriculture Corporation, to which 
was also added the Land Use Bureau at that time.
 

The Agriculture Corporation is the agency of The Ministry of
 
Agriculture and Forests given responsibility for crop production, 
extension and research. The Corporation is divided into 10
 
Divisions headed by 8 General Managers and two Deputy General 
Managers. These 10 Divisions are further divided into 54 
sub-Divisions. The divisions which will be of primary concern to 
the Burma Agricultural Research and Development Project are 
Extension, Applied Research and the Agricultural Research
 
Institute. The latter will be the Project Implerenting Agency for
 
the government. The OG anization of the Agricultural Corporation
 
is shown in Figure 2
 

The Managing Director of the Agriculture Corporation is
 
appointed by the Council of State. At the State and Division 
levels, the State Directors are appointed by the Minister of 
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A ulture and Forests as are the Township Managers of thePulture Corporation. At the lower levels, the appointments of 
viTlage managers and village tract managers are made by the
Managing Director of the Agriculture Corporation. The Agriculture
Corporation currently has 15 PhD's on its staff and 45 people hold 
Master's degrees. 

IV.3.3.1. The Agricultural Research Institute 
Established in 1971, the Institute was reorganized in 1978 

into seven crop divisions and five disciplines as follows: 

Crop Divisions Disciplines
 

1. Rice 1. Agronomy
 
2.Maize and other Cereals 2.Botany
 
3.Oil Seeds 3.Chemistry
 
4. Fiber Crops 4. Entomology
 
5. Food Legumes 5.Plant Pathology 

6.Sugar Crops
 

7.Horticulture 

In addition there is an Administration Division which 
includes the machinery shop and motor pools, and a farm
mechanization division established under the IRRI/CIDA supported
project. 

The Institute is located at Yezin, 254 miles north of
 
Rangoon. 
 At the same site are located the Forest Research
Institute, the Veterinary Research Center and the Ministry of
Education's University Institutes of Agriculture, Veterinary
Science and Forestry. Research plots of ARI cover 278 acres of a
total area of 690 acres of floodplain below hills which rise to 
the east of the Instltute. Approximately 500 acres of hill ground
above the station buildings are also available for research or
other uses. The land for the Institute was acquired in 1965,
layout completed in 1969, and building begun in 1975.
 

With assistance from the UNDP/FAO (UNIP project BUR/72/003) a 
program to strengthen ARI was begun in 1974. This consisted of 
expanston of facilities, development of tie research laboratories 
and fields, supplying research laboratory equipment and farm
Implements, providing technical assistance, staff development and 
training. This phase was completed in 1978 when the 'nstitute
reorganized as noted above. In 1979 the Institute was completely
moved to Yezin.
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--:-At present the ARI receives support from the UNDP assisted by 
Mi:AO (UNDP project Bur/77/009) in food crops development. It 
also has a project for rice varietal improvement, rice based 
cropping systems research and small farm machinery development 
which is jointly supported by IRRI and CIDA. 

The UNDP/FAO and IRRI/CIDA projects are organized in a
 
quasi-independent fashion from the Institute's regular 
organization. In that sense they have a Burmese Project Director 
who acts as a counterpart to the expatriate chief of party. In 
the IRRI/CIDA project there are 3 technical committees that are 
concerned with the 3 aspects of the project. These committees 
determine direction within the project and help establish policy
and monitor progress. They will work directly with project staff 
and expatriate advisors in their area. In the UNDP project there
 
is a Director and one Technical Conrittee.
 

The Burmese Project Director coordinates the activities of
 
the project with the various crop divisions and disciplines of the
 
Institute as well as with the Institute's administration which
 
manages auxiliary labor and controls shops dnd farm equipment. He
 
facilitates receipt of comodities, helps locate candidates for
 
training and assists the technical assistants in carrying out
 
their responsibilities. Under the USAID BARD project, a similar 
management structure 0ill be established. 

For projects at the Institute, staff are assigned directly to
 
the project and carry out resaarch/production activities as
 
identified by the project. For the IRRI/CIDA rice based cropping
 
systems research, 11 s,tellite stations were established and 
function as research substations for cropping systems. For the 
USAID project, some of these sites will be upgraded as full 
reSedrch sub-stations, concentrating on maize and oilseeds in four 
different climatic/farwing systems zones During the project they 
will be under the directlon of the Agricultural Research and 
Development project director. 

The UNDP project has an authorized staff of 100 with 59
 
actually employed, while the IRRI-CIDA project has an authorized 
level of 62. Outside of these projects the Institute has an 
authorized staff level of 431 with 302 on board. Fifty-eight of 
the latter group are staff officers, with an additional 35 senior 
field officers who are in position for further training and 
advancement. With the 8 junior field assistants, a total of 101 
scientific research staff are presently at the Institute. Of this 
group only 3 have PhD's and 10 have MSc's. Sixty-two vacancies 
currently exist out of an authorized scientific staff level of 
163. Design team members as well as Government officials and ARI 
staff have identified this shortage and the existing low level -f 
training of staff as the major weakness in Burma's rese:;.h 
capability. 
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For the BARD project, the Institute is requesting an 
addLtionai 157 research positions, of which Ill are senior field 
asistant level and above, and 46 are junior field assistant level. 

This increase is required to operate the 4 new satellite 
stations as well as the project office in Rangoon, and to provide 
staff at Yezin for the increased emphasis on maize and oilseeds 
identifled by current Government policy. 

While this appears to be a large number of scientists for the 
project, it must be remembered that the development and assignment
of staff will be over a five to ten year period, that there is a 
current shortage of scientific staff to accomplish the needed 
research in Burma and that there are nearly six hundred graduates
from agricultural schools that are to be employed each year. Given 
the existing situation in Burma, the suggestion for staff 
positions is reasonable. This employment will also develop a 
cadre of staff eligible for foreign training. Lack of eligible 
staff has been a major constraint in Burma to taking advantage of 
available overseas training positions. 

The existing 	staffing pattern and proposed new organizational 
chart are shown inFigures 8 and 9. 

IV.3.3,1.l. 	 BARD Project Organization and Staffing (See Figure 11 and 12 for 
BARD staffing pattern and organizational chart). 

A new divIsion is being organized in ARI to manage the BARD 
project and the more permanent function of managing the four new 
research stations. These stations, which represent the four major 
agro-ecological zones in Burma, are Shwelaung for high rainfall 
delta crops; Myananda in the irrigated area; Nyaung Oo in the arid 
zone; and Aung Ban in the hill country.
 

The project 	 staff will work closely with the maize and 
oilseeds divisions of ARI in variety and crop quality improvement, 
soil and water management, crop and pest management and post
harvest technology. The staff will also work with the sattelite 
stations in station development and maize and oilseed research. 

Research coordination will be initiated with regional
research and 	 extension offices, the agricultural university, and 
regional agricultural institutes that are located near satellite 
stations. 

A small project office will be located in Rangoon to handle 
transhipment 	 of supplies and equipmnt and provide travel 
assistance. 
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IV.303.1.2. 

Short and long term technical training is an additional major
.onent of the project that will be monitored by project staff(See Training Analysis). English language training is required atthe ARI, Yezln Campus. Project staff will assist with theorganization of this training and provide local hire teachers fromthe foreign community where possible. This will be particularlyimportant the first three years of the project when participants

are going for both long and short term training. It may well becontinued through the life of the project to help provide forfuture English language competency. 

Staffing 

Staff for foreign sponsored projects are provided fromMinistry of Agricultural and Forests staff on an incremental basis
and, due to the temporary nature of the assignments, are normallygiven a grade increase for the time they work on the project. Atthe time of completion of the project, they may retain this grade
if a position is available or revert to their former grade ifthere is not. Only the advisory support staff will be paid byproject funds. All other project staff are paid from regularly
budgeted government funds. 

IV,3.3.2. Applied Research Division (ARD) 

The Applied Research Division of the Agriculture Corporation
has a mandate for conducting applied research and producing seedfor farmers. Research is conducted on 19 central farms operatedby ARD throughout Burma. Seed production of the major crops is
done on 21 other farms. 

ARD reportedly was authorized 2500 positions, including
laborers, with 1200 positions filled in Dec. 1983. Staff holdingdegrees from diploma through PhD were estimated at 314, of which56% were estimated to be on the central farms, 25% atheadquarters. There were 6 PhD's, 10 MSc's and 200 BSc's, withthe rest having diplomas. 

ARD has had or currently has responsibility for several
foreign assisted projects or elements of projects including CottonImprovement, Crop Improvement and Seed Improvement. 

IV.3.3.3. Extension 

Under the Agriculture Corporation the Extension Division has 
5 major responsibilities: 

- implementation of the Annual Agriculture Plan. 
- distribution of essential supplies and inputs to thecultivators in co-ordination with other Departments and 
Corporations. 
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-distribution of pure seeds in co-ordination with the 
- Research Division. 
- extension/education to farmers.
 
- co-ordination of agricultural activities with the various 

levels of the People's Councils. 

In September of each year the Cultivation Supervision
Committee at village tract level,* sets targets for areas and 
production goals for each crop to be grown in the area. The 
targets are recorded by the Agriculture Corporation and passed up
through the system. The Ministry of Agriculture and Forests 
prepares the National Plan for presentation to the Ministry of 
Planning in March/April as was noted above. The plan is then 
resented to the Cabinet and they then present it to the National 
ssembly for final approval.
 

The Ministry of Agriculture and Forests is responsible for 
implementing the approved plan down to the village level. Inputs

will be delivered to the township level according to preliminary 
plan documents and 4 year plans. After the People's Assembly has 
approved the annual plan the Ministry of Agriculture and Forests 
sends the inputs out to the village tract levels. Each farmer is

required to declare his intended cropping program. At this time 
he is encouraged to follow a cropping program that will help the
Village Tract to meet its planned objectives. Farmer decisions 
are recorded as part of the national data base. Allocation of 
inputs according to farmer declarations insures accuracy. 

In 1975 a program was tested for new, high yielding rice 
varieties using selective concentration of resources. Authorities 
decided that due to the continued scarity of production Inputs,

existing resources should be concentrated. Therefore, authorities 
determined which areas had the most potential for rict and assured 
inputs to cooperating farmers in those areas. This test led to a 
Whole Township Production Development Programme for major crops.
Under this program production inputs are allocated to townships 
selected as having high potential for each crop according to 
planned targets for that crop in that township. Inputs include 
fertilizer, seed, pesticides and extention staff. Additionally, 
strong political and administrative organization at local levels 
are maintained through elected councils and nominated ':ommittees 
to coordinate the activities of all govenment agencies. Mass 
participation is encouraged through mobilization of voluntary
labor and mutual help. Production camps may be established where 

*The Comm ittee ismade up of the following:
 
Chairman, Village Tract People's Council, Chairman Secretary,

Village Tract People's Council Secretary, Village Manager,
Agrlculture Corporation Surveyor, Settlement and Lands Records 
Department Representative, Farmers' Asiayone Representative,
Village Tract Cooperative Society. 
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applied training of new
cmPfs normally have 

techniques is undertaken. Productiona meeting hall and:uts. The land of the a storage facility for cropproduction camp is usually cultivated bythe Production Camp Farmer's Committee. 
At the village tract levelvillage manager the extention servicewho is in charge has a 

(groupings of villages). 
of one or more village tractsAbove him
manager who will be a village tractworks as a supervisorThe ratio of village managers 
of a team of village managers.to village tractsfor areas varies, althoughwhich are includedPaddy Project in projects such as theor the USAID MOPP project World Bankvillage manager per village tract. 

the ratio is usually 1 

V3.4.O. The Institute of Agriculture, Yezin
 
This Institute which is under the Ministry of Education,the only University is
in Burma giving
Agriculture. Approximately a bachelor's degree in200 students are graduatedand seek employment annually

Departments. Since 
in various Ministry of Agriculture1980 the Institute has awarded MsterScience Programs in agronomy, entomology, soil 

of 
and physiology. science, pathology 
year. 

Five to ten students receive MS de-rees eachTo date tie MS candidates have been selected from Institute
staff and have been retained as faculty.under way to allow other 
However negotiations areagriculture departmentfor these positions, particularly staff to compete 

Institute (ARI) the Agriculture Research
staff. 
As the university and ARI campuses adjoin,
this provide!, an opportunity for the ARI staff to retain their ARI
position 
 and do their research
University. at ARI while attending the
Another point being negotiated
ARI staff with is an affiliation ofthe university faculty. Although there is now aclose collegial relationship between the ARIefforts are being made by and university staff,
Ministry both the Ministry of Education andof Agriculture andinstitutions closer Forests to officially bringtogether. The the twoUniversity has been assisted bytwo UNOP projects which have providedas farm machinery and 

technical 
Six 

assistance as welllaboratory equipment.land are available for university research. 
hundred acres of 

program The five yearcalls for extensive BAg.field research andof this research a complete reportbefore graduation.advance Also faculty researchdegree research andis conducted
,laboratories in the fields andof the university. 

Other formal agriculture trainingagriculture high in Burma is provided by theschoolsissue diplomas rather than 
and regional agriculture institutes thatdegrees. Highdirectly to School graduates maythe Agriculture University while 

go
non-graduatesthe regional go to 

course. 
schools that give diplomas after a threeUntil 1983 diploma holders could, upon 

year
entrance exam, enter passing anthe university and in three years receive 
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BS& degrees. Since 1983.this,opportunity has been suspended for 
dl oa holders. However it is under negotiation for 
renstatement. 

IV.3.5.0. Relations Among Agencies 

The possibilities for collaboration among the University
 
Institutes, the Ministry of Livestock and Fisheries' Veterinary 
Research Institute and the Ministry of Agriculture and Forests' 
ARI are limited by their division and among different Ministries. 
Thus, official collaboration and coordination must come from the 
level of the Prime Ministers Office or above. Any collaboration 
between the Veterinarian Research Institute, Forest Research 
Institute and ARI would require direction from the level of the 
Minister of Agriculture and Forests. At the level of the 
Agriculture Corporation, coordination isonly assured between ARI, 
ARD and Extension by the Managing Director. Within the ARI, the 
General Manager assures inter-disciplinary effort by the 13 
dlvi sions.
 

IV.3.5.1. Coordination
 

Project coordination with the Institute of Agriculture is
 
currently on a personal basis. As mentioned in the section on the
 
Institute of Agriculture, negotiations are underway between the 
Ministries of Education and Agricultuie and Forests to make
 
official closer cooperation between the ARI and the Agricultural
 
Institute on their campuses at Yezin.
 

Thus, at present, comunications between the University and 
the other Institutes at Yezin occur only on an informal basis. In
 
as much as the various staffs are well acquainted and live in a
 
relatively confined area this informal communication channel is 
perhaps sufficient for keeping the professional stdff aware of 
each other's activities. If the closer cooperation between the
 
university and adjoining Forest Research Institute that has 
developed since the posting of a Forestry advisor is indicative, 
then the posting of the two long term advisors at ARI should also 
increase University/ARI cooperation. A major goal of these 
advisers will be to exchange ideas and experience. However, any 
direct collaboration, especially requiring the sharing of 
resources, is often difficult due to the tedious approval 
rocesses that require transmitting requests up to the concerned 
inistries. Discussion with both Ministry of Education and
 

Ministry of Agriculture and Forests leaders indicate their desire 
for closer cooperation and the sharing of facilities where 
appropriate. It is reported that negotiations are progressing 
satisfactorily and with all research staffs supporting more 

a morecooperative activities, progress should continue. Until 
formal working arrangement can be provided by the government to 
facilitate this collaboration at the research and instructional 
level, the Institue of Agriculture's resources can only be 
available to this project in an informal way based on personal 
relationships. 
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- Work with the Extension and Applied Research Divisions of AC 
&on a more official basis and therefore coordinated from ARI 
and AC headquarters to the farmers' fields through Whole Township 
Production programs. Reorganization is currently underway in AC 
to more clearly define the role of research between ARI and the 
Applied Research Division. The potential exists for basic 
and applied research responsibility going to ARI and a new 
organization being established to operate the seed farms and state 
production farms. This would facilitate research coordination. 

wever, ARI and BARD staff with applied research responsibility 
would also need to be given the responsibility for coordination 
with Extension to assure the continued flow of new research into 
farmers' fields. 

It appears that a fairly good relationship exists among the 
different divisions within the Agriculture Corporation. At least 
one gets the impression that ARD and Extension are willing to 
share some land and facilities with ARI. However, there is some 
duplication of effort. ARD carries out some experimental work 
without direct collaboration with ARI researchers. This is 
generally site specific crop verification testing . By the same 
token, extension has seed production farms that function
 
independently of ARD's seed production program. This is the case,
 
for example, with USAID's MOPP project. 

Apparently the Burmese Government is giving some 
consideration to reorganizing the research and seed production 
functions of the Agriculture Corporation. However, any 
reorganization cannot be assured for the life of this present 
project. It is therefore necessary, from an institutional point 
of view, for ARI to develop its own research outstations in the 
major agro-ecological zones. However, this project foresees 
limiting the development of stations so that, in the event of 
reorganization, stations presently under ARJ will not become 
duplicative of newly establishcd ARI stations. 

ARI has contact with the international agricultural research 
centers who have responsibility for crops similar to those grown 
in Burma. IRRI, with financing from Canada through CIDA, manages 
rice breeding cropping systems and small farm machinery projects 
for ARI. Maize and wheat nurseries and consultation are provided 
by CIMMYT. Oilseed and food legumes technology is provided by 
IITA and ICRISAT. Other technological exchanges occur between ARI 
and Thailand and the Philippines on maize and rice and with India 
and Bangladesh on general agricultural subjects. 
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. FAO has provided broad assistance in agriculture overggod of time. They currently have a project a long
on food legumes with 

IV.3.6.0. Linkages Among Party, 
Public Administration and Technical
LineAgencies 

BSPP and elected Township Peoples' Council representativestake an active role in establishing targetsprogress in agricultural production. They 
and monitoring 

in are also instrumentallocating land, cooperating farmers andresources. Because the Party workers and otheris central to all activity in Burma,the staff of the AC including ARI, ARD,required to work closely with and Extension will bethe BSPP officials at all levels.In fact, most senior agricultural officers are now
responsibility being assignedby the Party for promoting agriculture in onetownship. Although this takes officers awayfrom time to time, from other dutiesit serves to keep them in contact with thefield and farmers' problems.
 

Policy decisions 
as well as 
research priorities will
channelled through beParty, People's Councils
At the Village and Village Tract Levels, and A.C. officials.
 
Managers, Peoples the A.C.'s Village Tract
Council's and BSPP cell members maintain adialogue concerning all agricultural activities in the area.
includes This
National 
 Policy concerns and the 
 local area's
contributions to policy goals, farmer needs and administrative and
resource needs and 
 constraints. 
 Because 
 of the extensive
organization of the extension service and the intimate involvement
of political and administrative officials problemsresearch are readily channelled through the 

identified for 
system. Bytoken research results can be the samealmost n~inediately translated intoon-farm testing and utilization.
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FIGURE 10
 

Agricultural Research Institute, Yezin
 

Organizational Chart
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IV.4.0. Economic Analysis 

Several analyses have shown that investment in agricultural
research has high positive economic 
percent to 

rates of return. Rates of twenty'150% have been estimated IRR's for research 
projects in
many places in the world. Unfortunately, these analyses are always ex
post facto, and no good way has 
been developed to estimate benef­streaii tFt may result from investments in agricultural research. 
For this analysis, therefore, we have calculated the costs of the
investment, set an acceptable rate of return of 15% and calculatcd the
benefit stream that would be required to give the chosen IR.
r 

TABLE 10 summarizes the calculations, indicating that 
a benefit
stream of approximately 
U.S. dollars 7,300,000 
would be required
during years 7 through 12 to 
cover investment and recurrent costs. 
It
was assumed that no 
benefits would derived
project until after the 
be from the researchend of the initial 6 year project. Thisassumption is probably overly conservative. 
 As a considerable amount
of station development will 
be done over the project period and
procuring and shipping the
of commodities 
 from the U.S. will
considerable time, we take
cannot expect direct research efforts on this
project to get underway unt;' the second or third year. 
Additionally,
training of Burmese scientists is assumed to require
years. 2.5 to 3.5
Selection of these candidates, will begin in the first year of
the project, so the earliest 
we can expect any participant to
from long-term training will return
 

Granted, 
be in the fourth year nf the project.some research will be underway by existing )RI 
 scientists,technical assistance will be in place and short-term participanttraining will begin to produce results in early years 
as will the
output from long and short-term technical 
assistance. However, most
research output from ARI 
in the early years of the project will be
linked to prior research efforts, therefore it is preferable to assume
benefits will began to accrue inyear 7.
 

The choice of a twelve year period for calculating the return to
investment was 
done for two 
reasons. 
 First, it is comparable
period of to the
time that was required 
to develop and disseminate the high
yielding 
 rice varieties and the associated technology
previously been done that hasin Burma. 
 Secondly, it is a reasonable period oftime to amortize the commodities that are purchased, i.e. they willused, for be
 
values are 

10 years after arriving in-country. Although no residualentered into the calculations, 
at least 50% of
facilities and permanent24 years of professional life of each scientist trainedwill remain. 
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-TABLE 10 - DETERMINATION OF BENEFIT STREAM
 
REQUIRED TO COVER INVESTMENT COSTS
 

(U.S. DOLLARS (000) - 12 YEAR PERIOD)
 

Total Total Net Benefit Stream Discounted Cash 
Year Costs Benefits "Cash Flow" Flow 15% 
1 3549 -0- -3549 -3085.8
2 4455 -0- -4455 -3368.6 
3 2728 -0- -2728 -1793.7 
4 2533 -0- -2533 -1448.3 
5 2017 -0- -2017 -1002.9 
6 818 -0- - 818 - 353.6 
7 535 7300 +6765 +2542.9 
8 560 7300 +6740 +2203.3
9 590 7300 +6710 +1907.4 
10 620 7300 +6680 +1651.2 
11 650 7300 +6650 +1429.4 
12 683 7300 +6617 +1236.7 

4- 82.0 

The costs for the first 6 years are derived from the project
budget, and include all budget components, including contingencies
and a 5% inflation factor. The costs for the second 6 year period 
were calculated as the recurrent costs for personnel, utilities,
operations, and supplies. The year 7 figure was inflated at 0.5% or 
5.0% compounded rate to cover inflation through year 12.
 

The choice of 5%as the inflation factor for both the U.S. and 
Burmese economies was based on present rates. Burma has actually had
 
a lower rate es can be seen in the CPI and WPI. Inflation rates in
 
the U.S. are also currently below 5%.
 

Index Year 1978-79 1979-80 1980-81 1981-82 1982-83 19831! 1984_2!
 

CI 100.97 106.64 106.61 107.80 113.43 118.28 119.6
 
WPI 100.46 104.96 107.49 99.66 101.63 104.48 105.22
 

1/ Ave. indexes for 12 month calendar year
 
7/ Ave. indexes for first 4 months of calendar 1984
 
T978 - 100
 

Source: 1nistry of Planning and Finance, Central Statistics 
Organization,U Selected Monthly Economic Indicators" Statistical Paper
No. 3 March &April 1984. 

Total costs over the twelve year period are estimated as
 
$19,738,000 U.S. dollars. A total benefit stream of $43,800,000 will 
need to be produced ($7,300,000 per year) in order to give a total 
net benefit stream of $24,062,000 which when discounted over the 
period at 15% will just cover inveatient costs. That is, at that 
level the project will have produced a 1.5% internal rate of return. 
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The potential 
for producing a
to be-very great. For example 
benefit stream of $7,300,000 seemsthere areacre't"of groundnuts presently 675,000 hectares (1,667,925about 120 kg per hectare (107

grown in Burma. Seeding rates areconsiderably lbs/acre).as Seeding
($60-$120). do seed costs, which are rates varyA study probablyundertaken 500-1000 kyat/acryMinistry of Cooperitives, by ULG consultants for the UN/P andsuggestsbetter quality that improvedof seed could reduce row seeding andaverage seed by 1/3.seed cost Assumingof $90.00/acre. a presentapproximately 1,650,000 acres, 
and a reduction of $30/acre
a total on
year would be gained. saving of $49,50o,00eSeed technology 

net 
pcrdrawn or hand researchseeder development along with animalrequired benefit would alone accountstream for 2/3of $7.3 million of theif onlywere attributed to 

10% of the savirgsresearch.
 
By the same 
 token increasescultural practices, pest control 

in yields through variety selection,undertaken or other measuresin research by the that will beeconomic flows. project
A 10% increase could produce additionalin thelbs/acre for groundnuts, or 
national yield average of 580or $49.5 million/yr. Again 

58 lbs/acre would produce about $30/acre10% of this attributedcover 2/3 of the to researchrequired benefit strewn. would 
Sesame, now grownyielding only about on 1,468,000 hectares,140-150 (3,627,428 acres)lbs per acre (160 andpotential kgs/ha) also has greatfor yield increases through research.-

Post harvest 
 lossessesame, in groundnutsPresently now estimatedat 15% also are at 20%, andfact small potentialincreases in yields, aeas for research.losses, or small reductions In
small reductions in post harvest
produce in seed use, alone, are sufficient
a very high IRR for investment in research in Burma. 

to
that the extension system is in place for moving research findings to
 
Given
the farms, there is spectacular opportunity

country and its farmers. 
for economic gains to the 
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IV.5.O. SQCUAL SOUNDNESS ANALYSIS
 

There appear to be no complicating issues that will impede

the successful implementation of the research project described in
 
this paper. The purpose of the project is to strengthen the
 
capability of the Ministry of Agriculture and Forests, especially

the Agricultural Research Institute 
(ARI) to plan, organize and
 
carry out production-uriented research in maize, oilseeds and
other selected crops. The immediate beneficiaries will therefore 
be research scientists working with these crops. Subsequent

beneficiaries will be the small farmers 
 who dominate the
 
agricultural sector and consumers of edible oil. 

Little has been written on rural society in Burma and how the 
development process affects rural people. 
Farm family profiles do 
not exist. Accurate production, income, savings and consumption
data 2re difficult to obtain. However, experience gained byAID/Burma under the Maize and Oilseeds Production and Primary 
Health Care Projects, helps us to understand better the 
characteristics of 
rural society in Burma and the constraints
 
facing agriculture. This section describes bricfly 
 the
 
agriculture sector in a social context, the 
beneficiaries, the
 
proposed impact area, and the role of women in the project.
 

IV.5.1.0. Socio-cultural Context
 

Burma is an agrarian society with 64 percent of its 
population devoted to agriculture. As a result of continued
population growth and egalitarian land reform, average farm size
has declined by 13 percent over the past 30 years. Three-fifths 
of all farm families cultivate less than 5 acres, the average size
 
farm holding is 7.5 acres.
 

TABLE 11
 

Farm Size Classification 

Acreage Size
 

5 5-10 10-20 20.50 50-100 100+
 

No. of families (million) 2.6 1.0 0.5 0.1 0.002 0.001 

% of total 61.0 24.0 12.0 3.0 0.05 0.01 

Area of farms (million acres) 6.2 7.7 7.2 3.0 0.1 0.4 

% of total farm acreage 25.0 31.0 29.0 12 0.5 1.8 

Source: Oilseeds Production and Processing Project Feasibility
Report, UNDP/ADB for Ministry of Coo ves. epare y
LG Consultants Ltd. perat s. P... by 
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Burmese families are depicted as nuclear structures, and large
e.x±nded families do not normally appear as production units. 
Threfore, most of the farms will be operated by a family composed of 
a mother, father and children. Families do not normally live on the 
land that they farm but rather in small to medium sized, settlements,
 
surrounded by the croplands.
 

Farm labor requirements are largely met by the nuclear family.
Heavy work such as land preparation, leveling, and bunding is done by

the men. Women participate in planting, transplanting, weeding and 
harvesting. Farmers do hire outside labor at critical times, such as
 
for transplanting rice. 

Animal traction is widely used in Burma. Using either cattle or 
water buffalo, farmers prepare land using simple wooden plows with 
steel ploughshares, and level and till land with wooden equipment.
Most of the transport in rural areas i, done with ox carts. 
Ownership of animal traction units exceeds 50% in most of the areas 
visited by the design team. Hiring of oxen for land preparation may
be done by farmers not owning their own beasts, although government
tractor-hire services are sometimes available, usually at lower cost 
than oxen rental rates.
 

Livestock are -important on farms in many areas, but this varies 
according to land type, cropping systems and climate. Work animals 
are highly esteemed, and well cared for. Farmers feed oilseed meal 
to work-oxen, and grow fodder, particularly sorghum, for oxen. 

As a result of the high-yielding rice scheme, most Burmese 
farmers now transpl~int rice in paddy fields. With sesame, seed is 
usually broadcast orn ploughea ground and thinned later with the use 
of a harrow. Groundnuts are generally sown in ro,,s, often in furrows 
opened with a wooden row-maker and covered with a drag. A similar 
technique is being extended by the MOP Project for sunflowers,
although the traditional method is to broadcast seed. Maize is 
planted and cultivated as a row crop. 

Use of inorganic fertilizer is limited by the amount
 
manufactured locally and government imports. Most fertilizer is used
 
on targeted crops. Some farmers are able to apply farm yard manure, 
depending on the number of animals owned and the availability of 
carts for hauling. 

In Burma, literacy is high (69 percent) and among most rural 
farm-families, at least one person can read and write Burmese.
 
Because of this, extension programs have been quite successful in 
disseminating information on new technologies, especially in the 
health and agricultural sectors. The fact that the government places 
a very high priority on increasing agricultural productivity, and 
favors production campaigns and export drives, greatly enhances the 
effectiveness of the agricultural extension service. 
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Agriculture in Burma is overwhelmingly in private hands with
97.5 percent of agricultural coi,,nodities producei by self-employed
fra--rers. The cooperative sector accounts for 2.2 percent of
agricultural production. The state sector produces the remaining
fractional amount and is involved mainly with industrial crops
such as su'arcane, tobacco, jute and cotton.
 

Increased agricultural production has come about largely from 
increases in yields due to improved cultivation practices,
varietal improvement, and the introduction of commercial
 
fertilizers. Per acre yield increases have accounted for
three-fourths of the 130 percent increase in crop production over 
the past 20 year period. The remaining increase in agricultureoutput is attributable to 30 percent more land being put into 
production since 1961. However, the rate that new land can be
brought into crop production is declining with the result that 
more emphasis is being placed on increasing yields on existing
cultivated land to sustain agricultural productivity. 

Although the average farm is small, crop yields low and farm 
income limited, the Burmese farmer operates his enterprise as an 
economic unit. He understands the relationship between increased
inputs and increased yields, and how this translates i~;to greater
net farm income. Common constraints to increased productio~n are
the lack of water and fertilizer. The farmer understands, for 
example, that every 56 lb. bag of urea (9 kyats/bag) added to the

maize crop will increase yield by 10 to 15 baskets (value of 
200-300 kyats). Burmese farmers have demonstrated their
willingness through the Whoie Township High-Yieldini Paddy Program
 
and the Maize and Oilseeds Production Project to use imp oved
varieties and cultural practices. This economic rationale has 
contributed to the doubling of rice production over the past
decade. It is important, therefore, to look at the important

elements and the linkages between research and extension in these 
highly successful programs.
 

.l. 1. Whole Township HYV Program 

The success of the Whole Township High Yield Paddy Production
Program to increase paddy yields is indicative of the likely 
success in the transfer of research to extension for maize and 
oilseed crops. Anticipated agricultural production increases
during the 1950s and 1960s, failed to materialize. Even the 
importation of new high-yielding paddy varieties from IRRI did not
provide significant improvements. Further research work in Burma 
was required before a range of inputs needed to support new paddy
varieties was derived. This package of inputs, or impact points, 
w~s first carried out on 500 acres where 40 farmers were provided
with necessary assistance so that they could comply with the ten 
impact points. Impressive yield increases were obtained from this 
program and it was eventually extended to 82 townships in Burma.
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In view of the scarcity of crop production inputs,improved seed such asvarieties, 
 fertilizer, 
 and pesticides,
=!!_lectve Concentrated" these
townships were
the most located in
favorable areas offering
returns. 
 Soils and 
climate
determinants were
for inclusion into the 
the main


Whole
Program. In addition, staff 
Township Production


and facilities 
of the extension
service are also considered as important program inputs. 
 The main
components of this type of research-extension 
improvement in crop
production linkages are:
 

(a) Promotion and use of tested and recommended technology,
 
(b) Selection of 
areas 
for production with comparative


and climatic advantages, 
soil
 

(c) Strong political 
 and administrative 
 organization 
at

local levels,
 

(d) Mass participation through 
use of voluntary
alleviate labor to
the constraint 
of labor shortages 
in peak
periods, and
 

(e) Establishment 
of technolow/social 
centers 
to promote
diffusion of ideas such as 
Production Camps".
 
Available 
evidence 
shows that 
farmers' acceptance
technology using the Whole Township approach has been high. 

of new
 
is attributed to This
a combination of factors including profitability
to the participating farm families as
income as well as 

expressed in increased real
the mix of social 
and peer pressure encouraging

participation.
 

The Extension 
Division 
of the Agriculture Corporation
coordination with the Burma Socialist Program Party (BSPP) has the
main responsibility 

in
 

for the 
 above
Research-Extension components.
linkage described above will 
The
 

help assure that
innovations from research which carry the probability of increased
returns will 
be readily accepted and applied by Burma's farmers in
the areas of maize and oilseeds crops.
 
IV.5.2, Beneficiaries and Participants
 

The most immediate and 
visible beneficiaries
will of the project
be the research scientists of the Ministry of Agriculture and
Forests who 
will receive training and 
other technical 
benefits.
In addition to those scientists who receive training, staff at ARI
in the maize and oilseeds crop areas will
laboratory benefit from additional
and field equipment, 
better management
land development. and improved
Eventual beneficiaries of the
2,500,000 maize/oilseeo- project are the
farm families
results from this who will adopt research
project and 
translate 
them into
production. increased
It has been estimated that a savings of 250 kyats per
acre 
 in groundnuts 
 alone 
 can be 
 acnieved 
 through
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improved varieties and other research-related inputs. Sesame, a 
mf project crop and one indigenous to Burma, has one of the 
lowest yields in Asia. Sri Lanka and Pakistan are obtaining
yields double that of Burma's, and neighboring Thailand's sesame 
yields are almost triple. Research into drought and disease 
resistant varieties plus improved production practice can increase 
these yields by 2-3 baskets (approx. 100 - 150 lbs./acre) with few 
additional inputs. Research relating to the increasing national
 
production of sunflowers can benefit farmers by substituting

sunflowers for relatively lower oil yielding crops.
 

Crop Acreages ('000) Increased Net Total Annual
 

Income potential Net benefit ('000)
 

Sesame 3,400 K. 200 K. 680,000 

Groundnut 1,65C K. 250, K. 412,500 

Sunflowers 50C K, 400 K. 200,000 

Maize 500 K. 100,. K. 50,000 

K.1 9342,500 

Total annual increased net income potential created by
 
improved research in maize and oilseeds is estimated at 1,342

million Kyats or 500 kyats per farm family per year. This 
represents a substantial improvement in income to the many farmers 
who earn less than 2,000 Kyats per year. 

The secondary beneficiaries of agricultural research will be
 
consumers through improved nutrition. National production of
 
edible oil, the second most important food in the national diet, 
stands at 5 kg/capita. Burma has established a goal of attaining
self-sufficiency in edible oil production by 1994. This will 
require an additional supply of 9 kg/capita. The strategy for 
attaining this objective involves increasing per acre yields
through the substitution of higher oil-yielding crops. Typically,
the initial benefits of agricultural research goes to the 
producers, in the form of increased income from higher production
levels. Then, this advantage shifts to the consumer as the 
expanded output results in lower prices. With proper agricultural
policy, prices acceptable to both consumers and producers will 
result in benefits to both constituencies.
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IV.5.3. Igact 

AID's primary objective is to help people in developing 
countries meet their basic human needs through equitable,
 
sustainable growth. One constraint to sustained agricultural
 
growth in Burma is a shortage of research staff. This project 
addresses that need, among others, and will eventually result in
 
the development and dissemination of increased research findings 
to farmers to sustain planned production increases. 

It is likely that maize and oilseeds research will, in 
addition to the benefits discussed above, have a positive impact 
on income distribution as a consequence of gains being transferred 
to consumers. As pointed out, historically the effects reducing 
the real costs of production have benefited consumers. Evidence 
shows that the real income of low income families is increased 
relatively more than that of higher income groups through

agricultural modernization, including agricul tural research, 
thereby reducing inequality in income. Increased production leads 
to: a) increased farm income; b) improved nutrition through
 
increased consumption of protein-rich crops; c) improved balance 
of trade by reducing edible oil imports as well as increasing 
othnr agricultural product exports, and finally by d) expanded

employment in agricultural -related activities. Technology derived 
from research takes time to be developed, tested, extended and
 
adopted. For these reasons, total project impact, while it can be
 
categorized, will not be fully measurable for years after the
 
project.
 

IV.5.4. Role of Women
 

Although this project is not directly involved in affecting 
social hanges to alter the roles of women and girls in Burmese 
society, they will be beneficiaries of the project both as direct 
participants as well as beneficiaries of improved technology
 
generated from research. Sufficient data and analyses do not
 
exist to paint a complete and accurate composite of the rural 
woman. It is known, however that Burmese women are independent
 
and accustomed to an unusually high degree of freedom compared to
 
some other Asian countries. They are a major element in the 
agricultural labor force, comprising approximately 50% of the farm 
workers. Also, many are directly involved in farm management and 
thus benefit from technological innovations developed by research 
and disseminated through the extension services. 

At the present time, women account for 200 of the 250 
Bachelor Degree graduates from the Institute of Agriculture. Most 
of these graduates are employed by the Agriculture Corporation in 
extension, research and land planning. It is to this pool of 
trained personnel that M.Sc and Ph D degree training will be 
offered under this project. 
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IV.6.O. ENVIRONMENTAL CONSIDERATIONS:
 

The project's purpose is to strengthen the capability of the 
Ministry of Agriculture and Forests particularly the Agricultural
Research Institute, to plan, organize, and carry out an expanded 
program of production-oriented research in maize, oilseeds, and 
other selected crops. Because it is a research and 
institution-building project, it will have little direct or 
immediate negative environmental impact, and no formal 
Environmental Assessment is required within the USAID project
design process. However, as part of a major program to improve
agricultural productivity in terms of per acre yields and to 
increase total national production of selected agricultural
commodities, a number of environmental and natural resource 
management issues arise. These bear on the sustained success of
 
the program itself, or more generally on the process of 
agricultural modernization and development in Burma. Some of 
these considerations also relate to other development sectors, 
such as public health, energy and power and forestry. 

A review of some of these environmental considerations is 
found in Annex 2 The following list includes some 
recommendations for addressing them through the Agricultural 
Research and Development Project. 

Recommendations:
 

1. A Crop Protection Assessment should be conducted as part
of the mid-project evaluation of the Maize and Oilseeds Production 
Project. The Mission can request AID/W support under the
 
worldwide Crop Protection Prccct to provide the services of an 
expert consultant to travel with the MOPP evaluation team for the 
specific purposes of: 

- reviewing the pest manag-.ment recommendations contained in 
the MOP Environmental Assessment and the crop protection
sections of the the Agricultural Research and Development
Project Paper in light of the actual pest problems 
encountered in the fieid under the MOPP to date, and
 

- preparing a revised strategy for crop protection to be 
carried out during the remainder of the project. 

This Crop Protection Assessment would also lay the basis for 
crop protection work under the planned MOPP II. 

2. The Regional Environmental Advisor should begin passing 
to the ADO in Rangoon information and reports on Agroecosystems 
Analysis, particularly the publications of the Indotiesian Research 
Groups on Agroecosystems. The ADO can then share these 
publications with Burmese agricultural scientists as appropriate. 
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3. The Regional Environmental Advisor should prepare a list 
of= ecommended titles in the areas of agricultural ecology, 
agroecosystems analysis, soil conservation, envi ronmental 
management in agriculture,, and agroforestry. This list should be 
made available to the Agricultural Research and Development
Project, to be acquired for the ARI library under that project. 

4. ARI should consider establishing a division for Soil 
Conservation and Hydrology. Staff training for this new division 

.could 	 begin under the new Agricultural Research and Development 
Project. 

5. A soil erosion/soil conservation assessment should be 
conducted at an early date and orientation provided to the SRUB's 
top planners of the potential hazzards and some possible solutions 
to those problems. 

- The soil erosion problems in Burma have not progressed to 
the point where they cannot be controlled by good soil 
conservation and water control measures. 

- The longer the Aelay in instituting these measures the 
greater will be the damage and the more costly will be the 
control and rehabilitation programs. 
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V.0.1 

V.0. IMPLEMENTATION PLAN
 

eliminary Actions. 
The project is planned to cover a six-year
imp-lementatt -onperiod. It is 
anticipated that
authorization AID/W
will occur no later 
than the end of 
November,
1984, leaving adequate time for the negotiations and signing ofa project agreement in order to
85. The 

begin implementation during FYanticipated Project Assistance. Completion Date 
(PACD)
is September 30, 1990.
 

In preparation for the project, 
a number of activities are
already underway as part of ARI's current program.
instance, Forthe four sites for the proposed satellite researchstations have been identified. 
ARI, however, still 
must acquire
the land for certain parts of the Nyaung Oo and Wakema sites.
 
Sonme buildings 
 are already completed
construction or are under
in Aung Ban, Myananda and Nyaung Oo, 
and site
managers and some staff have been designated for all sites.
 
A Project Management Committee 
 will be formed toperiodically review project progress and address 
any issues
which might be raised by


The 
the ARI, USAID or the TA Team Leader.
AID ADO will serve 
on this committee,


designate members and the AC will
from the Planning and Projects Division
Extension Division who will 
and
 

serve in an ad.visory capacity.
 
There 
are 16 long-term, advanced degree scholars currently
studying in the U.S. under the MOPP. 
 It is anticipated that at
least 7 of these will be assigned directly or indirectly to work
with the BARD. 
 It is recommended
efforts be made that as soon as possibleto identify and preparethe project's long-term training component

potential candidates for 
as early as possible. 

The ARI should also budget for all costs anticipated to beincurred during the 1985/86 Burmese fiscal year (April 1, 1985March 31, ­1986) during the next budget preparation cycle.
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V.1. Project Implementation Schedule
 

V.1.1. AID Actions Required 


1. Project Paper submitted to AID/W 


2. Project Paper approved 


3. Draft authorization text cabled to USAID/Rangoon

and authorization signed 


4. RLO prepares negotiating draft of Project Grant
 
Agreement (ProAg) 


5.Preparation of PIO/T for TA Contract by
 
USAIO/Rangoon 


6. Preparation of RFTP for TA byACO 


'
7.AIDREP enters ProAg negotiations',with Burmese ,
 
Government
 

8. ProAg signed 


9.RFTP published

(a)Proposals prepared 

(b)Proposals submitted
 
c) Establishment of competitive range

d On-site or Home Office interviews with firm
 

within competitive range 

Cotaco selected
 
Contract negotiations and execution 


jg 	 First TA mobilized 

reassessment of project design inconjunction

with TA Team Leader amd SRUB Project Director'
 

70. 	Preparation of PIO/Cs for TA furnishings, vehicles,
 
and equipment support by USAID/Rangoon 


11. 	Preparations of PIO/Cs for Project start up equipment

by USAID/Rangoon 


12. 	PreparatIon of PIO/T by USAID/Rangoon for PSA 

(a)Preparation of RFTP for PSA by ACO 

b Submission of proposals


Establishment of competitive range 

(d)On-site or Home Office interviews 

(e)Contract award, negotiations and execution 


13. 	Preparation of PIO/Ps for Participant

Training (PT) 
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TIMING [Mos. before 
(-) or after (+) 
signing of ProAg] 

-7
 

-6
 

-6
 

.-5
 

-3thru -i
 

-I.thruD0
 

0
 

FI -+3
 

1.6
 

18
 
lO
 

-lthru,+l
 

-lthru.+I:
 

+4
 
+5
 
+7
 
+7
 
+8
 
+11 thru+12
 

.as per ,schedule
 



14. PreWpiwatlon of ProAg amendments 	 as required
 

15. Mid-term evaluation 	 29'31
 

16. 	Review of quarterly reports of T.A. & Interim, qurterly
 
internal evaluations quarterly
 

59-61
17. Final Impact Evaluation 


V.1.2. Burmese Government Start-up, Management and Staffing Actions
 

1.ProAg signed 	 0
 

2. Conditions Precedent met (ifapplicable)
 

3.ARI designates Project Manager, counterpart
 
staff and project management team 0
 

4., Selection and assignment of managers,
 
researchers and staff at Yezin and the
 
satellite stations.
 

5.Annual budgets prepared Including all
 
anticipated project costs 0
 

o
6. Facilities, administrative support.services"
 
& 	all necessary documentation provided for 

contract team. Ls required 

-7.Joint AID/SRUB review of contractor proposals
 
and PSA proposals inUSA +4 +5'
 

8. Possible home office (U.S.) or in-country
 
site visits for/by short-listed bidders. +6
 

9. Preliminary re-assessment of project design
 

inconjunction with AID and TA team leader. +l1
 

10. Station Development inYezin and Sub-Stations 0 -'+64
 

ll.tImplementation of Field Research Program - " 

:12. Implementation of Lab Research Program ,'<~" g 

13. Selection of Trainees 	 +3 , + 54.1 

14. Facilitation of Technical Assistance Program +8 --+"54
 

V.l.3., Technical Assistance Contractor's Activities,.,
 

1.Bids prepared/submitted 	 +1- + 

2. Possible home office or in-country site visits +6
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3. Contractor Award 


.4. PTacement of Team Leader/Research 
Administrator/Station Development Specifalist'" 


5. Language training, if necessary for Long Term TA 

6. Placement of Irrigation Engineer 

7. Placement of Surface Water CivillEngineer (Drainage)i, 

8. Placement of Laboratory Equipment Specialist 


9. Placement of Farm Equipnient Specialist 


10. Preliminary re-assessment of Project Design 

11. Placement of short-term TA 


12. Submission of Quarterly and 


V.1.4. Procurement Services Agent
 

1.Preparation of Bids 


2. On-site visits 


3. Confirmation of specifications 


4. Preparation of bid invitations 


5. Eval., award and processing of purchase orders 


6. Management of shipments, expeditingrand payments 


7. Preparation of semi-annual reports 


V.1.5. Training Schedule 

1. 	Team Leader, ARI Project Manager and USAID/ADO to 
re-confirm priority disciplines. 

2. Competetive selection of applicants. 


3. Placement arranged by sub-contractor. 


4. English language up-grading ifnecessary. 

5. 	Arrival in U.S. and orientation. 
Ph.D. 
M.Sc.
 

6. Short TermTraining & Study Tours 
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+7
 

10 

+10 thru +'13 

+10,
 

+10 
+10 :
 

+10
 

+10
 
as per schedule
 

quarterly
 

+5 thru +7.
 

+12 thru +14
 

'
 g 	 ,g 

+15 - +16 '
 

.+17I- +18
 

for Duration
 

semi-annual
 

,
 
+10.
 

+11
 

,
per'schedul e 

"S I 

..
to oe aeterminea
 



V.1.6. Evaluaton Schedule
 

1. Re-assessment of Project Design" +1
 

2. Mid-Tern Evaluation +29 1-+31'. 

3. Final Impact Evaluation +56 + 
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PROJECT IMPLEMENTATION SCHEDULE
 

AID ACTIONS -11 

Project Paper Submitted to AID/A 
Project Paper approved 
Project Authorization signedProAg drafted by RLO 

Xl 
Xl 
X 

FY 
2 

85 
1 

I 

FY 86 
11 3 

I.~At 

11 

FY 87 FY 88 
1 234-- [-r---------------WTI 

T 

FY 
123 

89 1FY 9 
12314 

fIT! 

Prep. of PIO/T - TA by USAID/Rangoon X T 1 1 
Prep. of RFP - TA by ACD 
RFP published 

X 
X 

i j 

ProAg signed -

Proposals prepared & submitted X 
Establishment of competitive range X 
On-site/Home Office interviews X 
Contract execution I X-
First TA mobilized X 

t Re-assessment of Project Design
Preparation of PIO/Cs for TA support by USAID X 

X 

Preparation of PIO/Cs for Project Support 
by USAID 

Preparation of PIO/T for PSA by USAID 
Preparation of RFP by ACO 
Submission of proposals 
On-site/Home Office interviews 
Contract execution for PSA 
Mid-ternm evaluation 

-
iXI1 
I X 1 

1 X I-
[ I I XlI I I 

X I 
- - . xIX 

I 
1 

I 

Ii 

111 
II I 

III 

__ __ 

1 I 
11 I' 
T111 I 
II I I 

I 

I 

I 

I 

I 
I 
ITI 

I 

II 
1 

I 

Final Impact evaluation 
X 



BURMESE GOVERNMENT ACTIONS 
ProA9 Signed/CPS & Covenants met 

Review of TA &PSA Pro osals 
Re-Assessment of Project Document 
Yezin and Satellite station Development 

Implementation of field Research Program 
Implementation of Laboratory Research 

Development 


Selection of trainees 

Trainees sent to U.S. 

Mid Term Evaluation 


Final Impact Evaluation .
 

PROJECT IMPLEMENTATION SCHEDULE
 

I FY 851 FY86 I FY 87 I FY 88 I FY 891 FY 90 I 
1 11 21 31 41 11 21 31 41 11 21 31 41 11 21 31 41 ii 21 31 41 11 21, 31 41 

I IIXI I I I I I I I I I I I I 1 I L I I 
II I II IXl I I I I I I I I I I I I I I I I I I 

I I I I I Ixi I I I I I I I I I I I I I I I I I 
I I I I IXl XIXIXl Xl Xl Xl XI XIXIXlXIXl Xl XI XIXl XIXl Xl 
I I I I I I Xl XI XI Xl XI XI XI XI XI XI XI Xl XI XI Xl XI XI XI Xl 
I I I I I I I I I I I I I I I I I I --.-I I I I 

I I I I IX XI X XIXIXIXIIXX IXXIX IXX I I X IX X1 
I I !.xi I I IXi I I IXi I I I I I I I I I I I I I 

I I I IX I I I !xII I I IXi I I I I I I I I I I 
I I I I I I I I I II II I I I I I I I I I I 

I I I I I I I I I I I I I I I I I I lX I 



PROJECT IMPLEMENTATION SCHEDULE
 

I FY 85 FY 86 FY 87 FY 88 FY 8 FY 90 
TECHNICAL ASSISTANCE ACTIVITIES

BidHomepreparedOffice or on-site Interviews 
r-141 

x 
2 3 4 1 2 3 4T 

-xTI-

11 213 41 21T
I I 1 

341 

Contract award ..... 
Procurement Team Leader/Research Admini-
strator mobilized, as well as: 

I 
1I 

I 
J 

X = ! 
I 1 I 

X 1 
_ I I I 

IIII 
1 

I 
1 

I 
I 
I 

I 

Station Development Specialist x---
Irrigation Specialist 
Drainage 
Laboratory Equipment 
Farm Machinery 

T-

I 

-
I 

_I 
Other Short-Term T.A. X 

Re-assessment of Project Design X 
Selection of TOEFL Specialist X 
Identifi cation of needed equipment & 

machinery 
Preparation of Specifications for PIO/CSI 
Provision of Technical Assistance 

= V X X 
X 

X X X _ X X 
I 

X X XX 

I 

X 

I 

XX 

I I 
I L 
XI XXX! X X 

Mid Term Evaluation X I IL-I 
Final Impact Evaluation X 



I 

PROJECT IMPLEMENTATION SCHEDULE
 

I FY 85 I FY 86 
 I FY 87 I FY 88 FY 89I FY90 

PROCUREMENT SERVICES AGENT ACTIVITIES(PSA)I 11 21 31 41 11 21 31 41 11 21 31 41 11 21 31 41 11 21 31 41 11 21,131 41
 
Preparation of Bids 


Hae Office or On-slte Interviews 

Contract award 


Preparation of IFBS 


Evaluation of Bids, Issue Purchase Orders 

Expedite Deliveries 

Inspection and consolidate shipments 


Arrange for Shipping and Insurance 

Process Documentation 


Arrange for Payients 


I I I I XI I I I I I I I I I I I I I I I I 1 I I 
I I I I I IXlxl I I I I I I I I I I I 1 1 I 
I I I I I I Xl I I I I I I I I I I I I I I I I I I 

I Ixi I I I I I I I I I I I I I I I I I 
I i i I I I I I I I I I I I I I I 

II II I I I IXl Xl X Xl X XIX Xl X XI I I I 
I I I i. I I I I I I IXI Xl XI XI Xl Xl Xl Xl Xl Xl xl I I I
 
I I I I I I I I I I xIxl X X X x xI XI XI Xl I I I
 
I I I I I I I i I I IXlXXXIXI Xl XIXIXIXl I I I
 
I I1I I I I I I xl XlXI x Xxi Xl X1 XXl xi I I I
 



V.2.0. Contracting and Procurement Plan 

V.2.1. Technical Assistance Contract
 

In accordance with the preference of the Burmese Government, 
an AID direct contract is proposed for the provision of technical 
assistance under this project. 

Given the fact that there are many U.S. Title XII
 
universities as well as a few, small, minority or women-owned
 
consulting firms which can offer expertise in the field of 
agricultural research, serious consideration has been given to the 
possibility of limiting the solicitation of proposals to one or 
both of these sectors.
 

However, after a number of discussions which the design team 
held with staff members and consultants from FAO, UNDP, IRRI, the 
World Bank and AID, there evolved a concensus that the 
administrative and logistical requirements for operating in Burma 
at the present time are extremely difficult and demanding.
 

For this reason, it was determined that the preferred method 
for contractor selection would be open, competitive bidding. In 
this way, U.S. Universities, International Agricultural Research
Centers (IARCs), large and small technical firms, or consortia 
representing combinations of such institutions will be able to 
submit proposals reflecting the widest po'ssible range of technical 
expertise, backstop capability and methodological approaches.
 

From the experience of the MOPP program, the following
 
considerations should be taken into account by prospective

consultants, interested contractors, and the committee evaluating
bids:
 

(1) Although furnished housing will be available, living
standards for long and short-term consultants will be basic 
and simple.
 

(2) Consultants will probably have access to the US Embassy 
commissary, but they will have to "live off the land" to a 
great extent, as imported goods are very limited. 

(3) By U.S. standards, health conditions are demanding and
 
medical facilities and services are sometimes inadequate.

All proposed consultants should have a full medical clearance 
before assignment.
 

(4) Employment opportunities for spouses and schooling
 
beyond elementary level for children outside of Rangoon are 
essentially non-exi stent.
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upon arrival in Burma. This group will include such items as
 
appliances and selected furnishings (refrigerators,
 
air-conditioners, etc.) for the residences of the TA team, and two
 
vehicles for the TA team. The first group will be procured by the
 
AID Office through PIO/Cs immediately after obligation. The AID
 
Office and Agriculture Corporation will identify these items and
 
the Regional Commodity Management Officer will assist in the
 
preparation, c. the specifications and the PIO/C. These items will
 
be procured on a competitive basis in accordance with regular AID
 
commodity procurement procedures.
 

Procedures for the procurement of laboratory and agricultural
 
field equipment and project vehicles have been discussed with
 
representatives of SER/COM and the Agriculture Corporation.
 
Because of the quantities and complexities involved and based upon
 
the successful procurement system utilized in MOPP, it is planned
 
that the Technical Assistance Team will be responsible for
 
identifying most required equipment items. The actual purchases
 
and finalizing of specification will be handled by an experienced
 
Procurement Service Agent (PSA). It is felt that a key to the
 
success of procurement within the MOPP was the willingness and
 
availability of the PSA to confer directly with that project's
 
prime contractor and host country technical counterparts
 
concerning specifications whenever it is was deemed necessary.
 

In Burma, the following constraints will cnallenge the PSA
 
who is contracted for this project:
 

i) Regulations, clearances and procedures for imoortlnk
 
commodities into Burma are extremely complex.
 

ii) The AID/Rangoon Staff is small and will be able to
 
provide very little support to the PSA.
 

iii) Telecommunications between Burma and the U. S. is
 
sometimes irregular.
 

iv) The PSA will not be allowed to have a
 
U.S.representative stationed in Burma but may arrange to have
 
a local representative through normal Burmese Government
 
procedures.
 

For these reasons, the PSA selected for this job must be able
 
to demonstrate a proven record of successful experience under
 
similar conditions, and must possess the necessary let.el of
 
resources and back.-stop capability.
 

As there are a number of qualified small businesses who have
 
had experience in AID procurement, a small business set-aside
 
would be appropriate for the PSA contractor selection process.
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upon arrival in Burma.appliances and This group will include such itemsselected
-Ur-conditioners, etc.) furnishings 	 as(refrigerators,

vehicles for the 
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For these reasons, the PSA selected for this job must be able
to demonstrate a proven record of successfulsimilar conditions, 	 experience underand must possess 
the necessary 
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a number of qualified
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(5) Processing of documentation for customs clearances,
 
residence permits, visa extensions, importation of personal

effects, etc. while being the responsibility of the Burmese
 
Government, can be frustrating and time consuming.
 

(6) Inter-per.:onal relations are of the utmost importance in
 
Burma. Consultants' effectiveness and acceptability will
 
greatly depend upon their ability to relate well with their
 
counterparts.
 

Therefore, the weighting of criteria for evaluating bids 
should reflect the importance of the previous experience and 
effectiveness of proposed candidates, and especially for the Team 
Leader's position. 

Local cost support for the contractor financed from the
 
Burmese Government's local currency funds will include office 
space, some equipment and supplies, secretarial and administrative 
support, fuel, drivers and maintenance for project vehicles. To 
facilitate the smooth operation of technical assistance 
activities, funds for support staff should be included within the
TA contract, and budgeted at U.S. Embassy Foreign National salary 
rates. In Yezin, a general services officer, an English language
typist, a driver and a driver-mechanic should be included. A 
travel and shipping expediter and a driver may be needed in 
Rangoon. Domestic travel and per diem -costs will be paid from 
project dollar funds according to actual costs and standard AID 
rates.
 

A PIO/T for contractual services should be prepared 1.
 
advance of the signing of the ProAg. An RFP soliciting
competitive bids should be issued as soon as possible after funds 
are available and the Project Grant Agreement is signed. If the
Implementation Schedule is adhered to, technical review of bids, 
and either on-site visits in Burma by firms in the competitive 
range, or home-office visits by AID and Burmese Government bid 
evaluators should occur in the first quarter of FY 86.
 

In either case, it is highly desirable that Burmese 
Government be closely involved in contractor selection and that 
prospective contractors be thoroughly informed about project 
conditions and expectations.
 

If the schedule is adhered to, the Team Leader/Agricultural
Research Administrator, the Station Development Specialist, the 
Farm Machinery and Laboratory Equipment Specialists and the 
Irrigation Engineer should arrive in country by the second quarter 
o FY 86.
 

V.2 Commodities and Vehicles
 

Commodities will be divided into two groups for procurement 
purposes. The first group will consist of those commodities that 
the technical assistance team will need for their work immediately 
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V.2.3. Procurement Plan
 

AID grant-financed purchases under this project will
approximately $172,500 worth include
of agricultural
machinery, $52,200 of 
equipment and
irrigation
laboratory, shop equipment, $328,893 of
and 
office supplies and equipment, $522,450 of
miscellaneous field 
research equipment, household furnishings and
farm supplies, $183,510

fertilizers and 
of spare parts, $100,000 of seeds,chemicals, 
 $500,000
materials, $370,000 for 

for library resource
cement 
and other
$345,000 for building materials and
project vehicles. Including 
 procurement
shipping, total and
U.S. financed commodities
All procurements costs are $3,526,919.
will be made 
according to AID regulations
good commercial practice. and

An outline of the guidelines and
procedures to be followed is given below:
 

Procurement Procedures
 
*- Burmese Government 
 reviews and 
 approves the 
 final
 

equipment list;
contractor completes 
 the equipment specificationsdetail, ensuring that in 
tendered; they are in a form that can be 

-AID and the Burmese Government approve final commodity
specifications; and
- PSA issues and advertises commodity specifications;
- PSA prepares IFBs and/or RFPs; and
 - PSA evaluates 
bids and submit 
award recommendations 

AID/Burma. 

to.
 

After selection 
 of suppliers the PSA 
will take the
 
following actions:
 

- Issue purchase orders:
 
- Expedite deliveries to ports of exit;
-
Inspect and consolidate equipment shipments;
- Arrange freight 
 forwarding and 
 insurance, process


insurance.
 
- Arrange for flow of documents 
and information 
to the
 

buyer; and
 
-
Arrange for payment of commodities.
 

The Burmese Government 
will be responsible 
 for Burmese
customs clearance 
and transport of commodities 
to project sites,
as well as for payment of any and all 
 duties, fees, 
taxes,
handling charges, or other levies.
 
* Requirement for Burmese Government approval 
 of final
equipment specifications 
may be
Government is satisfied that all 

waived, if the Burmese

issues have been resolved
after review and approval of final 
 equipment list.
Elimination of this step would shorten the procurement
cycle by about 60 days.
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The timing of the procurement steps for the purchases:-!u.ipment will be as follows. 
of 

- day 1 PSA, 
 TA Contractor 
 and AID/Burma 
 finalize
 
- day 60 equipment specifications.
Host 
 government 
 approves 
 equipment
specifications; 
 PSA requests publicationeof
advertisement and prepares IFB.
- day 75 Advertisement is published 
in Commerce 
Business


Daily (CBD) and PSA issues IFB.
- day 125 

- day 135 Bid closing deadline.Evaluation and recommendations for dward submitted 
- day 165 to AID/Burma.Recommendations 
approved and 
PSA issues purchase


orders.
 
Because the groups of equipment are
require different lead times and 

in many cases unrelated,

are 
needed at different times in
the project, it is anticipated that several 
separate procurements
will take place, each following the steps outlined above.
 

In general, 

are finalized 

it is assumed that from the time specifications
untii the 
arrival 
in port, vehicles
will require between 10 to and tractors
12 months, and-small 
items between 5 
-8 months.
 

Procurement Guidelines
 

i) Source of commodities 
- The major portion of projectcommodities will 

in accordance 

be of U.S. source and origin, procured
with AID 
Geographic
guidelines. Code 000 (USA)
How2ver 
a waiver 
to procure
from Code some
941 countries items
is proposed in order
for the provision to allowof some materials 
which are 
not
readily available from the U.S.
 
Up to $250,000 
worth of 
spare parts
equipment and machinery which is 

for existing
 
be required. not of U.S. origin may
The short-term
consultants will equipment and machinery
determine 
on an item by
which item basis,
parts can 
 or cannot 
 be replaced 
 by U.S.
manufacturers.
 

Up to $50,000 worth of cement may 
be required. Cement
is not a U.S. export item.
 
Up to $15,000 

worth of 

worth of household furnishings, $50,000
seeds, $50,000 worthequipment and of small, laboratory
$7,000 worth 
 of Burmese-keyboard
typewriters may also need 
to be procured from Code 941
sources. 
 Thus a 
total not to
project and exceed $422,000
support commodities of
 
are proposed 
to be
procured inthis manner.
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ii) 	Source of Transportation Services - Ocean
 
Transportation will be restricted to Code (USA).
 

ill) 	 Marking - AID's Marking regulations will be observed in
 
accordance with the Foreign Assistance Act (FAA)
 
requirement that commodities be identified to show that
 
the project is financed by the U.S. government.
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V.3.0. AdmInistrative Arrangements 

V.3.1.0. Burmese Government 

Principal coordinating and budgetary responsibility will be
with the Ministry of Planning and Finance, and in particular withthe Director General of the Foreign Economic Relations Department(FERO). Overall responsibility for managing and implementing the
project rests with the Ministry of Agriculture and Forests (MAF).The Agriculture Corporation (AC) under its Managing Director, will
 
be directly responsible for implementation of the project and forcoordination with other departments and corporations within theMAF as well as with other government ministries. The General
Manager of the Agricultural Research Institute (ARI) will assume
responsibility for operational and implementation aspects of the
project and will designate a Project Director to manage the 
program. 
The Team Leader of the Technical Assistance Team and the
representative of the PSA will report and be responsible to the
Project Director. 

V.3.1.1. Audits 

Responsibility for audits for all programs and projects of
the Burmese Government lies with the Central Accounts Office of
the Council of the Peoples' Inspectors. Representatives of this
 
office are assigned to monitor financial and procurement

activities of major Departments and Corporations, including the
AC, and they have already expressed an interest in cooperating and
 
coordinating in audits of AID-assisted 
 projects in Burma.Therefore, any audits 
should be done jointly by the Regional

Inspector General's 
office in Manila in coordination with the

Central Accounts Office. There is no indication at this time that
 
this project will require special audit coverage.
 

V.3.2. > AID Office in Rangoon
 

The AID Agricultural Development Officer (ADO) will serve as
project manager to assist the Burmese Government in project
implementation and to oversee project monitoring. The project
manager will be responsible for all project matters on the AID 
side. This person will work closely with counterparts in the ARI

and will be the main contact point between the AID Office and the
ARI. The ADO will assist in developing a detailed project

implementation plan and will monitor project progress based on
that plan. He/she will be responsible for obtaining other

expertise from other AID Office staff and regional personnel when
 
such expertise is needed. The ADO will 
anticipate implementation

problems, provide guidance, and will keep the AIDREP informed at
all times of project status and of problems that may require the 
AIDREP's attention or intervention.
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The ADO will carry out all pre-obligation actions, will work 
tree that conditions precedent are met and will initiate the 
procurement and training plans. He/she will work closely with the
 
AC in identifying and screening candidates for training. The ADO
 
will act as the main contact with the technical assistance team 
and 	will be responsible for internal project progress reports. 

The AID Office in Rangoon has only six full-time, direct hire 
staff. It is currently anticipated that by the time this project 
ets underway, five other projects will be either on-going

Primary Health Care I & II and MOPP), under preparation (Edible 

Oil Processing and Distribution) or under design (MOPP II).

Therefore, if office space and professional staffing remain at 
present levels, support which USAID/Rangoon will be able to
 
provide may be a constraint to project execution.
 

V.3.3. Technical Assistance (TA) Team
 

The (TA) team for the Burma Agricultural Research and 
Development (BARD) Project will consist of two long-term (102 pm) 
and approximately fifteen short-term (65 pm) consultant positions.
The long-term Research Administrator will serve as the overall TA 
Team Leader and will liaise with the General Manager and Deputy 
General Manager of the ARI, the BARD Project Director, and with 
the managers of the four satellite research stations. There are 
three underlying objectives of the TA approach:
 

1) 	To effectively relate the technical skills and expertise 
of the consultants to the requirements of the ARI and the
 
project objectives 

2) To strengthen the institutional capacity of the ARI in 
Yezin and the four satellite research stations; and 

3) 	 To transfer the management and technical skills necessary 
to ensure continuity and institutional growth after the 
project is completed. 

Although the contract will be between AID and the TA
 
contractor, the Team Leader will report and be responsible to the
 
General Manager of the ARI for all programatic and operational 
aspects of the research and development project. The Team Leader 
will also work closely with the USAID ADO and be responsible to 
him 	 for all cont-actual matters. He will also provide AID copies 
of 	 all reports and correspondence which are submitted to the 
Burmese Government. 

All AIDREPs and Missions are now required to submit project 
progress reports to AID/Washington. Therefore, the T.A. Team 
should be required to prepare and submit regular reports on 
project progress and financial drawdowns no later than ten days 
before the AID/Rangoon reports are due to be despatched to
 
Washi ngton. 
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V.3.4 

The Station Development Specialist and all short-term TA 
cdMIltants will be responsible to the Team Leader, who, in
conjunction with the ARI Project Director and the appropriate
counterpart staff, will have the following responsibilities:
 

1) prepare Terms of Reference and Job description prior to the
Call Forward" for each consultant; 

2) 	 prepare an orientation/preparation packet of materials. for 
each consul tancy; 

3) assist in the introduction and settling In of each 
consul tant; 

4) 	ensure that all necessary clearances and documentation are 
completed prior to the arrival and departure of all 
consultants; and 

5) 	ensure that all necessary in-country travel arrangements and
 
living accommodations are ready prior to arrival of each 
consultant.
 

Procurement Services Agent (PSA)
 

The Procurement Services Agent will. be responsible for the 
actual procurement of project commodities, and will follow AID 
procurement procedures which are outlined in the Procurement
 
Plan of this Project Paper. 

V.3.5, Regional and AID/W Assistance
 

Project implementation, particularly initial implementation
actions, will depend greatly on assistance to be provided to the
AID Office by the Regional Legal Advisor (RLA), the Area

Contracting Officer (ACO) and the Regional Commodity Management
Officer (RCMO). The RLA is located in Colonbo and the ACO and
RCMO are located in Bangkok. They will provide timely
assistance in their areas of responsibility. 

The AID procurement specialist in Singapore will also
 
provide such assistance in expediting commodity procurement as 
may 	 be required. 

Additionally, the AID Office may require the services of 
personnel in the areas of training, preparation of RFPs, etc.
*These services will be provided the AID Office either by USDH 
staff inAID/W or from IQCs.
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VI EVALUATION ARRANGEMENTS
 

This project is intended to be the initial phase of a long­
tdm AID involvement inthe agricultural research, maize and
 
oilseed production sectors inBurma. As such, planning for
 
evaluation is an important project component. Several evaluative
 
activities are included in the project design to be jointly
 
undertaken by 	the Burmese Government and AID.
 

VI.1. 	 Preliminary Re-Assessment of Project Design: It isanticipated
 
that up to 18 months may elapse between the time of project design
 
and actual project start-up. Therefore it is recommended that a
 
preliminary evaluation be conducted by the Project Director, the
 
AID ADO and the Technical Assistance Team Leader to re-assess the
 
project design in the light of any important policy or
 
institutional developments which may have occurred inthe
 
interim. At that time, the implementation plan could be amended
 
as might be deemed neccesary and appropriate. As the Project
 
Agreement will in all likelihood have been signed within the
 
previous year, this re-assessment should not involve any changes
 
inthat agreement.
 

VI.2. 	 Mid-Term Evaluation: A major evaluation, to be performed ir
 
collaboration among Burmese Government, AID and outside
 
consultants, is scheduled between months 29-31, at which time the
 
following elements should be addressed and decisions made:
 

VI.201. 	 Physical Infrastructural Development at Ytzin and satellite
 

stations
 

-progress
 

-cost
 

-implications 	of any chanqes or delays onother project
 

objectives
 

-recommendationa
 

vI.Z.Z, 	 Station management
 

-staffing
 

-research design & methodology
 

-research execution, reporting and disemination
 

-relative progress vis a vis objectives.
 

-wat~r and land management 

,-coordination with other national and international research
 

andtraining institutes
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VI.2.3. Esupment 

-procurement, clearance & delivery 

-appropriateness 	 of lab farm and library equipmen 

-utilization 

-repair & maintainence
 

VI.2.4. Counterpart Staffing
 

-adequate staff for maize and oilseed research '
 

-effectiveness
 

VI.2.5. 	 Long & Short-Term T.A. 
- appropriateness of exrtie A t project 

timetable
 

- effectiveness 

- recommendations for remaining shor't-temT.,A.requirements 

VI.2,6., Training 

--conformity with original plan and time table
 

It is also recommended that the Team review the results of 
the Mid-Tern Evaluation of the MOP Project, and especially the
Crop Protection Assessment if, as per the recommendation included 
in the Environmental Considerations section of this paper, one is 
included in that review. 

It will be important that this mid-term evaluation not focus
 
on research or production results. Rather it should assess the 
progress achieved in station development, research organization
and research methodology, and confirm the appropriateness of the 
research in relationship to the farming systems available to 
farmers in each of the four agro-ecological zones addressed by the 
project. The evaluators must ensure that far'ning practices
research and crop adaptation trials are bring conducted within the 
same parameters that will be available to the farmers. For
example, the use of irrigation on the arid zone and rain-fed hill
stations should be limited to germplasin manipulation activities or
seed multiplication. This issue is covered in the Technical
Analysis section of the Project Paper, but is repeated here in
order to ensure that evaluative criteria reflect this intent. 

This mid-term evaluation will also serve as a basis for 
determining if and what type of further AID assistance might be 
required in the agricultural research sector. If a positive
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determination is forthcoming, then plans for a project 
identification exercise would be prepared. This mid-term 
evaluation team will also prepare recommendations concerning terms -
of reference for the Final Impact Evaluation. 

VI.3.0, Final Impact Evaluation: A Final Impact Evaluation is scheduled. 
for the third quarter of the sixth year of the project, or 
sonetime in 1990. 

VI.4.0. Funding Arrangements: Project funds will be used to pay for the 
costs of U.S. consultants required to assist in the mid-term 
evaluation as well as the final Impact Evaluation in 1989-90. It 
is estimated that up to $100,000 in grant funds plus Burmese 
Government-funded local costs will be required. AID/Washington 
tech..Ical assistance and guidance will most likely be needed from 
such offices as PPC/Evaluation and Asia/Development Planning to 
help indefining the scope of the evaluations and possibly to 
recruit qualified evaluation team members. 
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VII.O. COST ESTIMATE AND FINANCIAL PLAN 
-- t-

Inputs -Budget
 

The inputs required are estimated to have a U.S. dollar value of 
$17.9 million. The AID contribution is estimated at $11.3 million or 
63% and the Burmese Government's contribution is estimated as $6.61 
million or 37%. The AID contribution will cover all foreign exchange
costs of technical assistance, training and commodities, and $600 
thousand of local currency costs required for English language training,
local support staff and local costs for consultants. The Burmese 
Government will cover all local costs of personnel, construction, 
locally manufactured commodities, housing for expatriate technicians and
 
operations costs. (See budget for detail). 

Inflation is calculated at a 5% compounded rate on unexpended
balances to mid-year. This total of $1,542,100 represents 8.6% of the 
total budget. Contingencies have been added for long-term training

which may be required for some degree fields ($200,000), long-term
personnel costs to cover different contracting modes ($225,000), and 5% 
on all commodity procurement costs ($163,300). Finally a 30% physical
contingency was added to cover costs of construction budgeted as a
 
Burmese Government contribution ($730,000). Total contingencies of
 
$1,543,400 represent 8.6% of the total project budget.
 

Manpower is calculated as 102 person months of long-term technical
 
assistance, and 65 person months of short-term technical assistance, for
 
a total cost of $2,250,000 or 21% of foreign exchange (FX). The Burmese

Government will contribute 550 person years of professional staff at a 
value of 7,200,000 Kyats and junior professionals and laborers valued at

7,400,000 Kyats. Total host contribution for personnel is valued at 
14,410,000 Kyats ($1,774,000). Total personnel costs represent 25% of 
the total value of inputs. 

Training and development of local professionals is considered key 
to long-term research goals in Buma. Consequently 10 candidates are 
scheduled for PhD training in the U.S. for a total of 35 person years.
Twenty-five additional candidates will receive training to the MSc level 
for a total of 62.5 person years. ARI professionals will also be sent 
to IARC's and other international institutions for periods of 2 to 6 
months. A total of 51 persons are scheduled for this training equal to 
280'person months. In order for Burmese professionals to participate in 
international conferences, meet with other researchers, 
and acquaint

themselves with research around the world, funding for participation in 
20 meeting 'and study tours have also been scheduled. In-country

training for ARI staff in management and other professional areas is 
budgeted in both U.S. (outside trainers) and Burmese (in-country
 
subsistance and 
other costs) budgets. Total training costs therefore
 
are $3,320,500 or 18.5% of the total Project Budgets.
 

Construction of houses, laboratories, offices and warehouses as 
well as engineering works for drainage and irrigation will be a
 
contribution of the local government. This is estimated to cost
 
$2,250,900 or 14% of the total budget. Imported items such as pumps, 
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pipes and refrigerated cold storage units are budgeted under U.S. 
comuodfifcontri buti ons. 

Locally manufactured commodities such as medium sized tractors, and
 
farm equipment of an estimated value of $185,500 will be contributed by

the host government. An estimated total value of $3,526,900 in imported 
commodities will be contributed by AID. Of that only a few small items 
such as animal equipment will be non U.S. source and origin. There is,
however, $250,000 budgeted for spare parts and repairs of existing farm 
and shop implements and laboratory equipment. As some of this is of 
European or third world origin, spare parts may be either locally
procured or of non-U.S. origin.
 

It should be clearly understood that the commodity list is to be 
treated as an indicative list and will need to be revised during project
implementation. The reason for this is that the design team did not 
have sufficient time to inventory all of the existing commodities at 
ARI. Additionally, engineering studies on drainage and irrigation will 
probably require changes in that equipment. The design team also 
scheduled a farm machinery specialist and a laboratory equipment

specialist to work with the station development technical assistant in 
inventorying all existing equipment, detemining what can be repaired or 
modified and then revising equipment lists accordingly. Finally,

commodities that are in the pipeline from the UNDP and IRRI/CIDA

projects as well as USAID's MOPP project were not completely known. 
Therefore only commodities under categories I,.II,VII and IX should be 
procured before technical assistance experts make their surveys.
 

The estimated total value of commodities is $3,712,400 or 20.1% of 
the total budget.
 

Other budgeted items include land development, building rental or 
site development, and utilities. Tractor and vehicle operating costs 
and installation costs for electricity and water will be paid by

Agriculture Corporation Office supplies and vehicle operating expenses
for U.S. technicians are a contribution of USAID. Total other expenses
 
are $1,175,000 or 6.6% of the total budget. 

Vehicles for personal use by U.S. technicians will be purchased 
under the project and imported and registered by the USAID/Burma
mission. Because it is virtually impossible for privately owned 
vehfcles (POV's) to be imported without excessive duties (over 200%).
U.S. technicians will not be allowed to ship their own vehicles.
 
Therefore the project will provide vehicles for both business and 
private use. A similar arrangement will be made for major household 
durables needed to furnish TA staff housing which is being built by the
 
Burmese Government.
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The totaLbudgeted inputs therefore,are as 
folows: .
 

Technical Assistance 

Host Country Personnel 


Training 


Construction 


Commodities 


Other costs 


Inflation 


Physical Contingencies 


Evaluation 


Total 


000's U.S.1 .,of budget,
 

2,250.0 12.6
 
1,924.0 10.7
 

3,410.5 19.0
 
2,250.9 12.6
 
3,712.4 20.7
 
1,175.0 6.6
 
l,542.1 8.6
 
1,543.4 8.6
 

100.0 0.6
 
17,908.3 100.0
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:,VII. TABLE 12 
SUMMARY COST ESTIMATE 
AND FINANCIAL PLAN 
( U..S. $'000 ) 

SOURCE 
I AID 

LC 
HOST COUNTRY 
F I LC 

I 
TOTAL 

I 
I 

USE III 
PERSONNEL 

U.S. 
Local 

I 

I 
I 2,250.0:I 
I 210.0 

I II I 
I I 
. . ..I 
J 1,714.0 1 

2,250.0 
1,924.0 

II 
I 
I 
I 

TRAINING I3,320.5 I I 90.0 I 3,410.5 I 

CONSTRUCTION I 2,250.9 2,2500 

COMMODITIES 13,526.9, I I I 185.5.1 3,712.4 I 

OTHER COSTS I 170.0- I: 895.01 1,175.0i 

IEVALUATION I 100.0 IIII 0. 

INFLATION I 1,022.7 I I I 519.41 1,9542.1 I 

CONTINGENCY I 588.3I I 955.1 I 1,543.4 I 

TOTAL . 10,918.4 I,380.0 I 16,609. I 17,908.3 1 
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V&l. TARLE 13 PINANCtAh PLAN - fluUTS 
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VII. TABLE 14 FInANCIAL PLAN -- BUGETS 

I_O T U _ __ _ _ __ _ __ .c;r o u TPut - TllOUSA ri s O P U S .
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TAnL: 15 BUD GCT 8 UTPIUT - L11,a? rth: AND FiSCA. TEAR-

USAID MID BURmA 

(Thousands C U. S. Dollars)
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VII. TABLE 17 BUDGET FOR T.CIINICAL-ASSISTANCE 
( $000) 

Technical Assistance. Person 
Months 1 

2 Project Year 
3 4 - 5 Total 

1o LONG-TERM s 
54 
48 

102 

$.75 $150 
0150 150, 

$150 
150, 

$150 
10 

$675 
600, 

2. SHORT-TERH 
A. Farm Equipment 
B. Laboratory Equipment 
C. Surface water Civil-

Enginenr 
D. Irrigation Engineer 
E. Library Science 
.F. Ground Nut Research-4 

G. Maize Research 
H. Sunflower Research 
I. Ses;me Research 
J. W-ed Science 
K. Rodent Control 

L. Entomologist/Plant 
Pathologist 

M. Soil Scientist 
N. Animal Power ". 
0. Statistics/Research Designl 

Sub-total -

10 
6 

.4 

4 

3 

4 

4 
4 
4 

-4 

6 
4 
2 
2 

65 

45 
30 

-30 
30 

-

-
-

-5 

-

-310 

-

-

-

45 
.30. 

30 : 
30 

30 
15 
15 

15 
15 
15 

30 
15. 

-15-

15 

30 
!30 

-

15 
15 
15 

15 
15 
30 

30-
30 
15 
15 

30 
-

, 

. 

15 
15 

15 
15 

" 
15 

30 
-

.-

-

-

-

-

-

: 15 
.15 
15. 

-15 
15: 

-90 

" 
- -

-

,. 

150 
90 

60­
60 

45­
.60i 
60 

-60 
60. 
60, 
6 0 

60 
30­
30 

TTLTECHNICAL ASSISTANCE 
 167 $210, $645 
 $570 $450 $3,75- $2#250.1 



VII. TABLE 18 BUDGET FOR SHORT-TERM TRAINING
 

( $6000 ) 

No. 	of
 
Training (Du.ation/Participant) Participants 
 Project Year
 

1 2 3 4 5 
 Total
 

A. 	IARC'S
 
1. 	CIMMYT 
 $ $ $ $ $ $

Maize Breeding (6-Mos.) 5 (1)15 (1)15 (1)15 (1)15- (1)15 75.00
Maize Agronomy (6 Mos.) .5 (1)15 (1)15 
 (1)15 (1)15 (1)15 75.00

Station Development (2 Bos.)' 10 (5)35 (5)35 - - - 70.00 

2. 	 IRRI
 
Cropping Systems (6 Mos.) 
 4 (1)13- (1)13 '(1)13- (1)13, - 52.00 
Integrated Pest Ngt.(6 Mos.) -4 (1)13 - (1)13 (1)13 (1)13 - 52.00 

3. 	ICRISAT
 
Animal Traction (4 BMos.) 2 (2)1- 17.060."
 
Groundnuts 
 a-8-(2-2-.6j8 (2)25.6 (2)25.6 (2)25.6 102.40
 

B. 	 OTHER
 

1. 	 UPLB/NCPL
 
Rodent Control (6 Mos.) 6 (2)13 (2).13 2 
 39.00 

2. 	ISRAEL/Sesame (6 Mos.) 3 (3)42 ­ 42.00
 

3e 	 INFORMATION (4 Mios.) 
Retrieval 4 (2)13 - (2)13 26.00 

sub 	Total IARC's &,Other 51 202.2-
 129.6 107.6 81.6 
 30 551.00
 

B. 	Society Meetings -(7 Days) -- 10 (2),5.4'. (2) 5.4' (2) 5.4 (2) 5.4 (2) 5.4 27.00 
Study Tours (20 Days) 10 (2) 8. (2) 8 (2) 8 (2) 8 (2) 8 .,40.00 

Sub 	Total Meetings andtours, 20 13.4 13.4 13.4 13.4 13.4 
 -67.00
 

TOTAL SHORT-TERM TRAINING 
 $ 215.6. $ 143.0 $ 121.O $' 95.0. $ 43.4 $618.00 



VII. TABLE 19 
 BUDGET FOR MSc DEGREE TRAINING 
( $'000 

-No. of YEAR 
trainees-1 2 3 4 5 6 Total 

B. M.Sc Degree- $ $ $ :-
Plant Breeding -

Plant Physiology 
Maize 
- Maize 

1 - 25 25 12.5 
25.62.5 

.:--62.5 

Plant Pathology Maize - 25 25 12.5 62.5 
Agronomy - Maize 1 - 25 25 12.5 . - 62.5 
Plant Breeding - Oilseeds 

Plant Agronomy -Oilseeds 

Plant Pathology - Oilseeds 
32 
1 

-

-

25
25.. 
--

50
50 
50 
25 

62.5
62.5 
62.5
25. 

37.5
37.5( 
375
12.5 

. 12.5
ii.5 
1.8. 

-

187.5 
187.5 
62.5 

Plant Entomology -
Plant Physiology -
weed Control 
Soil Fertility 
Water Management 

Oilseeds 

Oilseeds 

_ 

1 

1 
1I 
1 -

-

-

- 5 
:25 

-

..25 

2 
25 
25 -

25 
25 

. 
25 
12.5 

... 

121.5 
25 

12.5 
.25-

'-

12.53 

-

-

62.5 

62.5 

6. 
62.5 

62.5 
Agriculture Engineering 1 - : - - 25 52512.5 62.5 
Plant Breeding-Food Legunes
Plant Aqronoiny-Food Le~gunes" 

1 
1_:;i -

-

.: 
25 
225.-.. 25. 

1 
25 

25' 
12512.5; 

'.25 
-:-: 62.562.5 

Post-Iliarve.t Engineering-
Cropping Systems 

Soil Con;ervation 
Microbiology 
Other M.Sc degrees 

1."-

1 
1 
2 

-

- -

25 
.25 -

-

25 
25 
50 

-25 
2.5 
25 
12.5' 

"37.5 
-

25 
25 
12.5 

12.5: 

12.5-
-12.5-

-. -

-

-

. 

62.5 

62.5 
62.5 
62.5 

125.0 

Total M.Sc Degree Training 
 25-, - -$225 $425 '$512.5 
 $300 0 $100.0 "$1,562.5
 



VII. TABLE 20 . BUDGET FOR PhD DEGREE TRAINING 
( $'000 ) 

A.PhD Degrees 

No. of 

trainees 1 

$ $ 
2 

$ 

3 
Y E A R 
4 5 6 Total 

.Genetics Production-Maize 1 25 25 25 12.5 87.5 
Genetics Production-Oiiseeds 2 25 50 50 37.5 12.5 175.0 
Agronomy 1 - 25 25 .25~ 12-05 ,87.5-

Soil Science 

Ag Econ/Statistics 1 

1-

-

25 

25 

25 

25 

25 

25 

12.5 

12.5 

87.5 

87.5 
PlantPhysiology 1 25 25 25.0: 12.5 8. 
Plant Pathology--. 

- .- 25 .25 25.0- 12.5, 87.5 
Entomology 

.1>- 25 -:25 25.0 l12.5 ~ 87--5 
Kicobol~2 1 5' 25 25.0 12.5 87.5 

total PhD Training .10 $125 $250,- $250 $187.5 $ 62.5 $.875.0. 



TABLE 21. BUDGET FOR HOST COUNTRY CONTRIBUTION
 

(5-Year Project Period)
 

Staff Kyats Kyats 

Professionals 7,200,000 
Field Assistance 3,200,000
 
Laborers 4,000,000


Sub-Total Staff 14,400,000 

Land 

Yezin 400 acres: .2,000,000 
Sub-stations 475 acres .2,400,000 

Sub-Total Land 4,400,000 

Equipment 

Laboratory 6000,000 

BUILDINGS & OTHER Capital Investments 

New Buildings
 

Laboratories (5) Kl,500,000
 
Godowns (5) Kl,000,000
 
Offices (4) K 600,000
 
Staff Quarters (24) K2,400,000
 
Laborers Quarters (52) K2,600,000
 
Threshing Floors (7) K 700,000
 
Misc. Buildings K2,000,O00
 
Expatriate Quarters (3)K 900,000
 

Sub-Total New Buildings 	 11,700,000
 

Existing Buildings 1,000,000
 
Fencing 1,000,000
 

Sub-Total Buildings & Capital Investment 	 13,700,000 

Supplies 	 1,250,000
 

Land 	 Development 

Yezin 2,250,000'_ 
Satellite Stations 3,000,000:
 

Sub-Total Land Development 5,250,000
 

TOTAL 	HOST GOVERNMENT CONTRIBUTION (KYATS) ,IK56,000,000. 

TOTAL 	HOST GOVERNMENT CONTRIBUTION (DOLLAR EQUIVALENT) $ , 609,90 
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Table 22 - HOST COUNTRY BUDGET FOR PERSONNEL
 

Personnel - Burmnue Goverrment 

Personnel of the Burmese Government are allocated to-Fiscal Years
 
and outputs as follows:
 

Fiscal Year $O00's 
Output 1 2 3 4 5 6 Total 
#1 53.0 147.6 156.7 160.6 167.9 85.7 771.5 
#3 
#4 
Total 

65.5 
52.9 

171.4 

47.5 
147.7 
342.8 

29.5 
156.6 
342.8 

21.5 
160.7 
342.8 

7.0 
167.9 
342.8 

85.7 
171.4 

171.0 
771.5 

1714.0 

The allocation of output #3 equals 10% of the SRUB personnel
contribution and isbudgetd by the Fiscal year in which Training 
at IARC's would take place. Allocations to outputs 1 & 4 are 
equally divided from the remaining 90% of personnel costs. 

Table 23 - HOST COUNTRY BUDGET FOR COMMODITIES 

Comodi ties:
 

The following commodities are estimated to be of: local
 
manufacture and procurement and are budgeted as Burmese
 
Government contributions.
 

1. Tractors 5 @ $ 20,000 ea $100,000

2. Farm Equipment - miscellaneous 10,000 
3 Trailer boxes - local construction 500 
4. Motorcycles - 10 @ 500 5,000
 
5. Windmills - local manufacture 10,000

6. Boat - local construction 10,000

7. Other Misc equipment local manufacture 50 000
 

Items Fiscal Year
 
1 2 3 4 Total
 

1 100.0 100.0
 
2 10.0 10.0
 
3 .5 .5
 
4 5.0 5.0
 
5 10.0 10.0

6 10.0 10.0, 
7 10.0 20.0 20.0 50.0
 
Total 110.0 35.5 20.0 20.0 1B.h,
 

These commodities are allocated.to i.output #I
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Table 24 - CONTINGENCY BUDGET BREAKDOWN
 

Conti ngencies 

U.S. AID
 

1. Long Term Education 
$5000/MSc candidate X 25 $125,000 
$7500/PhD candidate X 10 $ 75 000 
Total Ed. Cont. Budget lost year', T2001o0o0 

2. Personnel Costs 
Allow 10% above budget for contracting 
costs or salary increases 
$2,250,000 X .10 * $225,000 

3. Commodities
 
Allow 5%over budget inyear
 
of purchase a $163,300
 
Total U.S. Contingencies.
 

BURMESE GOVERNMENT
 

4. Construction
 
Allow 30% Contingency for construction
 
of buildings, drainage and irrigation
 
structures - budgeted inyear of
 
expenditures
 

$ 2,250,900 X .30 7 $675,000
 

5. Other Costs
 
Allow 10% contingency on other costs
 
$895,000 X .10 
 *.$89.500 

6. Personnel
 
Allow 10% on personnel 
$1,714,000 X .10 <= $171.400 

7. Training 
Allow 2% $90,000 X .02 $18,000
 

8. Coninodities 
Total Burmese Government $955,100 

:"Total Contingencies $I53l, 
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VIII.O. CGMTIONS PRECEDENT. COVENANTS, WAIVERS'AND STATUS OF NEGOTIATIONS
 

VIII6l.O. Conditions Precedent
 

To initial disbursement, designation of irepresentatives and 
counterpart staff.
 

VIII,2.0. Covenants
 

AID/Rangoon plans to seek the following covenants in the 
Project Agreement. 

VIII.2.1.1, The Cooperating Country shall 
covenant to provide sufficient
 
existing and incremental budgetary and staff support to accomplish

the objectives of the project.
 

VIII.2.1.2. The Cooperating Country shall covenant that during the period

of the project, if AID grant contributions totalling $11.3 million 
are provided, the Burmese Government will provide the equivalent
of $6.6 million on goods and services. 

VIII.2.1,3. The Cooperating Country shall covenant to process and clear 
expeditiously, and to store and distribute properly, all goods
financed under the Grant. 

VIII.2.1,4. The Cooperating Country shall covenant to pay any and all 
taxes and duties on AID-financed commodities, and/or to exempt
such commodities from such costs. 

VIII.2.!.5 The Cooperating Country covenants to afford AID
representatives the opportunity at all reasonable times to inspect
the project and the utilization of goods and services funded under
 
the Grant.
 

VIII.2.1.6. This project shall be subject to such other covenants as AID 
may deem advisable. 

VIII,3.O. Waivers
 

It is recommended that a source/origin waiver from AID 
geographic code 000 to code 935 (Selected Free World, other than
U.S. or Burma) be provided to permit the USAID/Burma to procure
the following:
 

$250,000 for spare parts for existing laboratory and field 
equipment.
 

$50,000 for cement
 

$15,000 for household furnishings
 

$50,000 for seeds to be purchased from international sources,. 

$7,000 for Burmese Keyboard typewriters available only from Germany 
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VIII,4.0. ' Status of Negotiation
 

General Burmese Government approval for AID to formulate
 
projects in the agricultural sector incooperation with Burmese
 
Government authorities was received inDecember, 1980.
 

InDecember, 1983, a Project Identification Team prepared a
 
PID which was reviewed at high Burmese Government levels.
 
AID/Rangoon was authorized to proceed with further discussions and
 
explorations with a view toward the preparation of this project
 
paper.
 

This paper is the result of 39 man-months of intensive field
 
visits, research and discussions with Burmese Government
 
officials, by AID direct-hire and contract specialists.
 

Agriculture Corporation officials participated fully at all
 
stages of the project design and the substantive sections of the
 
paper were carefully reviewed by the General Manager of the
 
Planning and Projects Division and the General Manager of the
 
ARI. The Managing Director of the Agriculture Corporation met
 
with the Team after this review and agreed inprinciple with the
 
report of his staff.
 

A finalized copy of this paper has been provided to the
 
Agriculture Corporation and any suggestions made and agreed to for
 
further changes will be cabled to AID/W.
 

It isexpected that if the project is approved by both sides,

this document will serve not only as an AID approval document but,:?
 
also as a joint guide to project implementation.
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12. Increased number of trained research I 
I personnel involved with maize end ollesedI crop research, 1-102 research personnel trained and 

I I occupying positions related to research of
I maize and oileeed crops within the 
I Agriculture Corporation. 

-35 advanced degree (25 HSI 10 PhD)-67 sh~rt-term technical reesarchers 

I-

I 

I 
1 

1 

I 

I 
I 
1-

J 
.I 

I 

I 

I 
: 
-

13. Increased number of active cooperative 
I programs and established linkagia 
I between aurma's research Inst±.itions 

and International research lnstLtutLona.II 

I-Scientific exchanges with 

I CGIAR-supported centers 
I-In-Country workshops -
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II| 
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"I 

[.I 

" 

I*1Il. 
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I oilseed varieties. 

'.-

I 
I
i 
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I 
I 
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I texn and 4 satellite stations (Burmese 

contribution)II 

I 
I-Improved maize and ilseed varietiesI 
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I promising varieties is available for field -
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I-Approximately 5,000 books and 400 periodicalel
I subscription added to the library at ARI I 
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.IMachinery,
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Annex 2
 

Environmental Considerations in Agricultural Research and 
Devel opment Project 

Environmental considerations in agricultural research and 
development projects may conveniently be divided into three 
categories. The first category relates to the constraints imposed
 
on the project itself by environmental and natural resource
 
conditions. The task of agricultural researchers generally is to 
take national production policies and enable farmers to adapt or 
modify their environment and resources through new techniques, 
inputs, or Infrastructure. Soils, water, genetic stocks -- the 
natural resource base -- together with the environmental 
conditions of climate, weather, pests and weeds are the givens.
Understanding of these environmental resources is essential to 
farmers as well as to researchers. It is also important to 
agricultural administrators, who base their policies and programs 
according to their understanding of the capabilities of the 
country's agricultural resources., 

To stress the need for agro-environmental information may 
seem superflous. It is inherent in all agronomic work.
 
Nevertheless, agricultural project activities are frequently sited 
where there is inadequate water, soils are inappropriate for the 
intended purpose, or upstream erosion will deposit alluvial sands 
on carefully prepared test plots. It is important to set aside 
sufficient research resources for adequate assessment of land and 
water resources, to analyze the date, continue monitoring the key
variables, and revise research agendas accordingly. 

The second category of environmental r.'nsiderations covers 
the potential impacts of the project itself on future agricultural 
programs. For example, irrigation projects often cause problems 
such as raised water tables and soil salinization and 
alkalinization. This category of problems is closely linked to 
the first category, and again the strategy for avoiding or 
reducing such problems is to obtain adequate environmental 
agro-environmental information. 

The final category of environmental considerations in 
agricultural research and development prcjects covers those 
impacts that the project may have on other sectors. An important
example is the incidence of poisoning by misuse or accidental 
exposure to agricultural pesticides. 
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Productivity and Sustainability
 

Agriculture is the means by which people manipulate natural 
ecoystems to produce increased amounts of foodstuffs and other
 
desired materials. Agricultural intensification means increased 
productivity and production of these desired commodities, and 
consequently greater alteration of the existing agroecosystem. 

Increased productivity is not, however, the only agricultural
goal of farmers or societies. Stability in yields may rank of 
equal or even higher importance to farmers than high
productivity. Widely fluctuating yields, either due to weather or 
to periodic pest infestations or other causes are especially hard 
on low income or traditional farmers. A third goal or criteria of 
the success of farming systems is sustainability, or the ability
to maintain a given yield over a long period of time even in the 
face of major stresses on the system. 

An example of a threat to sustainability is soil erosion. If
 
soil loss is more rapid than the process of soil formation, 
fertility declines. Fertilizer inputs may compensate for the loss

of natural fertility up to a point. But eventually erosion may 
wear away the surface soil layers, or the structure of the soil is

altered to such an extent that the productivity of the system
declines or collapses.
 

Other qualities may also be important. Equity or job
opportunities are often considerations in national agricultural
policies. But from a production standpoint, the qualities of 
productivity, stability, and sustainability are key. Agricultural
researchers and planners are often compelled to focus their
 
attention almost exclusively on productivity. Traditional farmers 
may favor stability. From an environmental management

perspective, the key criteria is sustainability,
 

The discussion here of environmental and natural resource 
considerations is based on the premise that increased productivity
should be only one of several goals in Burma's agricultural
research and development efforts. If the new techniques and 
improved varieties developed are unstabled, they won't be accepted
in the field by farmers and the program will be set back. If the 
innovations developed are not sustainable within the localities 
where they are introduced, the intensification program may appear
to succeed for a number of years, but only at a high cost when 
complications arise in the future. 

Not all impacts on sustainability, stability, or even 
productivity can be anticipated and addressed in advance. And 
trade-offs always have to be made. The point is that agricultural 
researchers, including environmental management specialists, must 
do their best to anticipate and address such problems, and measure 
their achievements against all three criteria, not production 
alone. 
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The.Burmese Context
 

Burma's uniqueness is frequently commented on from nearly
 
every perspective. Certainly its agricultural resource situation 
appears to be a special case when compared with other countries in 
Asia. Burma has special features in its demographic pressures, 
its stage of agricultural modernization, crop pest problems, and 
diversity of agricultural environments. All of these set the 
context for environmental considerations relating to Burma's 
agricultural development. 

Demographic Pressures 

Burma has a relatively large population, but also a large and 
fertile land area. It is among the few countries in Asia still 
possessing significant areas of good, underutilized agricultural 
land. Thus it benefits from the availability of a large domestic 
market and labor force, while not suffering the severe human 
pressure on land resource that characterizes other populous Asian 
countries. Furthermore, it appears that land holdings in Burma 
have not yet been sub-divided into unviably small units, and most 
farmers still work their own land. 

The population is growing rapidly, however, and Burma 
continues to push agricultural production to meet foreign trade 
targets as well as to satisfy domestic needs. Large areas 
traditionally have been swidden cultivated, and hillsides or 
mountain slopes are the sites of most vegetable production. High 
seasonal rainfall, rapid deforestation (both during the mid 19th 
century and again since the Second World War) have accelerated the 
country's soil erosion. The Irrawaddy carries one of the heaviest
 
silt loads of any river in the world. Geologically, this is a 
transfer of soil and sediments from the Himalayan foothills to the 
delta region. Within historical tinms, the seacoast coastline has 
moved from Pegu to its present -- and still extending -­
boundary. Within the past century, the Sittang River has become 
unnavigable because of sedimentation. The natural, geological 
process of soil erosion has been accelerated to the point where 
sedimentation threatens the viability of water impoundment 
projects for power or irrigation, and good upland soils are being
 
lost from production, while highly fertile new lands are being 
created inthe delta region.
 

Stage of Agricultural Modernization 

Agricultural modernization -- the introduction and spread of 
high-yielding seeds and inputs -- got off to a late start in 
Burma. Given its low population density and agricultural 
fertility, this has not imposed a food deprivation on the
 
country. On the positive side it means that Burma can benefit 
from the experience of others. Burmese researchers can now
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exeirbDe and adopt the most recent research achievements of theinternational agricultural research centers, and of numerousnational programs. They can also critfcally review the
experiences of those other countries, and thereby choose to avoid some of the problems or complications that those countries have 
encountered.
 

The cautious approach to modernization also means that 
Burma's agriculture did not undergo the full shock of the drastic 

country's climatic patterns and the natural isolation given by its
 

global oil price increases of the 1970s. 
yet become dependent on energy
petroleum-fueled mechani zati on. 

Burmese farmers have 
intensive inputs 

not 
and 

Pest Problems 

Agriculture in Burma is still relatively free from pests
plant disease problems. This undoubtedly is due in part to 

and 
the 

mountain and marine boundaries. Another probable factor, however,
is the general low intensity of Burmese agriculture and continued 
reliance on traditional varieties of crop species. These
traditional varieties should have high resistance or tolerance to
local pests and diseases. The lack of cropping intensity provides
cpportunity for annual fallows. Also natural predators of pest
species remain well established, perhaps as a side benefit of the 
still small use of pesticides used in the country.
 

Environmental and Resource Diversity_
 

Other notable agroecological characteristics of Burma include 
the diversity in local environmental conditions -- soils,microclimates, and water availability. ARI has already identified 
four major agroclimatic regions, around which they are basing

their field station network. But there are also three major soil 
groups, with many local variations. Vegetation cover and land usepatterns vary significantly, partly because of the tremendous
variety in human cultural groups. Accessibility to roads and
other transportation varies widely, but would generally be
considered poor. All of these factors together result in a highdegree of heterogeniety of agricultural practices and potentials.

:Programs to optimize production will need to take this diversity 
into account.
 

Environmental Management for Burma's Agricultural Research and 
Development 

From an environmental management perspective, Burma is a
fortunate country in many ways. As described above, Burmese
agriculture doesn't yet have the same degree of environmental 
management problems confronted in most Asian countries. Land 
pressures are not severe, there is still significant forest cover, 
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pesticide 
usage

animal 

is meagre, chemical fertilizer 
use
draft power is plentiful. is low, and
==anagement issue facing 
The 
most serious environmental


soil erosion. Burmese agriculture today 
appears 
to be
concern 
This topic is briefly addressed below
USAID
for in its agricultural An on-going
management and assistance
the careful, work est
topic restrained
is covered use
within of pesticides,


will the Project Paper. hs
A final 
to 
 hat
multidisciplinary 

be addressed here is the need for agricultural ecology
systems 
 approach or a
to research 
 plannoing
programming. and
 

Other 
 key environmental 
 considerations
agricultural research and development would include:
 
for Burma s 

- irrigation
 
- germ plasm
 
- agro-forestry
shifting cultivation
 

- grazing
 
- energy
 
Shortages 
of time and infOrmation forbid the.' covering ofthese topics here.
 

SoilErosion
 
The soil erosion problem may well be-more
within 
the forestry sector serious, currently,
findings from than in agriculture.the FAO's remote sensing forest Preliminary

that forests inventorynow cover indicatebarelyannual 
clearing taking place 
40 percent of the country,at witha very conservatively 
estimated


600,000 ha annually during 1975-1980.
this rapid deforestation Soil erosion resulting from
development threatens Burma's
through accelerated agricultural

channels sedimentation
and agricultural of irrigation

flows water tanks.
increasingly It will also make
erratic water
severe variability and may well increase 

to the already
the expansion of the dry 


in Buma's weather patterns, while contributing
This is because and semi-arid
deforestation zones
of of the country.
rivers will the upper watershed
reduce their of major
Seasonal watershed's
variations in water flow are 
retention capacities.


Irrawaddy, which as 
already extremely high. 
 The
the country's largest river system should also
 

be the most stable, shows a thfrty-fold difference in peak and low

flows. 
 Three quarter's of the
three Irrawaddy's load is carried in the


months 
 of July, August, 
 September.
peak-decline characteristic will This extreme
be exacerbated further at current
rates of deforestation.
 
Furthermore forest 
cover
play an in the monsoonal 
tropics appears to
important role in regulating local rainfall patterns.
the Amazon Basin it is estimated that In
50 percent of all
is locally generated through evapotranspiration rainfall
 

from the Amazonian
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rainforest. 
 Albedo 
effects
factor. from forest cover may also
Correlation between forest cover and rainfall
..j 11 hypothetical 
be a
 

for monsoonal patterns is
monitoring Asia -- years
would be required of careful
there is to establish 
firm evidence.
no doubt that deforestation reduces local But
 
water supplies


An interesting Burmese case 


to the point that the effects of low rainfall years is worsened.
in point is the drought of 1883-1885
and the ensuing crop failures and hunger that occurred in the Dry

Zone. 
 Rainfall 
 during
low-cycle range, 

that period was within
but two decades the normal
surrounding region of rapid deforestation in the
had eliminated
water supplies, so that the 
the normal surface and ground
drought. effect was similar 
to
This "drought", incidentally, a severe
 was blamed
of King Thebaw, and was used as on the misrule
one of the 
reasons
him, and the Annexation of Upper Burma. 

for removing
 

Soil erosion 
in Burma
problem. is also very much an 
agricultural
Shifting cultivation in the uplands is often identified
as 
the major agricultural 
source.
erosive soils, a long dry 
But the combinat;cr, of highly


during the wet season gives 
season, and heavy and intense rainf..ll
potential. most of the country
Erosion from agricultural high erosion
forest lands as well as
is already evident from degraded
in the Central Lowland, the Dry
Zone, Pegu Yora, and the Shan Upland.
 

Agricultural 
 intensification

increased soil can be a major
erosion, stimulus 
to
varieties are introduced, 

As early maturing and non-photosensitive

along
irrigation and other 

with expanded availability of
inputs, the
fallow periods cropping season
are is extended,
more frequently. 
shortened or eliminated, and soils are
New crops, worked
vegetative cover. And new 

such as maize, may provide less
crops and 
varieties, 
with high cash

value, mean that more erosion sensitive areas will be brought into
production.
 

Surprisingly, 
 soil conservation
within the documents is virtually unmentionedhave reviewed from ARIa Soil Science 
we 

or the AC.and Chemistry Division. ARI hasenvironmental To their credit, frommanagement perspective, anhas active research this Soil Science Divisionand development programsand rhizobium. in bio-fertilizers
But they appear to have no activities or plans in
the area of soil conservation.
 
The Forest Research Institute does haveand watershed management a soil conservationunit. Based on theAsian countries, however, experienceit is very important of othersector 
 to develop its own 

for the agriculture
competence
Forestry agencies are seldom capable in soil conservation, 

agricultural land with farmers. 
of working effectively on 

Agricultural 
 intensification
attention to on-farm soil 
requires serious 
and on-going
management and conservation if it is to
be sustainable.
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Agricultural Ecology - Dealing with Agricultural Diversity 
- ARI already uses the Farming Systems
research or Cropping
methods supported Systems

research centers. by IRRI and other internationalThese methods
important were developed 
to
gaps in tropical agricultural fill some


research: 
 the need to
coordinate work from individual disciplines or individual crops tothe complexity 
of on-farm 
management. 
 This complexity
functon of diverse agroecologtcal conditions, local 
is a
factors, and the socioeconomic
new opportunities 
 afforded by
agricultural scientific
research developments.
 

Cropping systems methods areknown. Paralleling thnse methods, 
now well established and widelyhowever, hasof multidisciplinary work based on ecological 

been the evolution 
theory. sciences and systemsThe methodological approach is somewhat broader than the
established 
farming systems 
or cropping systems
can used methods,
be to examine and it
different
agricultural levels
ecosystems, in the hierarchies
or agroecosystems. of
The concepts
procedures of Agroecosystems Analysis, the principal 

and
 
research tool
of what might be considered an emerging discipline of agricultural
ecology, 
have now 
been pretty well
purposes of understanding refined and proven for the
a local 
or regional
identifying key questions to guide research efforts for that area.
 

agroecosystem 
and
 

The bulk of 
this agroecology
Southeast Asia, in Thailand and 
work has been conducted 


Indonesra.
for nearly a decade at It has 
in
 

Chiang Mal been underway

Thailand. Last year, 

and Khoa Kaen universities inIndonesia
AgroEcosystems. established a Research Group
Housed informally on
Agriculture's Agency for 

within the MinistryAgricultural ofResearch
this research network and Development,
has a membership
Indonesian of more than
agricultural 70 senior
research
universities, officials, researchers
and staff from

planning agencies. 

from several provincial government
The research
collaboration network
between has achieved
government
universities research stations 

agricultural, 

and from a wide variety of disciplines 
and
 

natural, in the
and social 
sciences.
focus is on The group's current
improving the understanding of the diverse patterns of

dryland cultivation possible 
in the uplands of
islands 
of Eastern Indonesia, Java and in the
and in the tidal swamplands 
of
Kal imantan.
 

Agroecosystems analysis, croppinginterdisciplinary systems research, and otheror multidisciplinary research activities have an
important role in programs for agriculturalcan intensification.
facilitate communication between scientists and 
They
 

are helpful planners, and
in developing

needed the agro-environmental
for planning information
and implementing
multidisciplinary project activities.
work may Such
be essential
addressing for anticipating
the problems and
and complications 
that inevitably 
arise
from successful productivity programs.
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ARI's cropping systems work is to be commended and 
encouraged. In addition, it may prove useful under the new 
research project to develop communications between ARI and the 
evolving national networks for agroecosystem analysis evolving in 
Thailand and Indonesia. A primary purpose of the project is to 
strengthen ARI's research capability by developing training in the 
full range of agricultural disciplines. As ARI's competence in 
these disciplines is strengthened, it will be possible and 
desirable to utilize multidisciplinary work for those areas where 
it is needed.
 

Recomendati on 

1. A Crop Protection Assessment should be conducted as part
of the mid-project evaluation of the Maize and Oilseeds Production
Project. The Mission can request AID/W support under the
 
worldwide Crop Protection Project to provide the services of an 
expert consultant to travel with the 14OPP evaluation team for the 
specific purposes of:
 

- reviewing the pest management recommendations contained in 
the MOPP Environmental Assessment and the crop protection sections 
of the the Agricultural Research and Development Project Paper in 
light of the actual pest problems encountered in the field under 
the MOPP to date, and
 

- preparing a revised strategy for crop protection to be 
carried out during the remainder of the project. 

This Crop Protection Assessment would also lay the basis for 
crop protection work under the planned MOPP II.
 

2. The Regional Environmental Advisor should begin passing 
to the ADO in Rangoon information and reports on Agroecosystems
Analysis, particularly the publications of the Indonesian Research 
Groups on Agroecosystems. The ADO can then share these 
publications with Burmese agricultural scientists as appropriate. 

3. The Regional Environmental Advisor should prepare a list 
of recommended titles in the areas of agricultural ecology, 
agroecosystems analysis, soil conservation, environmental 
management in agriculture, and agroforestry. This list should be 
made available to the Agricultural Research and Development

Project, to be acquired for the ARI library under that project.
 

4. ARI should consider establishing a division for SoilConservation and Hydrology. Staff training for this new division 
could begin under the new Agricultural Research and Development 
Project. 

5. A soil erosion/soil conservation assessment should be 
conducted at an early date and orientation provided to the SRUB's 
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tg planners of the potential hazzards and some possible solutions
 
those problems. 

_The soil erosion problems in Burma have not progressed to 
the point where they cannot be controlled by good soil. 
conservation and water control measures.
 

-The longer the delay in instituting these measures the 
greater will be the damage and the more costly will be the 
control and rehabilitation programs. 
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Annex 3 

Narcotics Impact Statement
 

There is no direct linkage between this project and the illicit
 
cultivation of opiuim poppy or the manufacture of heroin.
 
However, the ARI Satellite Station in Heho, Shan State which is
 
to be a part of this project, is close to one of the areas
 
where there is a major durnese Government crop substitution and
 
poppy eradication program. That program receives assistance
 
from the Bureau of International Narcotic Matters, Department
 
of State.
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TRAINING SCHEDULE FOR CADTC 
 Annex 4
 
I No. of Duration'--

ITotal No.] Trainees I (m) I 1 1 I r I ISr. .Type of Training I - of I per iNo. X Jan IFebiMar lApr-IMay- IJun IJulITratnees I course IFrequency I I I I I I IAugI ISepI lOct INov i DecI , I
I IIPRE-SERVICE TRAININGI 500 I 500 III. I I I I II I I I I I II I i I . [. .I I i I(1) lB. Ag I 

I 
I 250 I 2x1 I 1200 12001I1(2) IJDp. Ag I I:15 i 2x1 I I I I 

I. I i I I I 1200 200
1(3) JH. S. 0

I-I II I 100 III 2xl 110000 I l -I I .l I. . :I 1l [r.-::.:" .. I 
II I ON-THE-JOB TRAININGIII 1 595 115 !I::, I- III I " I1I,I 1 .1 :" I , ... :1 i(1) IDivision Level I 45 I 15 11/ 4-1/2x3 I1 (2) ITownship Level 15 I 15 II 250 I 50 11/2-1 x5 50 50 

I .I 15
I 50 I I
1 (3) IVillage Level Io50,1. I
I 300 I 50 11-1 1/2x6 50 501 I 50 1 50II II1 50 I 50 501.501
1 I I -I I I1 I III IIN-SERVICE TRAINING 
 I 240 I 110 I(1) IS. M. S. I 3 20 20 20 20 20 200 I80 I 20 1 -6x4 I1I 1 1z201 -I II IIII (2) ISpecialist Comprehen- I I I 1 20 1 20 120 I II 20 i 201 20 i 20 i 20 i 20 i
I I sive I I I I I 2 I I 01 - II 1(a) Central township .20 I 10 I 3x2 I I11(b) Village tract I I IO I 10 I 10 I 10 I 10 i 10 I60 I 30 I 6x2 .I30, 1301 30

1 (3) ]Extension - General I 
30I 1 0 10 3 0 131 30-1 30 I 30- 60 30 .3x2I IAgri. I .1 . I 

I I W 1 30 1 30 1 3U 1 30 1 30 1I I I1 [ 1 1 Vi i I1(4) 1Planning/Project 1 -20 .1 20 I 3X1I"1"I ... I I I I 20 1 201 20- " I I I I I II I I T i I I I1 
11,335 I 725 I ­ 1230 12301230 1230 1210 1245 1200 1255 1200 1230 1230 1 245
'.I ,I I"I !I.- I I I I I I I-.......".I-.I..I.I 




Project 8B1udget 'Covering Gover ment Contribution Annei. 3 
ICountry Socialist Republic of.the Union of"Bur a 

Project No. 

.Title Maize, Oilseeds and Other Selected Crop Production Oriented Research Project 

I Sr.i Training Total 1 lgB-U6 1 196-87 V1 1987-88 1988-89NoIi m I ks I m ks I 1989- I~I________ I mm I ks Im I msIm I ks I
____I__ 

Project Personnal 
 I 13.258 1 1 2,651 1 1 2,651 1 1 2,652 I I 2,652.I I 2,652 I 
Staff at the ARI Yezin I i

Farms I I I 
.I
I I II II II III I I 

Training Component 9181 1 1831 11831 11831 I 1831 186 1
In service training ARI Yezin I I I

(subsistance &local travel) I I iI I1.1- I" 1 1I' I 
 I
 

I Equipment 
 I 4,928 I 1 468 1 11,638 1 1 1,444%. I 909 1 1 469 1Expendable equipment AR Yezin I I . I . I - :- - I I ' AI1
I Farms . " .-I I 1' .I

I Maonexpendable equipment ARIYezinI'I.I 
 I I I I I I -1 .I i
I I . : ' I'".': - :. ,,! I . - I " ' - - [ .:- * , :: :-,.: - " I 

I Buildings and Premises I I 35,600 I I1 1 3,000 1 114.900 114.15% 1 13.550 1
II ~~ARI
Yezin 
 -, . I I I 1,I;:I

II ~~Farms I II. I I VII . V 1 I 
I Clearing Charges I - -3,500 1 1 -700 . I- : I. . .:.I I.i";-KI":It i: .7;~. 1 - I. " I1- I: . II I 700 I - I 700 I I 1 '700r1 7001-

Miscellaneous component - I I 18,800 I I.' 200 1 I 4.400 I I 4,400 .1 I 4,400 I1 I 4.4w ,Operation and maintenance cost . I i I I I I I - I I I- . 
I TOT L I 7, 4 I 2I . l I24,27 I III Farm V II I I I~ 

ITOTAL 1 77.004 1 I 5.2012 1 112.572 I 124,279:1 122.994 1 1-~-111,'957
I. I ~~~~~~19.059I I I I I I I-' I I.2j 



Diesel Requiremnt-for the Project 

Total I 1985-86 1986 87 I " 197 8 . 1988-9 

.ILanddevelopent, I I I I: 1. I .. -- 1 I [ I II I ~Ditcher 50O hrs x 3 "". 
 1.500 1 1,500 i I . l 
 I . n- I

II Leader s Ii 1.500 1 1.500 I II ,- I~
Il Dozer 500 hrs x 
6 3,000 13.000i I II . -Ii>. V I I
IITipper 1.500 hrszx 2 3.000 I I3.000 I I ' .I . .
I I Leveler 500 hrs x 3 SOi
1,500 I 1,500 I I ­ - " .I "
 . I Canal 
 500 hrs x I 2.500 1 2.500 I I 
 II Io I . I I 

-L Unforseen I 2,000I*,001L2I-L jI I1 - I I15.O 0galI I5.OOOgaliI- I-I. I I *tI II ] I II- I *:- -I ­1 2.1 Farm operations "(Local)* I- I ...I.,- I
II _I I -P :" I I: 

.A I S5 s"III I - i i i :. I 
[ I Tractor 6 x 6.000 06.O01 7.200 7,200 I
7 2 01 1 7 2 I.M1 I:7200 "I" :..I7 20I .I-Trucks 6x .I 54.000 11 10.800 1 110,800 1 1 10.8001I-1 . 800i -110,8001


- I i:,Generators 3 xI. - " 10.000
i* ' .-, .-- " - I I I I 2000 2,0001 1 2,0001 12,0001I , . 12.000l:
I I I I 'I: :I - I 
I :. :.. . " " " I 1100.ooogal I I20.O00gall 1 20.000 1 2 120 000 " 120 ,00 I1 "i- . 
I "I"i:. . : I I I I I I I I " I ' - "I " I" I 



Manpower Requirement for Production Oriented Burma
 

Agriculture Research and Development Project
 

Sr. I 
 I RangoonlYezinl 
R57A 1107A I 25A I1OA ITotallExist-lAddi-

I 
 IProject I INyaunglAung-fIyan-I Shwe-I 
 ling Itional


NO. I Title (Grade Level) 
 I Officel 
 I O0 Iban landa Ilaungl I I
l. 1 Project Director I I1 I I I 1I I ]
2. I Dy. Project Director J I l i I I I 1 1 I T
3. 1 Dy. General Manager (Admin) I I 1 I i i TI 4 . I-1 
4. 1 Dy. General Manager (C&D) I I 8 1 I I I 
5. f Breeder (Cereal, Oilseeds & 

I-81
 
I I3 


4bI Legume II II I [ I I6 .IAgronomist( mII'I 
 I I I 
 I I .i
7. Assistant General Manager 
 I l 10, I1 I 1 I 1 115 3 1 12,8. 1 Dy. Assistant Manager I 1: 51-.1 3: I.4 1 2 I 66 I34 I 32
 
9. 1 Junior Research Officer I 3 -3 I5 I 
 4 1 69' 361-3310. 1 Senior Research Assistant I I 44-" 2 1I 4 1.6 60 5 I 5
I 1 21

11. Junior Research Assistant I 
 i 73 [11 V I7 2 I4 97 1 51 i 46 

I Sub-total 
 1 2 1248 120 l20 1-181 116 1324,_ [-157 1167 

-3 



Sr. I I RangoonlYezinl R57A 1107A I 25A tIOOA ITota'lExist-lAddi-
I IProject *1 INyaungIAung-IMyan-IShwe-I ling Itional 

NO. I Title (Grade Level) I Officel i 00 Iban landa Ilaung1 I I 
I Support Staff I I I I I I I I 

12. Account Officer I I I I I IlI I1 
13. Branch.Officer I 2. 1 1 1 1 11 6 I6 
14. Upper Division Clerk J 2- 44 2 2121 .2 14 . 7 
15. TypistsI I 1 I 1 1 1 11 T I 
16. Lower Division Clerk .. 1 22 11 1 11 ,1.1 7 I 17. 
17. Car Driver/Boat Driver- -- 1 5 -1 4 I 5 I 3 1'3 1 21I 21 
18.I Office Assistant "'1 1 3 1-i 1. 11 "8. 8
19. 1 Night/Day watchmanI 2"I 21 4 I 1 2I -1 2 114 I' 

l20.StorekeeperI 12. ii 1 1 9 I 19i 
Ln 

21. I Steno typist English... I.1. ....... - ,- - -I "1 I i 1

22. , Tractor Drivers I' I '"22 I . I 1 I 1I , 5 I
23.-1 Asst. tractor driverIII 4. I3 I3. 1 -2 11 12 
24.1 Mechanic I-I I 1/"< 1] 41 -4 
25. ICarpenter I 1~I i~1 .1 14­
26. IBlacksmith [ 1 1 14 

I.Sub-total 9 1 29 J.-25 121- I 19- [ 18'- I121 I 7 1114 

I I 21 I I I I I "I I> 
27. ILaborers I- I 110 _:I0110 10 1401 140' 

GrndTta 1 1277 I 55 I 51 J-451 I 46 1485 I 164 11321 



.Burmese Government Budgets and Staffing-for ARIand-BA D 

ARI has developed additional budgets and staffing patterns 

related to BARD and the development of Yezln and the four
 

satellite stations. This reflects a broader, longer term approach 
to the development than the proposed BARD project can initially 
encompass. These figures and charts are shown below as indicative 

of ARI's expanded plans for the Yezin stations and its four 

satellites. 

156 
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Additional Manpower Requirements
 

for ARI Maize and Oilseeds Research
 

Sr Jr Sr,' Jr
POSITION 
 ADMIN Res Res Asst "Asst TOTAL
7 = GM DGM AGM DyA M 320 210 150 

ADMINISTRATION 1 1 , 2 

Varietal Improvement (Breeding)
 
- Groundnut 1 1 1 1 1 5 
- Sunflower 1 1 1 1 1 5 
- Sesamum1 
 1 1 5 - Maize i 1 1 1 - 5 

4 4 4 4 '.4 20 

Quality Improvement
 
- Chemistry 
 1 1 1 1 1
 
-Oil 
 1 1 1 1 4
 
- Protein/amino acid 
 1.1.1 1 '4
 
-Milling 
 i.. i 1 1 4 

4 4 4. 4 17 
Crop Management ': - ,"
: -.


- Soil 1 5
1 1 - Water 
 1 1- .1 . 4-Fertilizer '.1 1 11, 4
 
- Agro tech 
 .11 .4
1 

- Protein 

.1 

'. 2 6
" 2 

1 .5 5 6 6 2 

Post Harvest Technology
 
- Rice quality testing 1. 1 1I' ,1I 1 5
 
- Yield Losses 1 1 1 1 4 -Food processing 
 - 1 2 2 '6 
- Storage . 11. 4
 

-4 4 5 5 19 
Research Staff I 1 7 17 17 1919: 81
 
Support Staff All Grades 27 

TOTAL -T"
 

RANGOON
 
Admlnl strati on 1 ,1 2
Support Staff All Grades- 8 

TOTAL 
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Sr. Jr S r
 
ADMIN Res Res Asst ASst ,TOTAL


SHWELAUNG DGM AGM DyAGM 320 -21O 150 .
 

Farm Manager & Admin 1 1 
 2
 

Cropping Systems
 
- Pattern 
 1 2
 
- Implements 
 -1 2
 
- Fertility Trials ., 
 2.
 

1. 2 1 2 -6
 

Varietal Improvement for:C.S.,
 
- Rice 
- Oilseeds ( Testing ) 1!1 2
 
- Legumes
 
- Fibres Jute
 
- Small grain
 

-1Z1. 4
 
Fertillizer Management ',:,'. . ::. , ."
 

-Bioerti Iizer 
 1 1 2
 
-
Efficient use of Chem fertllizer: .,,._,_______...... ___________________- _ 

TillIage 
 .... .,.
1

-Mnmal /:1, 

7 

; 2
1: 2
 

Water Use
 
- mps '- :,:
 

-Irigation frequency 1 
 V 2
 

Research Staff 1 5: 4 4 
 18
 
Support Staff All grades 17
 

Labor 
 10
 

T 0 T:,A L: 45:
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Aung Ban 
ADMIN 

DGMI , AGM' 

Sr 
ReS 

DyAGM 

Jr 
Res 
320 

Sr 
Asst 

210 

Jr 
Asst 
150 

1 OTAL 

Farm Manager &Admtn 1 1 2 

Soil Management
-FertT1zer 

- Trace Element 
- Pasture 
- Soil Conservation 

1 

'1 

Z 
1 
2 

1 

1 

1 
1 

1 
3 

3 
2 

2 
9 

Varietal Improvement 
Groundnut 

- Wheat 
•- Potato 
- Maize 
- Vegetables 
- Flowers __ _ _ 

1 

_ _ _ _ 

11. 

_ _ _ _-

1 

__...... 

1 

. 

3 

Crop Management 
- Agro technique 
- Crop Protection 1 

1 
1

1 
1
1 

3 
3 

Research Staff 1 r 4 4 4 7 20 

Support Staff All. grades 20 

Labor 10 

T 0 T A L:50 



Oo 
arm manager &Admin 

ADMIN 
GaungMG AGM 

F 

Sr 
Res 

.A 

J 
Res 
320, 

-

Sr 
Asst 

210 

Jr 
Asst 
150 

TOTAL 

Varietal Improvement- Groundnut 

- Sesamum 
- Legumes 
- Small grain 
- Cotton 

1 

1 . 

121 

Ii , -
2!i : " 

.2-. 

49 

T: 4 

3 

Crop Management 

- Water Use -2 
- Intercropping 

1Agronomy 13 
,

1 
1.. 16 

2 

2 : 

4 
3 
3 

10 

Weather O K 

Research Staff - 3 3 2 11 20 

Support Staff All grades 24 

Labor 10 

TOTAL i 54 

Maananda 
Fram Manager & Admlr 1 ' 2 

Water Management 

- Water management of 
important crops 

- Frequencies 
- Time of application 
- Irrigation Method 
- Cropping Systems Research 
- Integrated Post Management 
- Soil Fertility 
- Variety testing 

11 

1. 
1 
1 
1 

2 

1 
1 
1 
1 

2 6 

'2 
2 

:2 
.2 

Research Staff 1 2 5 6 2 16 

Support Staff All grades 18 

Labor 10 

44 
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Annex 6 

COMMODITIES BUDGET - USAID PROCUREMENT 

ITEI 

I. TRACTORS AND FARM EQUIPMENT 

1. 120 H.P. Diesel powered high crop 

Faro Tractor with dual wheels 
2. Trailors, 4 wheel farm type, 5 ton 

min. capacity with tires-rur.,ang 
gear only 

3. 16 - 18' Bumper Type lowboy 

equipment Trailor with beaver Tall 

4. Tractor pulled lawn mower 
5. Tandem disk - hydrallic controlled, 

pull Type on rubber 10 ft. 

6. Disc plow - 3 disc - hydrallic lift 

7. Mold board plow, 2-16" bottoms 

8. Rotary stalk and brush choppers 

9. Spring tooth harrows 

10. Tractor mounted sprayers 

1 1. Culti-packers 

12. Seedburo, 18 inch rasp bar thresher 

for sunflowers, sesame and other crops 

13. Three pt. hitch-mounted broadcast 

Pert. spreader 

14. Rear mounted Tractor blade for use 

with 120 H.P Tractor 10 ft. wide-

Unit 
Price 

40,000 

1,500 

15,000 

2000 

4,000 

2,500 

2,500 

3,500 

2,000 

1,000 

1,000 

4,000 

1,500,; 

2,500 

Qty 

- 2 

6 

1 

2 

2 

2 

2 

4 

4 

5 

6 

1. 

3-

2 

Total 
Price 

$80,000 

9,000 

15,000 

4,.000 

8,000 

5,000 

5,000 

14,000 

8,000. 

5,000 

6,000 

4,000 

4,500 

5.000 

Total Tractors and Fam equipment-;• . $172,500 
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IMUni 

II. 	 IRRIGATION - WATER 

15. 	Booster High Pressure Irrigation pump 
and gun Engines 

16. 	 High Pressure Aluminum Pipe 5"(ft) 
17. 	 Lift Pumps for tube wells - 10 H.P. 

electric powered 
18. 	 Low Volume (50-100 gpm) irrigation. 

pumps for pumping from rivers and' 
canals ' 

19. 	 Irrigation pump, 2" outlets, Diesel. 
powered/portable 

20. 	 Irrigation pipe, 2" with 12 sprinklers 

(Rain Bird type) (feet) 

21. Pressure pump and pressure Tank, with
 

electric motor, gauges, pipe and.-

Fittings for station water system 


22. 	PVC pipe and Fittings (/ft) 


III. 	STATION DEVELOPMENT
 

Yezin - Commodities only 
23. a) Diversion Drainage Ditch
 

structures 


24. b) Central Drainage 


25. c) Irrigation Improvements 

26. d).4 Pre Fab cold storage units 


OUTSTATIONS
 
27. a) 1 pump to be used for pumping
 

water 2 miles with a 300 ft head
 

delivering 250 gpm - electric 
28. b) 1 pump to be used for pumping 

water 1 mile with 50 ft head, 

electric
 
ALL STATIONS
 

29. a) Cemeiit 


30, b) Cast iron pipe 


162 

t 
Price 

-

4,500,. 
3 

1,600 

500 

1,000 

2 


2,500 


1 


5,000 

25,000 


25,000 


'Total 
Qty, Pri ce 

2 ,000 

4,000 2,000 

2 3,200 

10 -5 00 

1 5 5,000 

:2,000 4 000 

4 10,000 

4,000 4,000 

52,200 

15,000 

10,000 

10,000 

4 200,000 

2 50,000 

1 35,000 

•50,000 
10000 

370,000 



ITH~unit." Total 
Price". Oty Price 

IV. LABORATORY
 

31. ENTOMOLOGY
 

a) Insectary 20' x 40' glass roof,
 
screen side I0,000 '1 100,000
 

b) Cages 3'x 2' x 3' 100 0 1,000
 
c)Museum cabinets - metal, airtight .1,000 2 2,000
 
d) Insect pins - unit of 2,000 10 6 60
 

e) Petri dishes 16.70 '12,002 200
 
f)Enlenger Flasks 200 ml 24 4,002", 1,52
 

g)Graduated cylinders 25,100,500,1000 each 12 8,002 1,152
 
3
h)Refrigerator 13 ft 600 3 1,800 

i)Micro applicator, ISCO Model M 2,50.0 1 2,500 

j) Scale, Platform 24 lb 30 2 60 

k)Stirrer - hot plate Corning 440065, 250 1 250 

1)Internal Timer, minute winder 12 12 

m) Counter, lab 200 2 400 

n)Agrothermograph, recording 400-, 4 1,600 

o) Chart paper 15 20 300 

p)Blender 75 2 150 
q)Glass container for Blender 15 2 30 

r)Thermometer-maxi-min 20 2 40 

s)Microscope, stereoscopic, Model 25 Lg 1,000 2 2,000 
t) Incubator, Elconap Type Alt3 400 1" 400 
u)Magnifiers, illuminated 125 2 250 
v)Pesticide respirator (Burrows 807400) 20 .12 240 
w) Handlens, 10 x Hastings, Bausch 8 lamb '-30 12 360 

x)Cages, animal, Vaughn collapsible 75 16 1,200 

y) Cage, animal, Transparent, Jewel 25 24 600 
z)Mobile rack 12 cage, Jewel 400 2 80U 

aa) Balance,' spring, Autopsy 260 1 260
 
bb) Caliper, Dial, Inside-Outside 45 1 90
 

cc) Bottle Tray, Reujert Mc Bride bottle 20 2 40
 

dd) Rack, standard drying rack 50 2 100 ,
 

Sub total Entomology . .29,102 
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ITEM Unit. Tota 

32. WEED SCIENCE 

Price Price 

a) Knapsack Sprayer, Semi-automatic, 
16 liters cap., (shell chen. Co) 

b) Laboratory Sprayer, 4 ft wide, 
850 2 1,700 

16 ft long, 9 ft high, (L.F. Bouse

8 R.W. Bove, Agri Res. Services, USA)i: 3,000 


c) Complete Hozzle assembly 1/4 TT,

8001, 8002, 8004, brass teejet 10 


d) Nozzle tips 8002 brass teejet 
 3 
e) Nozzle tips 8003 brass teejet 
 3 

f)Nozzle tips 8004 brass teejet 
 3 
g)Meter stick, Altt 6410 - M20 10

h) Meter Stick, Altt 6410-M 40 	 2 

Sub total weed 


33. 	MISC AND OTHER LAB
 
a)Disposable chemicals 
 $4,000/yr 
b) Glassware - plasticware $4,000/yr

c) Other-Disposable 


$5,000/yr

d) Exhaust fans 
 $2,000/yr

e) Lab equipment 


f) Lab repairs, spares, maint. 
 parts 


Sub total general lab 
'34. OILSEEDS LAB 

a)Oil extractor - lab type 2,000
b) Incub'ating & heating oven 2,000 
c) Lab microscope 


2,0002,
 
d) Top loading precision balance 
 2,000 

e) Soil moisture ten.Aometer 
 500 

f) Soil moisture meter .200 

g) Measuring calipers 
 25 
h) Bottles 
- various types/doz 
 .12 


1 


15 
5 
5 
5 

2 

3 

3,000
 

150
 

15 
15 
15 

20 

6 

4,921 

5 
5 


2 


1 
1 

1 


4 


2 
12 

iO 


5. 20,000.
 

20,000 
25,000
 

4,000
 

50,000 

50,000
 

169,000 

2,000
 

2,000 

2,000
 

2,000
 

400
 

300 
-720
 

Sub total Oilseeds 

11,420


Total Laboratory 

214,443.
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ITEM- Uni t Total 

Price. Qty Price 
V. SHOP YEZIN 

35. Engine Analyser 3,000 1 3,000 
36. Timing lights 50 2 100 
37. Air compressor portable 2,000 1 2,000 
38. Air hose & fittings 600 2 1,000 1 

39. 4 ton chain hoist 500 2 1,000 
40. 8 ton chain hoist 700 ;2, 1,400 
41. Vise '300 '2 600, 
42. Anvil '300. 2 60 
43. Twist drills - sets 333 3 1,P00 
44. Tow chains 16'3/81 50 16 800: 
45. Tow chains 16'1/2" 100 4 400 
46. Tow chains 16'5/16" 50i- 16, 800 
47. Overcenter chain tighteners 25 16" 400' 
48. Hammers - Ball pein 30,24,20,16,12, oz 20 40 .:8001 
49. Portable electric welder with engine 2,500 :1 2,.5001 
50. Puller set 1,500 1 1,500 
51. Tool set (Sockets, end, open, box 

wrenches, chisels, punches, etc 
complete 1/4 - 3/8, 1/2, 3/4 drives, 
tool -boxes) 15,000 1 15,000 

52. Welding rod - mixed lot 10,000. 
53. Bolts ­ nuts ­ stock - screws ­

keys, washers - mixed lot 10,000 

Total shop 52,900 
VI. OFFICE 

54. Manual typewriter, Burmese keyboard 550 5 :2,750, 
55. Manual typewriter, Burmese keyboard 650 5 ' 3,250 
56. Manual typewriter, English keyboard 350 7 2,450 
57. Electric typewriter - wide carriage 1,200 2 2,400 
%8. Extra ribbons for above 4 25 100 
59. Photocopier, with spares & paper 7,100 2 14,200 
60. Micro-computer - 16 Bit, 1 floppy disc 

drive, one 10 K hard disc 8,000 2 16,000 
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rITw Unit Total 
Price Qty Price 

VI 61. Software &programs 500 8 4,000 
62. Color monitor 600 600 
63. Stand-by voltage regulator for 

computer, with approx 20-40 min 

operating time-off-line, includes 
batteries 1,000 2 8,000 

64. Discs, Fuses, extra drives _4,000 
65. Calculators TI 59 300 4 1,200 
66. Calculators - rechargeable 40 10 200 
67. Solar powered calculators 20 10: 200 
68. File cabinets 200 10 2,000 
69. Telephone-PBX, acessor, cable 200,000"-

Total Office 261,550 
VII. MISCELLANEOUS EQUIPMENT . 

70. Centrifugal fans, 12000 to 2000 300 5 1.,500 
71. 10 H.P. Briggs A Stratton engine 1,000 5 5,000 
72. 5 H.P. Briggs & Stratton engine 650 5 3,250 
73. Electric Motors for centrifugal fans 150 5 750 
74. 10 H.P. electric motor 500 5 2,500 
75. 5 H.P. electric motor 250 5 1,250 
76. 3 H.P. electric motor 150 3 450 
77. 1 H.P. electric mctor 100 5 500 
78. 1/2 H.P. electric motor 50.... 5 250 
79.' 1/4 H.P. electric motor 40 5 200 
80. Air conditioner, 18000 BTU, window 2,000 10 20,000 
81. Air conditioner-central, 50000 BTU 10,000 2 20,000 
82. Diesel Auxiliary Generator, 60 K.W. 10,000 2 20,000 
83. Generators 5 KW - 220V, cont.oper. 2,000 10 20,000 
84. Weather station 2,bOO 5 12,500 
85. Dehumidi fier 1,000 6 60,000 
86. Plastic shade screen - square feet 2 8,000 16,000 
87. Hand operated garden planter 50 5 250 
88. Animal Drawn Tool Bars 1,000. 10 10,000 
89. Sample Seed Huller, Hand operat. for 

peanuts 50 2 100 
90. Seed buro peanut thresher 166 2,900 1 2,900 



ITEM 


VII. 91. Corn sheller-sigle ears 

92. Seed grader 


93. ULV (elect) sprayer 

94. AUX 6 V. rechargeable battery for ULV 


95. Battery charger for above 

96. One-new animal pulled planter 


97. Inter-row cultivator, adjust width 
98. Hand operated back pack sprayer 


99. Seed tester & cleaner, Lab Fenel
 

Ress clipper 


100. Seed cleaner - Fenel Ross 

clipper M-2B with extra screen 
101. Precion drop push planter 
102. Seeder/Fertilizer Earthway 9000B 


103. Grass mowers high wheelers 19"-25" 
104. 100 'VA Transformer 11,000 to 440/220 

105. Steei-Iron: reinforcing, plate, rods,
 

angles, U's, I's, misc - lot 


106. Spare parts for farm machinery now 

at station 


107. Decorticator - sunflowers 

VIII. HOUSEHOLD FURNISHINGS/HOUSE
 

108. Water filters 


109. Water heaters 50 gal 
110. Table lamps (40 50 each) 

111. Fioor lamps 


112. Swivel chairs 


113. Step down transformers 240 - 120 

114. Air conditioners (50 $600) 

115. Desk lamps (2@ $25 each) 


116. Electric stove 
117. Electric refrigerator (side by side) 
118. Electric freezer 15.7 cu ft. 
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Unit Total 
Price Qty Price 

200 1 200 

1,000 1 1,000 

50 50 2,500 
20 100 2,000 

200 5 .1,000 
200 5! 1,000 

'100 I 1000 
50 50 2;500 

700 11 700 

1,90 1 1,.900 
55 iO 2,750 

1,000 2 2,000 

1,000 6 6,000 
15,000 3 45,000 

50,000 

200,000 

'15,000 

477,450 

150 
250 
200 

100 

200 

300 

3,000 

50 

900 
1,000 
1,:000 



ITEM Unit Total 
.,Price- Qty. Price 

VIII 119. Automatic washer 700 

120. Electric dryer 500 
121. Dehumidifier 260 

122. Floor polisher 150 
123. Vacuum cleaner 175 
124. Bed, Box, spring double 200 

125. Bed, mattress double 300 
126. Bed frame, metal 150 

127. Bed, Box spring single (2) 300 
128. Bed, mattress single (2) 300 

129. Led frame, single (2) 200 

130. Rugs (with backing) (2) 300 

131. 6" sponge rubber (60) 601 

132. Bathroom Facilities (Medicine Cabinet) 

with mirror, stool 255 
133. Drapery upholstery material 1,000 

134. Garden tools (hoses, sprinkler) 150 

135. Lawn Mower 100 
136. Screeni ng Material 150 
137. Copper Wiring 500 
138. Fire extinguisher and alarm 250 

139. Ice Chest 50 
140. T. V. Antenna, booster,wiring 300 
141. Other furnishings 1,500 

FURNISHINGS/ House 15,000 

TOTAL HOUSEHOLD FURNISHINGS (3houses) 45,000 
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IX. TRUCKS AND VEHICLES
 

142 Truckg,7-8 ton 50,0OU 3 150,000 
143 Pickups, 2,000 cc, small 10,000 4 40,00 
144 4 WD, 2,000 cc, small 15,000: 5 75000 
145 Cars, Sedans, 2,000 cc or less 15,000 2, :-30,000 

146 Boat Motors & accessories 50,000
 

Total trucks & vehicles 345,000.
 

X. Spare Parts 

Value of equip- Factor Value of spare parts
 

Category ment for which for
 

spare parts are needed Category
 

I 69,000
 

II 34,500
 

III 8,840 
IV 11,250
 

V 4,634
 

VI 1,500
 

VII 9,810 
VIII (a) 35,300
 

(b) 3,675
 
IX 5,001 

147 TOTAL SPARE PARTS 183,510
 

XI. SEEDS - FERTILIZER - CHEMICALS
 

148 Seeds 50,000 

149 Fertilizers 20,000 

150 Chemicals (Weedicides/seed/storage) 20,000 

151 Micro elemnts 10,000 

TOTAL, 100,000
 

169
 



XII. LIBRARY (includes shipping) 

152 Totar Library 6500,000 

SUMMARY OF COMMODITIES BUDGET 
I. Tractors & farm equipment 

II.Irrigation & water 

III. Station Development 
IV.Laboratory 

V. Shop-mechanics 

VI. Offices 

VII. Miscellaneous equipment supplies 

VIII. Household furnishings 

IX.Trucks & vehicles 

172,500 

52,200 

370,000 

214,443 

52,900 

261,550 

477,450 

45,000 

345,000 

SUB TOTAL.,, 
X. apare parts 

XIs Seeds fertilizer chemi cals 

1,991,043 

183,510 

-100,000 

TOTAL COM40DITIES FOB 2,27.4,553,;,-

a) 

b) 

SHIPPING & PROCUREMENT 

( I-X ) 30% 

(XI) 
60,000 x 133% 

40,000 x 50 

:",652,366 

80,000 

20,000 

TOTAL SHIPPING 

SUB-TOTAL COMMODITIES - CIF 

.752,'366 

-3,026,919 

XII. LIBRARY 500.000 

TOTAL COMMODITIES 3,526,919 
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Annex 7
 

The Training Programe of the Central Agriculture
 

Development Training Center
 

OBJECTIVES 

The objectives of the Central Agriculture Development TrainingCentre, 
are: 

To facilitate improvement of agriculture extension workers by close 
tying-up with the existing training facilities and extension systems.,
 

To develop agricultural productivity by widely spreading new 
technologies among peasants throughout the whole country. 

TRAINEES 

1. Trainees to be selected are: 

(a)Pay-scale: 320-15-440 Kyats 
450-25-700
 
500-30-800
 

(b)Minimum service: Seven years
 

(c) Minimum Qualification: Diploma in Agriculture 

(d) Health: Good Condition 

(e)Efficiency: Be active and ,dutiful 

2. Number of Trainees: to be invited.
 

No. I
I 

Pay-scale 
T
I
T 

No. of invited Staff 
I No. of Selected
I Trainees
I 

1. I 320-15-440 
2.I 450-25-700 
3. I500-30-800 

I 
I 
I 

800 
280 
60 

I 
I 
I 

200 
80 
20 

II 'Total V140 I1300 
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3. Terms of Trainings
Training-will be divided into five terms, for On-the-JobTraining Course. 

First Course - 50 trainees (1984-85:fiscal.'year) 
Second Course - 60 trainees
 
Third Course - 60 trainees
 
Fourth Course - 60 trainees (1985-86 fiscal-yeirY

Fifth Course - 60 trainees
 

Total: 300 trainees 

Subjects and Lectures for First Training Course (1/84) 

No. 	 Subjects 

1. Special Instructions for AC
 
Staff 


2. Burma Socialist Programme 
Party & Central Peasant
 
Organization 


3. Research Works 
4. Township special high yield 

works and Extension Methods 


5. Special Instructions of
 
General Managers and Dy.

General Managers 


6. Studying on outlines of
 
Projects 


7. 7- Special Projects

8. Lectures 

9. Lectures 

Total:
 

Day Hours 	 Lecturer 

1 3 Managing Director
 

2 16 Head of the Deparatment

12 36 	 General Manager &Experts 
1 . 3 
10 30 	 General Managers & Divisional 

Managers 

10 30 (6)General Managers
 
(1)Dy. G.M.
 

2 6 	 (2)Dy. G.M. and 
Project Managers
 

7 21 Project Managers

3 9 (3)Japanese
 
3 9 Visiting Experts


of AC.
 

Daily Time Table for Trainees
 

Time to wake up 0500 hours
 
Physical Exercises 0530 to 0600 hours
 
Breakfast 0630 to 0700 "
 
Practice in the field (or) Practice in
 

Laboratories 0730 to 1030 
Lunch 
 1100 to 1200 " 
Day Lectures 
 1230 to 1530 " 
Practice in the field 1600 to 1700 " 
Free time and sports 1700 to 1800 " 
Dinner 1800 to 1900 " 
Night time discussion 1930 to 2130
 
Time to go to bed 2200 hours
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.Detailed Programme for On-the-Job Training No. 1/84
 

No. 	 Subjects 


1. Special Instructions for AC Staff 

2. Burma Socialist Programme Party

3. Central Peasant Organization

4. Research works of A.R.I., Yezin 
5. Research works of A.R.D., Pangoon

6. Rice Based Research Works 

7. Other Cereal Crops Research Works 

8. 01 Crops Research Works 
9. Industrial Crops (Especially on
 

Cotton, Jute and Sugarcane) Re­
search works) 


10 Pulses (Peas & Beans) Research Works 

11. Extension Methods 

12. Required methods for Whole Township


High Yield Paddy Production 

13. 	 Required methods for Whole Township


High Yield Paddy Production 

14. Required methods for Whole Township


High 	 Yield Corn Production 
15. Required methods for Whole Township


High Yield Maize Production 

16. Required methods for Whole Township


High Yield Groundnut Production 

17. Required methods for Whole Township


High Yield Sesamum Production 

18. Required methods for Whole Township


High Yield Sunflower Production 

19. Required methods for Whole Township


High 	 Yield Long Staple Cotton 
Production 

20. Required methods for Whole Township

High Yield Butter Bean/Black Gram
Producti on............................. 


21. 	 Instructions of General Manager

(Administration) 


22. 	Instructions of General Manager

(Accounts) 


23. Instructions of General Manager
 
(Planning) 


24. Instructions Qf General Manager
 
(Pror.urement & Distribution)


.25. Instructions of General Manager

(Plantation) 


26. Instructions of Dy. General 
Manager (Land Use) 


Day 


1 

1 

1 

2 
2 

2 

1 
2 

2 

1 

1 


1 


1 

1 

1 


1 

1 


1 

1 

1
I
 

2 


2 


2 


2 


1 


1 


Hours
 

3
 
3
 
3 
6 
6
 
6 
3 
6 

6
 
3
 
3
 

3
 

3 

3 

3 

3: 

3
 

3 

3 

6
 

6
 

6 

6 

3
 

3
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No. Subjects 	 Day Hours
 

27. Establishment of Projects 	 2 6
 
28. Special Projects - Seed 	 1 3
 
29. 	 - Plant Protection 1 3
 
30. 	 - MOPP 1 3
 
31. 	 - Crop Intensifica­

" tion 1 3
 
32. 	 - Industrial Crops 1 3
 
33. 	 - Kinda Multipurpose
 

- Dam 1' 3
 
34. 	 Sedawgyi Multi-U 

purpose Dam 1 3
 
35. Extension Methods of Japan 	 1 3
 
36. Methods of Farming Implements 	 1 3
 
37. Rice Cultivation 	Methods of Japan 1 3
 
38. Paddy Breeding Methods 	 1 3
 
39. Cropping Pattern 	 1 3
 
40. Methods to use Pesticides 	 1 3
 

Total: 50. 300
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__ 

INSERVICE-TRAINING PROGRAN FOR MAIZE, OILSEEDS AND OTHER SELECTED CROPS AnieiW 

ARI, Yezln 

Sr.I 
 -umbero Part c pants"'
I ISr.l -Training,
I.I 1985-86 d 0vbU 1 tDuration II I__- IMarTlcl Iartlci-I Wartici-I 999 oa 118-9-IPartici-t lUarticlI IIpant ITime IajIT.e -Timel pant Mme I._nt ITime lpant Number1. 1 Maize Production and BreedingI III i 30 days I 1 III 60 1I III 60 1 60I 1 1 III 60 1 1 I1 60 1 5 I1 300I2. 1Sunflower Production and Breeding 
 30 days I 1 1 60
I I 1I 1 60 1 1 1 60 1 I 60 I 1I I I I I 

1 60 1 5 300
1 3. 1 Groundnut Production and Breeding I I I I I I I1 30 days 1 2 1 120 1 2 I 120II 2 120 1 2 1204 2 120 1 10 . Sesamum Production and Breeding 

600 
30 days I 1 -60 1I 60 .1 60 1 I

1 60 11i 60 151 300
I
S. Food Legume Production and Breeding II
30 days 1l II I~ II- 60 I1 60 1i 60 II1 II I-I6. Pest 60 1ii 60-31 S.. 300Management 
 15 days 12 0 
 60 I2 ]0
II" 2- 1 0 1 I 110I 1"JI "
l. 
 I I I

7. Cropping System 

- I': I 50 I-I 'i;0I.I 
 115 days 1 2 . 60 i 2" I II 0" "I2 60 1,-2 1 60 2I 60_ ,I-. .I.. I601.101300I . I Fertilizer Management and trails 
 30 days 1 2 1 60 V 2 60 1 2 I 60 I 2 I 60 I 2 I 
60 1 10 I MO0I I I I I F I9. Animal Urawn Implement
utllzation Training 15 days 1 1 30 1 A W 1 1 1 30 . 1 1 30 1 1 30 I 15'. 150.II 
 -30 .1I 30 Il. 3.5 
 50.
I _ _ __ _ _ _ _I ___ II I

_ 

I; -I: I I, - ".. I:;' 
I3II 70 13 -I570 13 I570 I113 I,570 313I > < I 57 I65 2BS
I i A lI F~ V 



Annex 9 

PROJECT AUTHORIZATION AND REQUEST FOR ALLOfMENT OF FUNDS 

Country: Burma 
Project: Agricultural Research and Developmtret
Project No.: 482-0012 

Pursuant to Part I, Chapter 1, Section 103 of the Foreign

Assistance Act of 1961, as amended, I hereby authorize a Grant to the 
Government of the Socialist of the Union of Burma (the "Cooperating
Country") of not to exceed Three Million United States dollars
 
($3,000,00C*, the ".A,thorized Amount") to help ,n financing certain 
foreign exchange costs of goods and services for the project as
 
described in the following paragraph:
 

The project (hereinafter referred to as the "Project") is designed 
to assist the Government of the Socialist Republic of the Union of 
Burma in increasing agricultural productivity in terms of per acre 
yields, especially maize and oilseed crops. This will be accomplished

by strengthening the research capability of the Agricultural Research 
Institute (ARI) to plan, organize, and execute production oriented 
research in maize, oilseeds, and other selected crops at the main 
station at Yezin and four satellite stations located in the four major
agroclimatic zones in Burma. The project shall provide training, 
technical assistance, construction of research facilities, field
 
equipment, laboratory equipment, library books and periodicals, and 
station development.
 

I approve the total level of A.I.D. appropriated funding planned
for this Project of not to exceed Eleven Million Three Hundred Thousand 
United States [ollars ($11,300,000) including further increments during
the period of grant funding up to this total, subject to the 
availability of funding inaccordance with A.I.D. allotment procedures.
 

*$3,000,000 inFY 85, funds permitting
 
$3,000,000 in FY 86
 

"
 $3,000,000 inFY 87 

"
 $2,300,000 in FY 88 


I hereby authorize the initiation of negotiation and execution of 
the Project Agreement by the officer to whom such authority has been 
delegated in accordance with A.I.D. regulations and Delegations of 
Authority. subject to the following essential terms and major conditions 
together with such other terms and conditions as A.I.D. may deem 
appropri ate: 

a. Source and Origin of Goods and Services 

Except for ocean shipping, goods and services financed under the 
Grant shall have their source and origin in the Cooperating Country or 
in the United States, except as A.I.D. may otherwise agree in writing, 
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provided that: 1) training servicescouat;fes as may be undertakenwell as in thirdprovisions of AID 
in the United States, in accordanceHandbook 10, and with thetechnicians 2) the services ofmay also be financed third- country

contractor. from the Grant byOcean shipping financed the United Statesunder the Grant shall be procuredin the United States except as A.I.D. may otherwise agree in writing. 
b. Initial Conditions Precedent to Disbursement
 
Prior 
 to any disbursement,documents or the issuanceunder of anythe Project Agreement, comitment

the Cooperating for any expenditureCountry shall of funds,designate representativesthe Project and to undertakea Project Management Committee. 

c. Covenants 
1. The Cooperating Country shall covendntexisting to provide sufficientand incremental budgetary andaccomplish the objectives of the project. 

staff support to 
2. The Cooperating Country shall covenantof the project, if A.I.D. 

that during the period
million grant contributions totalling $11.3are provided, the Burmese Governent will theequivalent of $6.6 million on goods and services. 

provide 

3. The Cooperating Country shall covenantexpeditiously, to process and clearand to store and distribute Properly,financed under the Grant. 
all goods 

4. The Cooperating Country shall covenanttaxes and to pay any and allduties on AID-financed commodities, and/or to exempt
such commodities from such costs. 
5. The Cooperating 
 Country covenants
representatives to afford A.L0.the opportunityinspect the at all reasonable times toproject and the utilization of goodsfunded under the Grant. 

and services 

6. This project shall be subject to such other covenants asA.I.D. may deem advisable.
 

Assistant Admni strator 
Bureau for Asia 
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ANNEX 10
 

Checklist of Statutory Criteria,
 

PROJECT CHECKLIST*..
 

A. GENERAL CRITERIA FOR PROJECT
 

1. FY 1982 Appropriation Act Sec.
 
523; FAA Sec. 634A; Sec. 6537b)
 

(a)Describe how authorizing and 

appropriations committees of 

Senate and House have been 

or will be notified concern­
ing the project; (b)is assis­
tance within (Operational Year
 
Budget) country or interna­
tional organization allocation
 
reported to Congress (or not
 
more than $1million over that
 
amount)?
 

2. FAA Sec. 611(a)(1). Prior to 

obligation inexcess of $100,000,
 
will there be:
 

(a)engineering, financial or
 
other plans necessary to
 
carry out the assistance and
 
(b)a reasonably firm estimate
 
of the cost to the U.S. of
 
the assistance?
 

3. FAA Sec. 611(a)(2). If further 
legislative actiun is required 
within recipient country, what 
is basis for reasonable expecta­
tion that such action will be 
completed in time to permit
orderly accomplishment of purpose 
of the assistarce?
 

4. FAA Sec. 611(b); FY1982 Appropri-

ation Act Sec. 501. If for water
 
or water-related fand resource
 
construction has project met the
 
standards and criteria as set forth
 
in the Principles and Standards for
 
Planning Water and Related Land
 
Resources, dated October 25, 1973?
 
(See AID Handbook 3 for new guide­
lines.)
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Congressional Notification will 
be made before authorization. 
Assistance is within OYB. 

'No
 

Nolfurther:legislative action.
 
requiied.
 

N/A
 

C44;
 



PROJECT CHECKLIST 


5. FAA Sec_.-611(e). Ifproject is 

capital assistance (e.g., con­
struction), and all this assistance
 
for itwill exceed $1 million, has
 
Mission Director certified and
 
regional Assistant Administrator
 
taken into consideration the
 
country's capability to maintain 
and utilize the project?
 

6. FAA Sec. 209. Isproject suscep. 

tible to execution as part of
 
regional or multilateral project'
If so, why is project not so 
executed? Information and
 
cornclusion whether assistance
 
will encourage regional
 
devel opment programs. 

7. FAA Sec. 601(a). Information and 

conclusions whether project will 

encourage efforts of the country 

to: (a)increase the flow of 

international trade; (b)foster 

private initiative and competition; 
and (c)encourage development and 
use of cooperatives, and credit 
unions, and savings and loan associa-
tions; (d) discourage monopolistic
practices, (e)improve technical
 
efficiency of industry, agriculture
 
and commerce; and (f)strengthen
 
free labor unions.
 

8. rAA Sec. 601 (b). Information 
and conclusions on how project

will encourage U.S. private trade 

and investment abroad an encourage 

private U.S. participation in and 

foreign assistance programs

lnc'uding use of private trade 

and investment abroad and encourage 

private U.S. participation in 

foreign assistance programs

(Including use of private trade 

channels and the services of U.S. 

private enterprise) 

ANNEX 10
 

N/A
 

No:;
 

The project strengthens
 
agriculture research insti­
tutions to improve agriculture
 
productivity. This improved
 
technology will be directed
 
toward small farmers in the
 
maize and oilseeds crop areas
 
and will further competition and
 
initiative in the private
 
sector.
 

The project will facilitate
 
Burmese Government investment in
 
rural development in Burma and may
 
therefore indirectly
 
encourage U.S. private trade
 
investment. It is planned that
 
project procurement will be
 
the U.S. except when or unless
 
suppliers there cannot supply
 
items needed. Technical
 
assistance from U.S. firms will 
be funded under the project. 
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PROJECT CHECKLIST 


9. FAA Sec. 612(b), 636(h); FY 1982 
APPropriation Act Sec. 507. 
Describe steps taken to assure 

that, to the maximum extent 

possible, the country is contri-

buting local currencies to meet 

the cost of contractual and other 

services, and foreign currencies 

owned by the U.S. are utilized in
 
lieu of dollars.
 

10. FAA Sec. 612(d). Does the 

U.S. own excess foreign currency 

of the country and, if so, what 

arrangements have been made
 
for 	its release? 

11. 	 FAA Sec. 601(e). Will the project 
utilize competitive selection 
procedures for the awarding
 
of contracts, except where
 
applicable procurement rules
 
allow otherwise?
 

12. FY1982 Appropriation Act Sec.521. 
Ifassistance is for the produc­
tion of any couimmodity for export, 
is the commodity likely to be in 
surplus on world markets at the 
time the resulting productive
capacity becomes operative, and 
ir such assistance likely to cause
 
substantial injury to U.S.
 
producers of the same, similar
 
or competing conimodity? 

13. FAA 118(c) and (d). Does the 
project comply wvth the environ-
mental procedures set forth in 

AID 	Regulation 16? Does the
 
project or program take into
 
consideration the problem of the 
destruction of tropical forests? 

14. FAA 121 (d). If a Sahel project, 
as a etermination been made 

that the host government has an 
adequate system for accounting
 
for and controlling receipt and
 
expenditure of project funds
 
(dollars or local currency 
generated there from)?
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ANNEX 10
 

The 	Burmese Government is
 
contributing 37 percent of the
 
cost of this project. No
 
procurement isplanned in
 
countries for which the U.S. owns
 
excess currencies.
 

There is no U.S. owned Burmese'
 
'
currency available :for'this
 

project.
 

Yes 

N/A 

A categorical exclusion under
 
section 22 CFR 216.2(c)(2)(XIV)
 
has been requested.
 

N/A',
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PROJECT CHECKLS-

B. FUNDING CRITERIA FOR PROJECT
 

1. Development Assistance Project
 
Criteria
 

a. FAA Sec. 102(b), 111, 113,

281(a). Extent to which 

actf-Tties will (a)effectively 

involve the poor indevelopment, 

by extending access to economy 

at local level, increasing labor-

intensive production and the use 

of appropriate technology,
spreading investment out from 
cities to small towns and rural 
areas, and insuring wide partici-
pation of the poor in the benefits
 
development on a sustained basis, 
using the appropriate U.S. insti­
tutions; (b)hep develop coopera­
tives, especially by technical 
assistance, to assist rural and 
urban poor to help themselves 
toward better lif%, and otherwise 
encourage democratic private and
 
local governmental institutions;
 
(c)support the self-help efforts
 
of developing countries; (d)promote
 
the participation of women in the
 
national economies of developing 
countries and the improvement of 
women's status; and (e) utilize and 
encourage regional cooperation by
developing countries? 

b. FAA Sec. 103, 103A, 104, 105, 
106. Does the project fit the 
criteria for the type of funds 
(fqnctional account) being used?
 

c. FAA Sec. 107. Is emphasis 
on use of approprate technology 
(relatively smaller, cost-saving, 

labor-using technologies that are 

generally most appropriate for 

the small farms, small businesses, 

and small incomes of the poor)?
 

ANNEX 10
 

Project will significantly
 
improve agricultural productivity
 
inmaize and oilseeds crops.
 
Private farmers and laborers,
 
at least half of which are women,
 
will benefit from the project.

Because of fuel constraints, 
animal traction and labor­
intensive production methods will 
be emphasized. 

Yes 

Yes. The project will improve 
cultivation methods utilizing
 
appropriate technology such as
 
locally made, animal drawn
 
planters, cultivators and other
 
farm implements.
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PROJECT CHECKLIST 


d. FAXTec. 110(a). Will the 

recipient country provide at least
 
25% of the costs of the program,
 
project, or activity with respect
 
to which the assistance is to be
 
furnished (or is the letter cost­
sharing requirement being waived
 
for a relatively least developed"
 
country)?
 

e. FAA Sec. 110(b). Will grant 

capital assistance be disbursed
 
for project over more than 3 years?
 
If so, has justification satisfac­
tory to Congress been made, and
 
efforts for other financing, or
 
is the recipient country "rela­
tively least developed"? (11.0.
 
1232.1 defined a capital project
 
as "the construction, expansion,
 
equipping or alteration of a
 
physical facility or facilities
 
financed by AID dollar assistance
 
of not less than $100,000,
 
including related advisory,
 
managerial and training services,
 
and not undertaken as part of
 
a project of a predominantly
 
technical assistance character.
 

f. FAA Sec. 122(b). Does the 

activity give reasonable promise
 
of contributing to che development
 
of economic resources, or to the
 
increase of productive capacities
 
and self-sustaining economic
 
growth?
 

g. FAA Sec. 28',(b). Describe 

extent to which program recognizes 

the particular needs, desires, 

and capacities of the people of 

the country.; utilizes the country's 

intellectual resources to 

encourage institutional 

development; and supports civil 

education and training in education 

and training in skills required 
for effective participation in
 
governmental processes essential
 
to sel f-government.
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ANNEX 10
 

Yes
 

N/A
 

Yes,
 

The project supports Burmese
 
Government's program to increase
 
edible oil quantity and quality
 
nationwide. The program was
 
conceived by the Burmese to
 
meet a critical national
 
food requirement. It is focused
 
on and will encourage
 
institutional development.
 



ANNEX 10
 

C. STANDARD iTEM CHECKLIST (PROCUREMENT)
 

1. FAA Sec. 602. Are there Yes
 
arrangements to pemn't U.S. small
 
business to participate equitably in
 
the furnishing of commodities and
 
services financed? 

2. FAA 3Zec. 604(a). Will all Yes 
procL'rement be from the U. S. except
 
as othewise determined by the
 
President or under delegation from
 
him?
 

3. FAA Sec. 604(d). Ifthe cooperating The cooperating country.
 
.
country discriminates against marine does not discriminate,- :


insurance companies authorized to
 
do business in the U.S., will
 
commodities be insured inthe United
 
States against marine risk with such
 
a company?
 

4. FAA Sec. 604 (e)i ISDCA of
 
1980 Sec. 705 (a). Ifoifshore N/A
 
procurement of agricultural
 
commodity or product is to be
 
financed, is there provision against
 
such procurement when the domestic
 
price of such commodity is less than
 
parity? (Exception where
 
commodity financed could not
 
reasonably be procured inU.S.)
 

5. FAA Sec. 604(g). Will construction
 
or engineering services be procured N/A
 
from firms of countries otherwise
 
eligible under Code 941, but which
 
have attained a competitive
 
capability in international markets
 
in one or these areas?


1 

6. FAA Sec 603. Isthe shipping
 
exlued from compliance with No
 
requirement in section 901(b) of the
 
Merchant Marine Act of 1936, as
 
amended, that at least 50 per centum
 
of the gross tonnage of commodities
 
(computed separately for dry bulk
 
carriers, dry cargo liners, and
 
tankers) financed shall be
 
transported on privately owned U.S.
 
flag commercial vessels to the
 
extent that such vessels are
 
available at fair and reasonable
 
rates?
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7. FAA Se& 621. Iftechnical
assistance is financed, will such
 

assistance be furnished by private
 
enterprise on a cortract basis to
 
the fullest extent practicable? If
 
the facilities of other Federal
 
agencies will be utilized, are they
 
particularly suitable, not
 
competi ti ve with pri vate enterpri se,
 
and made available without undue
 
interference with domestic programs?
 

8. International Air Transport. Fair 

Competitive Practices Act, 1974. If
 
air transportation of persons or
 
property is financed on grant basis,
 
will U.S. carriers be used to the
 
extent such service is available?
 

9. FY 1982 Appropriation Act Sec. 504. 

If the U.S. Government is a party to
 
a contract for procurement, does the
 
contract contain a provision
 
authorizing termination of such
 
contract for the convenience of the
 
United States?
 

B. ConstrucLion 

1. FAA Sec. 601(d). Ifcapital (e.g., 

construction) project, will U.S.
 
engineering and professional
 
services be used?
 

2. FAA Sec. 611(c). Ifcontracts for 

construction are to be financed,
 
will they be let on a competitive
 
basis to maximum extent practicable?
 

3. FAA Sec. 620(k). Iffor 

construction of productive
 
enterprise, will aggregate value of
 
assistance to be furnished by the
 
U.S. not exceed $100 million (except 
for productive enterprises in Egypt 
that were described in the CP)? 

C. Other Restrictions 

1. FAA Sec. 122(b). Ifdevelopment 
loan, is interest rate at least 2% 
per annum during grace period and at
 
least 3% per annum thereafter?
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ANNEX-10
 

Yes
 

Yes
 

Itwill
 

N/A
 

N/A
 

N/A
 

N/A'
 



ANNEX 10
 

2. FAA SeE-3O1(d). If fund is 
established solely by U.S. 
contributions and admi ni sted by an 
international organization, does 
Comptroller General have audit 
rights? 

'N/A 

3. FAA Sec. 620(h). Do arrangements 
exist to insure that United States 
foreign aid is not used ina manner 
which, contrary to the best 
interests of the United States, 
promotes or assists the foreign aid 
projects or activities of the 
Communist-lloc countries? 

Yes, 

4. Will arrangements preclude use of 
financing: 

a. FAA Sec. 104(f); FY 1982 
Appropriation Act Se. 525: (1) To 
pay for performance of abortions as 
a methed of family planning or to 
motivate or coerce persons to 
practice abortions; (2) to pay for 
performance of involuntary 
sterilization as method of family 
planning, or to coerce or provide 
financial incentive to any person to 
undergo sterilization; (3) to pay 
for any biomedical research which 
relates, in whole or part, to 
methods or the performance of 
abortions or involuntary 
sterilizations as a means of family 
planning; (4)to lobby for abortion? 

Yes 

Yes" 

Yes 

Yes, 

b. FAJSec. 620(g). To compensate 
owners for expropriated nationalized 
property? 

Yes 

c. FAA Sec. 660. To provide
training or advice or provide any 
financiel support for police.
prisons, or other law enforcmnent 
forces, except for narcotics 
programs? 

Yes 

d. FAA Sec. 662. For CIA Yes 
activities? 

e. FAA Sec. 636(i). For purchase, 
sale, long-term lease, exchange or 
guaranty of the sale of motor 
vehicles manufactured outside U.S., 
unless a waiver is obtained? 

Yes. 
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f. 	 FY 1982 Appropriation Act, Sec. 503 Yes-
To pay pensions, annuities,
 
retirement pay, or adjusted service
 
compensation for military personnel? 

g. FY 1982 Appropriation Art, Sec. 505 Yes 
To pay U.N. assessments, 
arrearages or dues? 

h. 	FY 1982 Appropriation Act, Sec. 506 Yes
 
To carry out provisions of FAA
 
section 209(d) (Transfer of FAA
 
funds to multilateral organizations
 
for lending)?
 

I. 	FY 1982 Appropriation Act, Sec. 510 Yes',
 
To finance the export of
 
nuclear equipment, fuel, or
 
technology or to train foreign
 
natiodals in nuclear fields?
 

J. 	 FY 1982 Appropriation Act, Sec. 511 No 
Will assistance be provided 
for the purpose of aiding the 
efforts of the government of such 
country tc repress the legitimate
rights V the population of such 
country contrary to the Universal 
Declaration of Human Rights? 

k. 	 FY 1982 Appropriation Act, Sec. 515 No 
To be used for publicity or 
propaganda purposes within U.S. not
 
authorized by Congress?
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