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of small farmers in the Mugamba zone of Burundi (see below). CVI ..is.' 

'conceptually composed of four components 

(a)' Research by ISABU (Institut dec Sciences Agricoli-es:'d:6!Budndi', 

.the Belgian assisted agricultural research institution of Burundi :(which-has' 

a food crops 	center at Kisozi) to produce high quality foundation seeds;
 

(b) Multiplication by the seed farm (the BFC project) .:'#o reproduce,
 

seeds furnished by ISABU.for distribution;
 

(c) Extension. and dissemination of the seeds through a FED
 

(European Development Fund) financed project which has previously been providing,
 

technical services to improve tea production by the farmers of the .Mugamiba
 

area;
 

(d) Marketing to be facilitated by the establishment ofa Aflouri
 

mill at Muramvya to meet a portion of the country's flour requirements- and',,,,.
 

-to provide a 	source of demand for sale by the farmers of their surp,lu what and 

maize.
 

The target zone of the BFC/CVHA project is the highland-reg'ion.,,._ 

of Burundi known as the Mugamba. This is a high altitude heavy r ainfall region, 

Owhere a large and growing population is obliged to farm.steep slopes': 'in order 'to 
O 

feedcitself. 	Some relevant statistics are
 

Altitude 1900 to 2600 m average 2000-2200m
 

2
1500km
which 28% is 	 cultivated).Area(of 

Rainfall annual average 1480mm., 

Temperature annual average 20.1 0 C/68 -

Population Total 270,880 (197-) 

Persom per km2 (average) 181 

Persons per family .(average) 4.8 

Population growth rate 2.65%/year 

Average farm size O.5.ha: 

If
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It must be noted that farmers are familiar with the use of manure
 

(although there is apparently room for improvement in thdr methods to reduce
 

nutrient loss) and seed, whereas mineral fertilizers and agricultural chemicals
 

are practically unknown. Consequently, improved seed and cultural practices are
 

the first steps in an education and improved inputs program. The CVHA strategy is to
 

produce seeds and cultural practices and the Basic Food Crops project therefore provides
 

an essential input for both this extension program and for the farmers of the region.
 

C. Findings and Results of Previous Evaluations
 

Two field assessments of the project have been carried out, both by
 

REDSO/ESA. The first was an evaluation performed over a week's time in
 

February/March 1982 by a three person team while the second, termed an
 

"implementation review" was conducted in May,1983 at AID/Burundi's request,
 

by two of the three officeis who had participated in the first visit.
 

The 1982 rEDSO team essentially reviewed the status of project
 

implementation and its impact on the accomplishment of project acitivities
 

and program objectives. It noted actual or potential cost overruns and estimated
 

that an additional $280,000 and $211,000 would be required from AID and the GRB,
 

respectively, to complete the project within its original time frame. It noted
 

good collaborative arrangements had been established with ISABU and that
 

Burundi's financial contribution to the project had been greater than projected
 

in the Grant Agreement.
 

It made a number of recommendations regarding the management and
 

operation of the farm. I particularly stressed the preparation of an annual
 

farm plan, the importance of adhering to timely planting and harvesting dates,
 

and the need to conduct annual phosphate and acidity tests on the farm's fields.
 

The team also suggested cooperative action wi,-h the GRB Department of Agronomy
 

to initiate trials of the farm's seeds on farmer fields, the preparation of a set of
 

reccmmendations to farmers on seed crcp cultural techniques, and that a closer
 

It was further
professional relationship be established with ISABU. 


17~
 



recommended, as a means of assessing the value of the project to its intended 

beneficiaries, that field studies be carried out, utilizing University of Burundi 

staff and students, to determine the extent of the project's "spread effect". 

The Burundi project director concurred with the findings and
 

conclusions of the evaluation team whose work he found to be "methodical
 

and objective".
 

The 1983 implementation review assessed the status of action on the
 

previous team's recommendations and then proceeded to comment on future project
 

activities. In regard to the former, the reviewers found that action had been
 

initiated or was in progress on eight of the twelve recommendations.
 

The most important of these concerned the need for additional
 

funding, increased emphasis on participant training, spare parts procurement,
 

inspection of construction, the recruitment of an administrative officer and
 

training of maintenance staff.
 

Lack of progress was noted on recommendations regarding the
 

establishment of an annual farm plan, the testing of Kajondi seeds on farmers
 

fields, the preparation of recommendations on food seed cultural techniques
 

for use by farmers and field studies to measure the project's impact on its
 

intended beneficiaries.
 

Looking to the future, the reviewerE stressed (a) the importance
 

of a jointly prepared farm plan agreed to with ISABU and CVHA, (b) the
 

re-ordering of crop priorities to stress soil improvement crops (buckwheat and
 

lupine) and a seed production program emphasizing wheat and maize (c) efforts
 

to establish targets for the farm's seed outputs through coordination with
 

CVHA and SSS on their seed dissemination requirements, (d) production of forage
 

crops for the farm's herd (e) greater attention and effort to "planning,
 

monitoring and executing timely planting and harvesting operations", (f) the
 



:
setting up of a "sound accounting system for analyzing and planning future


management decisions" through a contract with a local accounting firm.
 

The team recommended that the next evaluation take place in mid49.84'
 

at which time it anticipated that the farm's seeds would have been testedlon
 

farmer fields and farmer reaction ascertained.
 

The Burundi project director agreed with a number of points in the revieW;.
 

such as the need to improve the farm's management and planting/harvesting
 

schedules. But he also argued for the inclusion of potatoes and peas in the
 

farm's production of seed, given local demand. In fact, potatoes are being
 

included in the farm's program, peas to a lesser extent for lack of improved,,
 

varieties from ISABU.
 

Atthe present time, a number of recommendations made as a result of
 

one or both of the above reviews are still pending. Among the most important of
 

these, in the opinion of the evaluation team, are : (a) preparation of an
 

annual farm pJlan which is related to the research/foundation seed outputs
 

of ISABU and to the dissemination/technical assistance activities of CVHA and SSS,
 

(b) the need for improved management of the farm including planting and
 

harvesting operations, and the'utilization and maintenance of equipment and
 

buildings, (c) establishment of a coherent set of farm records and their
 

maintenance through establishing a farm record keeping and accounting system,
 

(d) studies to establish base line data on the status of intended farmer
 

beneficiaries and on changes made possible by the farm's activities.
 

In sum, the impression one gets concerning the results of the reviews
 

performed on the project to date is that they have been mixed. A number of
 

findings and recommendations have been acted upon, such as the need for
 

additional funding and increased emphasis on participant training, with positive
 

results. However, progress on others has not taken place and are continuing to
 

http:mid49.84
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,	create problems for.the project. Of particular importance is the absence
 

of.progress in the .four problem areas noted in the preceding paragraph.,*...
 

These and other issues will be discussed in the present evaluation report,.
 

Base line studies have however been carried out in the Mugamba in 1983 by
 

SOMEBU with FED financing.
 



IIIi: PROJECT EVALUATION 

A. "Engineering/Construction/Equipment Experience
 

1. Assumptions 

The engineering analysis developed in the project paper indicated
 

an undeveloped farm upon which any area away from rock outcrops and a marsh
 

would be suitable for siting project buildings. Building requirements were
 

projected to be a housing area for operating staff which would include eight 

three-bedroom houses and four dormitory units of four-bedrooms each; and a
 

farm operations area which would include offices, a machinery workshop, a
 

seed processing structure, and storage for fertilizer and for processed seed
 

Electrical and water supply systems would also be constructed.
 

Existing architectural and engineering drawings developed for
 

anocher GRB project would be used for the housing units and for the storage
 

buildings. The Ministry of Public Works would contract with a private A/E
 

firm to design and supervise construction of the offices, dormitory, workshop,
 

the water supply system, and the seed processing building. A short term
 

consultant would be contracted to assist the A/E firm in the design of the
 

seed processing.facility, and a construction advisor would be employed by AID
 

under a PSC for a period of four months to assist the GRB in organizing final
 

plans and beginning construction.
 

It was projected that the GRB would contract for the services of
 

the A/E firm and that the invitation to bid on performing construction would
 

It was anticipated that
be published both in the United States and in Burundi. 


a contract would be let by the GRB for all works within five months
 

following signature of the project agreement, with construction to be completed
 

twelve months following award of that construction contract. Cost of all works
 

was estimated at U.S. $883,600 of AID funding plus a GRB contribution of
 

U.S. $74,000 for consulting services in design and supervision. The building area
 



requirements were determined by the farm operations team and the GRB Ministry
 

of Agriculture and Livestock. Cost estimates were derived from actual 1979 data
 

on hand in the Ministry of Public Works and projected at an annual inflation
 

rate of 20 percent plus 15 percent for contingency. 16 percent of the original,
 

$5.5 million proposed AID input was scheduled for construction.
 

proposed the purchasaof project vehicles,-.
The project paper also 


from Code 935 source/origin suppliers and proprietary procurement of farm
 

All light repair and servicing of veh±cl!u
equipment from the United States. 


and farm equipment was scheduled to be performed in the project workshop with AID
 

covering costs of maintenance during the life of project (six years). Second
 

echelon heavier repair of vehicles and tractors would be performed by designated
 

dealers in Bujumbura. Project personnel were to receive training in heavy
 

equipment maintenance.
 

2. Actual Experience
 

Soon after the project agreement was negotiated, it became apparent
 

that the GRB preferred to have new architectural plans drawn for the houses and
 

was under financial constraints, which limited the scope of work that it was
 

willing to assign to a private architectural firm. Consequently, the design
 

of the housing was entrusted in January 1981 to a Swiss architect, Mr. Jean
 

Lietchti, who had been seconded by his government to the Ministry of Public
 

Wccks. In the same month, the Ministry of Public Works awarded a contract to
 

the firm of Kananura Melvin (KM) to perform architectural and engineering
 

design of the group of farm buildings, with the exception of the sead
 

made no provision for servicesprocessing and storage facility. The Rinistry 

This design firm is one of a group of firmsof this firm during construction. 

organized in several countries in this region under the aegis of a national of
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utilizing as much of the five percent retention monies as may be required. 

Operating staff commentsreceived during the site visit on this 

evaluation indicate concern for these additional works: 

- drainage/erosion control, principally around houses; 

- sealing exterior wall surfaces against absorptiou of rain. 

There may be some deterioration of lower bric% courses from 

this; 

- external, covered storage and cooking areas for occupants of
 

type A and B houses who may be expected to use traditional
 

open wood fires. The nooks near the doorways of the dormitory
 

rooms would seem to be satisfactory for such use by their
 

occupants; and
 

- landscaping.
 

These items are of a nature such that they would be eligible for
 

AID funding. However, a clear plan and cost should be established in each instance
 
3 

and the work should be subject t6 specific authorization. It has been
 

indicated that some six tons of cement ($12,000) has been used by farm forces
 

to build retainig walls and paved patios around the principal houses. One of
 

these houses is remarkly and commendably landscaped.
 

An engineer from TRIAD should be in the area on consultation at least.:
 

oced, "within the next three months and may be requested to address any of the
 

iaboye questions.
 

4. Conclusions
 

Lessons to be learned by Mission and REDSO regarding future work
 

in Burundi:
 

1. Do not rely on GRB/MPW to perform with its own staff nor to
 

,pay, for.design and IFB documents. This is a very critical input to success of 

the project and it is a false economy to accept it as a GRB input. 



2. The regulation which now allows AID Geogrphic C'ode 935
 

contractors established in country for more than three years to be eligible" 

should have been reviAsed in this manner years ago. The move by',the G7' to now 

permit Kenya firms to bid should be encouraged, If the project :iS too small,' 

to attract 'U.S. firms, seek a waiver of publication in the PP., 

3. Equ!tment procurement by a procurement agent ifn.the U.S.'; . 

should be more carefully checked by the Mission before approval. f'r:.purchase 

and shipment. 

4. IFB documents should includc, detailed specifications and­

designs should include details, especially electriLcal, water and plumbing, with
 

a design engineer available to the project on call as and when required during
 

construction.
 

5. Construction supervision should be made available and.
 

thorough. Recent moves by the Mission to employ an engineering inspector on-its
 

own staff should be carried to conclusion promptly.
 

6. Design for electrical supply should considerk alanced
 

loading; load factors, operation and maintenance costs, demand *±th. and
 

without expatriates, plus any and all feasible alternatives to diesel-generators
 

7. While hardly a new factor, it is worth reminding 'to check
 

storm drainage, erosion, ind related levelling costs when a site is being,
 

(considcred.
 

8. Prepare a thorough architectural brief to serveas 

guidance to the architectural designer.
 

61 
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B.. Akriculttral Dimensions of the Project
 
1. Constraints or problems encountered during implementation
 

Physical plant and infrastructure construction at the Kajondi seed
 

multiplication'farm was perhaps the first major constraint faced in
 

project implementation. Construction of buildings fell up to 30 months behind
 

schedule and the delay in construction of staff housing and working facilities
 

postponed by over two years the arrival and daily on-farm supervision of both
 

the AID project manager and the GRB counterpart farm director. Major farm
 

development was restrained by lack of daily on-site.attention by project
 

management. The seed multiplication results have been set back at least two
 

cropping seasons and more than half of the farm's 300 useable hectares is yet to
 

be developed.
 

Weaknesses in farm planning, fiscal .controls, and operational procedures
 

for the Kajondi seed farm further contributed to untimely planting dates, poor
 

field operations, problems of 'farm labor management, excessive operational costs,
 

and a lack of the high quality controls needed for producing "certified" extension seed.
 

Delays in technical decisions and commodity purchases have affected
 

the niher of hectares developed to date, soil quality, and the cost per unit of
 

land,to bring these' fields into full production.
 

Early machinery, equipment and commodity purchases were seriously
 

delayed deto a number of ;factors. This was later partially remedied with
 

the.recruitment 'of a logistics and 'administrative assistant.
 

The''questionable'quality of the long term technical assistance
 

provided by a consulting firm 'under' contract to AID, plus host country
 

dounterpart changes have contributed substantially to the present project
 

-.time *is somewhat"
status. The lack of a senior U.S., advisor at this 


o'fset by the appointment of a promising murund' Farm Director:
 



Cooperation and collaboration with the other components
 

of thp:.High Altitude Food Crops program has not been at the required or expected
 

levels. On the extension side, the inability of the CVHA/FED program to
 

forecast its seed needs (due to delays in the initiation of the project) has
 

left the farm in an uncertain position in terms of 1984 production goals.
 

Alternative markets for the 1983 "improved" corn seed seems to have been for
 

human consumption not for small farmer plantings in the CVHA extension zone
 

or to geographic areas outside the project zone (such as 1,500 kg sold in
 

Bururi for seed).
 

On the research, genetic side, transfer of food crops research
 

results to CVHA by ISABU and their leadership in development of new or improved
 

varieties for the seed farm, as well as their role of major suppler of all
 

foundation material for multiplication, have been less than expected. The need
 

for a proper maize variety for tha CVHA areas has not yet been met. Dependence
 

on ISABU fouwidation seed and new variety research is seen as a long term 

problem and one that cannot-be as easily addressed as those that fall within 

the boundaries of the farm. 

In addition, there are major needs to achieve improved
 

communication and coordination as the CVHA program gets underway. This specific 

area is one that requires the constant and careful attention of AID/Burundi 

and the other donors. For AID/Burundi it involves leading and 

guiding any technical assistance team that is finally put in place at the seed 

farm. Although progress has been made during late 1983 and early 1984 in strengthening
 

tiez with the other organizations but much is yet to be accomplished.
 

2. 	Progress achieved to date
 

In a review of progress to date, some of the project outputs and
 

goals listed in the project paper and projected for 1984 are used as a reference
 

guide.
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a. "Physical facilities developedfor a 300 hectare
 

seed farm at Kajondi".
 

(1) Staff housing, offices, mechanical and equipment repair
 

shops, storage areas, roads, water, communication and electrical systems are
 

constructed and in operation at this writing (see Section Ill-A). Yet to
 

be constructed and equipped is the vital seed processing and storage facility.
 

Since this is to be a quality seed produ,-tion operation the completion of this
 

sub-activity of the project is of thce utmost importance.
 

(2) Farm machinery, equipment and vehicles have been
 

purchased and are in use. Various tractors, seed processing equipment, spare
 

parts, specialized farm machinery and supplies have bean ordered and still await
 

delivery. Harvesting and shelling equipment will be purchased in 1984.
 

b. "Seed farm operated by trained GRB personnel". 

(1) The project has provided the following technical 

:assistance to help develop and train GRB personnel assigned on a permanent 

basis to Kajondi farm. 

- Senicr advisor. This position was vacated in December 

1983 and is open at present. 

- Equipment/Farm Operations advisor. Two long term 

advisors have served so far. This position will be 

open in June of 1984. Although not contemplated in the 

project paper to run the life of the project, we 

strongly recommend that this advisor be continued I 

for at least two more years.
 

- Short t-rm advisors have been provided in 

Aluminum toxicity Soil erosion
 

Seed processing Civil engineering 

Seed multiplicatior
 

0 
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The 	calibre of technical assistance has been mixed. Some of
 

the short term advisors have performed effectively and provided competent,
 

useful services. The more difficult tasks of the long term advisors have not
 

been performed nearly as well, for want of capability, temperament or both.
 

Of importance has been a lack of on the job training by tle long term advisors
 

for their Burundi counterparts.
 

(2) 	Summary of GRB personnel trained to run the Kajondi farm
 

In terms of formal training one Burundi candidate will finish
 

his B.S. training at Mississippi State University in seed
 

processing in 1985. He has been an honors student and his input
 

at Kajondi is needed as soon as possible.
 

The Director of the CVRA project has made two trips to the U.S.
 

to study seed processing and technology transfer methods.
 

He also visited the CIMMYT Mexico operations. These experiences
 

were felt to be very positive and his leadership in the CVHA
 

is a key element to project success.
 

The participant trained at IITA in Root Crops is no longer in the
 

project. Two USDA short courses will be attended by Kajondi
 

administrators this year.
 

On the job training needs to be greatly emphasized during the 

remainder of the project and training plans established. 

The team recommends the use of CI1UviYT, CIP, CIAT, and other 

centers to train GRB agronomists that are in charge of corn, 

wheat, potatoes, beans and pea seed production at Kajondi.
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Additional long term training should be
 

financed to meet the farm's factor
 

requirements for trained personnel.
 

c. "Sufficient quantities of seed produced for extension activities
 

in the CVHA area and these sales to cover seed farm operational cash costs".
 

d. "The GRB will be able to continue the effort in seed
 

multiplication after the AID PACD".
 

Both of these questions are discussed at length in the
 

financial and economic section of this evaluation. At this point it should be
 

noted that seed production at the Kajondi farm lags far behind the original
 

estimates. Present seed sales are far less than anticipated, due both to
 

production problems at Kajondi and the slow start-up of the CVHA extension
 

project.
 

Summary 

Kajondi Seed multiplication farm and the USAID/Burundi's.Baeic Food Crops
 

Projeact are making positive but very modest impacts in the High Altitude
 

Food Crop Program. The farm is established and unprocessed grain has been
 

produced ana has been distributed in small quantities for seed to farmers.
 

The GRB has to date contributed in excess of it's original counterpart commitment.
 

Host country staff has had some on-site training and one Burundi staff member
 

is in specialized training in U.S. Affiliated agencies in the CVHA network
 

are aware of the progress and are using the services of the farm. The University
 

of Burundi has expressed interest in using the farm facilities in 1984 for
 

learning experiences. International and regional agricultural research
 

agencies have started limited trials at Kajondi. The project has experienced
 

major difficulties in implementation. As a result, project output totals have
 

slipped far behind original estimates and only limited progress has been
 

achieved toward project goals.
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3. 	Conclusions as to current status, appropriateness of technologies
 
being used and future prospects
 

a. 	Infrastructure
 

Staff housing, offices, warehouses, machinery repair
 

and maintenance shops hve been constructed, though much later than planned,
 

and are in operation. Water, electric, road and communication systems were
 

developed, are in place and serving the present farm needs.
 

The 	major construction item contemplated for 1984, is the seed
 

processing and storage unit. Most of the needed equipment for this activity
 

is at the farm or in the process or arriving. Considerable adaptation will
 

be required on grain conveyors and transfer machinery, this is normal and to
 

be expected. Specialized short term technical assistance will be required to
 

install, adjust and make this system function as well as train CRB staff in its 

operation.
 

Depending on seed production levels, crop types and marketing 

opportunities for 1984 some thought should be given to what storage and treatment 

processes will be carried on this season. A "quality seed" multiplication 

process, as in the case of this project, must assure its clients that the product
 

is clean, disease and insect free, of high genetic potential for increased
 

yields, sold at a stated germination rate and treated for maximum pre and post
 

planting protection. This must include adequate storage and packaging procedures
 

at Kajondi, based upon seasonal sales, cropping cycles and potential seed clients.
 

It is evident that this system is not in place or very well thought out for
 

1984 needs. Before more large quantities of seeds are produced or
 

sold this phase of the seed production and treatment process will need short
 

term technical assistance and specific storage and processing plans will have to
 

be developed and put into action.
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The Wilson report of June 1982 (see bibliography) contains many
 

suggestions on these processes. Seed sold to CVHA/FED In 1983 was of poor
 

quality, which could hamper extension and marketing efforts.
 

Further decisions need to be made now on infrastructure de;elopment far
 

seed potato storage. The GRB/CIP PRAPAC proposal made to AID/Burundi in 1983
 

contains a section on investigation of potato storage. (See further discussions
 

on potato research below).
 

Land development : the physical transition from pastures to crop land,
 

the chemical treatment to bring the pH and aluminium toxicity levels within
 

acceptable cropping limits, and the addition of organic material is only about
 

half completed at this stage of project implementation. Only about 65 ha
 

are fully developed and about 150 hectares still remain in old pasture.
 

Although the project design was overly optimistic in terms of land development
 

goals and the late constructi.on of staff facilities set back the on-farm
 

management supervision inputs, the poor quality of resident technical advisors has
 

also been a factor in slowing land development.
 

b. Basic Food Crops Seed Production
 

The Basic Food Crops Project was to first concentrate on production
 

of wheat and maize seed then move into peas, beans and potatoes. The present
 

situation as related to the evaluation team by GRB personnel in charge of the
 

CVHA project and the Kajondi farm is as follows (See Annex E for further
 

discusion of crops with particular reference to economic and financial
 

considerations)
 

(1) Wheat seed : The local Romany variety is well accepted by the
 

farmers, gives a 20-40 percent increase over the more common wheats grown in
 

the CVHA zones and there now exists a growing market for Kajondi seed approaching
 

the yearly amounts as expressed in the project paper. Although Romany is not
 

http:constructi.on


II1 
 - 17 

of the highest quality, it was reported that 102 tons of wheat from the
 

CVHA area was purchased by the new flour mill in 1982 and 66 tons in 1983(less
 

than 1% of total grain consumption by the mill).
 

(2) Maize: two superior producing varieties are grown at the farm
 

at this time; Igarama 4, a short season (6 month) medium altitude corn and 

Kitale, a long season (seven month) high altitude adapted maize. At present
 

ISABU does not have available the proper genetic maize materials for the
 

CVHA area. Farmers needs a short season improved yield variety so they can take
 

advantage of two growing seasons each year. Dr. Bob Zeigler of ISABU
 

is working on this problem,.but high yield and long season are almost synonymous
 

in corn.
 

Other geographic areas may offer markets for Igarama 4 and
 

CVHA farmers who can afford and are willing to devote part of their land for
 

seven months to maize are purchasing limited quantities of Kitale now.
 

(3) Beans: several varieties of bush type beans were grown at the
 

farm in 1982-83 with poor results. At present there is no demand in the CVHA
 

area for these bean seeds. If production problems can be overcome at the seed
 

farm, and a high producing pole bean identified, new marketing channels inside 

or outside the CVHA area will have to be developed for bean seed produced in
 

1984 or 1985.
 

(4) Peas : This is the first year peas have been grown at the farm
 

An IDRC funded ISABU researcher is investigating varieties and technology
 

recommendations. Market prospects are reported excellent over the long term.
 

(5) Sweet Potatoes: production problems, lack of adapted varieties
 

as well as transport constraints have caused this crop to be eliminated, for the 

time being. 

2.r7x
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(6) Irish Potatoes: this crop holds great potential for the CVHA
 

area as well as for the seed farm. A Belgian-financed CIP researcher
 

is conducting research trials on disease problems associated with
 

If acceptable production levels of disease-free
bacterial wilt and late blight. 


seed potatoes can be maintasned and storage questions dealt with, this crop could
 

be the most important in the near future. Much emphasis has been placed by the
 

farm management staff on the potential sales revenues from this product. AID
 

financing from the project, the team feels, should be allocated to the Burundi
 

portion of the CIP/GRB potato research proposal(approximately $340,000 for in
 

country investigations over five years) for (1) potato research in identification
 

of disease resistant varieties and (2) storage systems.
 

(7) Barley or other small grains that can be 	used in beerproduction
 

may become an important cash crop in the CVHA.
 

(8) 	Certain GRB pressure is being brought on the BFC project to
 

We do not
continue vegetable production on the farm to generate 	a cash flow. 


believe this was the intent of the AID project. The farm may wish to rent
 

this "bottom" land to a private farmer. The use of GRB labor and AID inputs
 

to sell products of unknown production costs should be 	discontinued.
 

c. Technologies used
 

The project calls for several kinds and levels of advanced
 

multiplication component of the CVHA
technologies to be applied."in the AID seed 


status is included for evaluation
project. A brief review of these and thei 


purposes :
 

(1) Identification and multiplication of superior genetic plant
 

materials 	: ISABU is charged with the responsibility to select and provide
 

At this point only two crops, wheat
improved foundation stock for the seed farm. 


and Irish potatoes, are at acceptable production and yield levels for widespread
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dissemination. Both of these staples require continued selection for higher
 

producing, better adapated, disease resistant, varieties. Also needed is further
 

ISABU development of low input small farmer cultivation technologies..
 

The other CVHA project food crops such as maize, beans, and
 

peas ruiy take several years yet to select or to develop lines that will perform
 

at expected yield levels and have farmer approval in the high altitude production
 

area. ISABU is working in Burundi on these crops.
 

(2) Mechanized farming and seed processing techniques : a basic
 

premise of the project design was that intensive use of farm mechanization and
 

modern technology could produce seeds at a price the farmers would purchase and
 

at seed farm subsidization cost levels the GRB could afford. Unfortunately,
 

mechanization levels are extremely low and practices that are carried on are.
 

done so incorrectly or so poorly as to be ineffective in lowering costs.
 

Although a wide array of implements are available at Kijondi, the practical
 

knowledge and experience levels of the U.S. funded advisors, have not been
 

able to put these into operation. Field preparation, planting-methods, fertilizer
 

application, weed cultivation and pest management practices are all areas
 

in which the contract farm manager and mechanic specialist have failed to meet
 

project goals. Mechanization has not yet taken place in harvesting or seed
 

processing due to improper equipment purchases (plot harvesters) or lack of
 

installation and use of machinery on hand.
 

(3) Soils transformation and development: mechanical inputs as
 

well as heavy use of chemical fertilizers and soil conditioners were used to
 

balance pH levels and lower aluminium toxicity rates. In large part this
 

!effort has been successful on land worked to date. Follow-up toxicity
 

studies and continued soil testing as suggested by short term experts is not-taking
 

place .this'year.:iHard data on costs, documentation on methodblogies used.and"
 

:3c
 



recent results of new fields were difficult to obtain. The team was impressed.
 

with the reports of short term technicians and hopes management will put into
 

effect their recommendations especially those on acidity, aluminium toxicity,
 

soils development and seed production.
 

A major unresolved technical issue in soils management is the cost
 

and use of animal manure produced on the farm. The best solution seems to be the
 

one presen-ced by Dr. N. Ahmed, a short term consultant, to use the cattle in
 

rotation with seed crops since land must, or should be, fallowed and the pastures
 

could provide a useful purpose in any overall farm rotation plan. This would
 

reduce che need to cut and carry forage to the cattle and lower the costly
 

resources devoted to this activity.
 

d. 	Modern Farm Management Techniques
 

Through at least the end of 1983, a number of critical management
 

and administrative procedures, many outlined in the project paper ana Project
 

Future advisors of the Basic Food Crops project
Agreement, have been left undone. 


should sharpen the seed farm management and administrative systems to include
 

basic data generation, analytical capabilities, and control mechanisms in at least
 

these normal project operation areas 

CVHA annual work plans covering formal linkages and networking1. 


activities.
 

2. 	Cost and resource accounting system to provide reliable
 

data on costs of operations, which is an essential input to
 

-3.	,,:Five year farm development plan, including detailed budget
 

estimates for land and farm development and all seed production
 

activities.
 

4. 	Yearly plan of work approved by the GRB and AID.
 

5. 	Production activities to be geared to FED/CVHA estimated
 

seed needs and other marketing opportunities.
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-The wheat drills are being used in a manual mode; that is,
 

three men lift the drill head out of the ground at each turn
 

row. No depth control can be achieved since the new hydraulic
 

rams were never installed on the seeders. No mechanical-.l
 

depth adjustments were made on individual disk opener/planters,'
 

thus the sets that follow the tractor drive wheels do not drop
 

down deep enough to open the furrow or cover the seed or
 

fertilizer. No simple screen or wire mesh is used to screen
 

out lumps of fertilizer as the drill is filled; thus later,
 

during planting, the machine must be stopped every few
 

hundred yards, field stripped, and the planter disks cleaned.
 

'
 This task is made even harder since there is no hydraulic ,
 

system to raise the planter head. A twelve foot hydraulic.
 

hose could remedy the situation and a few dollars worth of...
 

screen could save a lot of down time. A chain or log trailed,
 

behind the drill would have helped cover the seed left on top.,
 

of the ground. 

-- Cannibalization rates seem excessive for such new equipment 

-- No tractor drivers have been trained since the start of the 

project; the three that were hired are all they have, so tractoi
 

work is only done from 7 to 3 or overtime paid.
 

Drivers are often reluctant to work overtime and GRB policy
 

discourages it because it 'adds to costs'. This is an untenabl
 

situation, since farm operations must be performed on time.
 

No written maintenance schedules were available on equipment, 1
 

vehicles, or buildings. There are some records on what repairs
 

were made on some of the equipment.
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No training plan or skills lists for !in-service
 

education activities have been developedfor the saff,
 

in charge of mechanization.
 

(2) Harvesting Equipment
 

(a) Proper wheat harvesting equipment.'Iemains,to'be-­

purchased. The two plot harvesters are not suited for a commercial opevatih.'
 

(b) A corn sheller should be purchased. 10one .model •
 

under consideration in Kenya could also harvest wheat. If ,this,model or a,
 

stationary wheat harvester is bought, then a swather/binder should be purchas ed
 

for wheat threshing work. A Brazilian pull type wheat harvester is also under:'
 

consideration, as is an Indian manufactured thresher.
 

.
(c) Harvesting techniques for the':corn3,:once".a ;-:drye.ar.-, 


and storage facility are constructed, must be changed froml: the',prese'nt.'system.
 

A suggested method and one used in Kenya is to pay hand ,labor on the amount:':­

harveste4.
 

(d) A potato digger may have to be purchased. ­

(3) Storage and Seed Treating Equipment
 

(a) Construction of the building andinstallation-ot '
 

seed processing equipment needs to take place this year. ,Quality contrbl on"V'se'eds
 

sold must be initiated in 1984.
 

(b) Decisions on the potato storage!.System must be- made 

and implemented in 1984. 
(c) Short term technical assistanc will need, to b 

provided in 1984 to set-up seed processing equipment and-:teach GRB personn'eitiiS,
 

operation.
 

f. Research and data collection activities.
 

Research and data collection activities beino 

or GRB funded long term personnel under the Basic Food Crops: jroject are 
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Most of the studies in this category would best be carried out
 

under the direction of the CVHA/FED-financed extension/dissemination activity.
 

To studies on the "spread effects" of the Kajondi/CVHA program are to be
 

carried out in mid 1984 and late 1985. AID should participate in theM excercises
 

with funding and talent. 

On farm collaborative research with other institutions. 

- International organizations and regional institutions 

should be contacted and formal linkages established
 

through ISABU. The farm should encourage CIP, IDRC, FAQ,
 

CINMYT, IITA, ICIPB and others to have trials on the farm
 

and assist the Kajondi staff with their crop production
 

and genetic improvement problems. The team recommends
 

that some funding be made available for this purpose.
 

.- ,Host country agencies : more flexible working relationships
 

need to be established and a broader interpretation on what
 

.agronomic investigations can be carried on at the seed
 

.farm by GRB/AID staff. An issue concerning rock
 

phosphate is a case in point. Fertlizer trials with
 

this Burundi produced mineral could not be carried out in
 

:1983, recommended by a short term project soils expert
 

.:because "investigations" aae an ISABU responsibility.,
 

Tons of the material are weathering away and yet to be
 

used because of this restriction.
 

'Educational institutions. There may be some limited'role
 

"
 
the BFC farm could play with in-country Burundi higher 

education institutions. However, the.,farm shouid not be 

seen at this time as a"Model Mechanized Teaching Farm 

:-with students assigee to studythere Thi addeld, 
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overhead and extra work for the staff cannot
 

'be justified with all the other problems
 

the farm is encountering in trying to carry
 

out its main mission.
 

g. 'Formal and Non-Formal Project Training
 

(1) Capital investments at the Kajondi farm for infrastructure
 

develapment and seed multiplication processes are estimated to be about $2.4
 

million. Development of GRB human resources to operate a farm of this magnitude
 

after AID completes its funding obligations must be considered of prime
 

importance for the remainder of the project. Master schedules covering formal
 

and informal training for professionals and workers were not available to the
 

evaluation team. These should be developed ASAP by AID/Burundi, project advisors
 

and the GRB. Yearly work plans as well as an overall farm development scheme,
 

which should contain a skills development list for key farm personnel, should
 

be proposed. Several suggestions for a Kajondi in-service training plan are
 

inclued below:'
 

(a) Farm management and administration skills :
 

- management, labor relations 

" crop production and seed multiplication systems -(USDA, S) 

. research design and analysis 

- record,keeping, inventory.controls,, labor use-etc.
 

-cost-:.anal~ysis. 

:.- farm planning;and deeopment 

NOT. hemajority'lof 'this instruction shouild beat tefrm rnd 

Provided by both.long an -'hort term"U.S _,techn1.cans.
 

(b)- Farm aronomist'
 

.:crop production and.seed.multipication .system:,dd;,(CGIAR,-:
 

institutions)
 

17 
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seed production, processing and quality controls
 

,(CGIAR institutions) 

- soils and fertilizers 

- genetic improvement, plant breedings ana proauction records 

- farm mechanization, harvesting, seed storage and processing 

techniques 

- research techniques, analysis and results interpretation 

- plant pest and disease management. 

1c) Technicians and foreman
 

-maintenance, vehicles, tractors, equipment, machinery,
 

specialized tools, buildings and infrastructure
 

- methodologies and techniques in equipment operation and 

mechanization for soil preparation, planting, cultivation, 

fertilization, pest management, roguing, harvesting, handling, 

drying, storage, seed treatment, quality control, packaging 

and sales 

- chemical safety training, first aid, storage,.handling 

.,and applications techniques 

l crew chief training, maximum labor utilization, 

piece work and incentive payments. 

'h. Linkages with other AID Projects 

FC Project should have active linkages with the new Farm
 

Systems Research project (FSR) to be initiatp' during FY 1985. In addition
 

to the possible seed varieties that may offer production potentials in the FSR
 

area, the retiearch and technology validations taking place at Kajondi and within the
 

CVHA area will be part of the Burundi knowledge base available to the FSR
 

implementation team. It is recommended that field survey results, findings from
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extension methodology trials and specialists providing research and technical
 

services to the proects be made available between these two AID programs,
 

assisting the Ministry of Agriculture to increase agricultural production
 

in Burundi.
 

4. Recommendations
 

1) 	Available records are not adequate to project highly accurate future
 

However, if minimal project purposes are to be met, full infrastructure
budget needs. 


to the
development completed, GRB staff trained, and the seed farm turned over 


CVHA/GRB at an acceptable risk and subsidization level, the project must be
 

staffed up promptly to meet present BFC operational nceds.
 

2) Farm Manager/Agronomist
 

This principal advisor to the Farm Director will be concerned with the
 

overall running of the farm, the development of training programs and their
 

He needs
implementation, record keeping, and liaison with CVHA, ISABU, etc. 


to 
initiate many new farm record keeping and inventory systems. He must be able
 

to ascertain production costs by crop, field, year, technology levels, production
 

He should be familiar with seed production add research
methodologies, etc. 


Micro
.techniques, as well as the agronomic problems of producing food crops. 


computer experience in farm records, inventories and research analysis would be
 

helpful. His outlook should be that of a teacher and team leader, who can interact
 

at the farm, with AID, and between CVHA participants. He must have practical
 

farmJng knowledge and experiences, hrve been a project manager and served in the
 

capacity of instructor to his co-workers. He should be a hands-on administrator/
 

a S3-R3 French ability.
teacher. He should have at least 


3) Farm Operations/Mechanic Advisor
 

The farm cannot be developed fully or obtain maximum efficiency during
 

tthis project without the placement of a "*aini operator" at Kajondi. The project 
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has not had full access yet to a corn and wheat farmer who can run, operate, 

maintain and repair the machinery needed to cover all production aliprocessing 

activities on a seed multiplication farm. At this point, it may be 

preferable to provide an interpreter in French and /or Swahili or Kirundi, 

rather than attempt to find someone with these language skills. Most of the people 

that t ic. technician will be instructing daily do not speak French, but a local 

dialect. A vocational Ag teacher or farmer/extension specialist at the M.S. 

level from the mid-west or California could do these tasks, especially if they
 

had on-farm experience in the last 10 years. This position should be funded
 

for the duration of the project.
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C. 	 Economic and Financial Analysis
 

'(1) Introduction - Limitations of the'Analysis
 

The analysis which follows is, unfortunately, largely impressionistic
 

and abstract, rather than quantitative and precise. This was unavoidable
 

given the circumstances of the evaluation and the current status of the project.
 

Three of the four team members arrived in Bujumbura with no previous
 

knowledge of the project other than a reading of the Froject Paper, and no
 

knowledge of the current situation and problems. A large amount of time was 

consequently devoted to interviews, visits to various project sites, and 

literature review so that the role of the project in the agricultural sector, 

and its relations with sister projects, upon which it is dependent, could be
 

understood (see Bibliography and list of Persons Interviewed).
 

The BFC project itself, and the agricultural research and agricultural
 

extension and marketing projects of which it is only a part, are not far 

advanced at this writing. Consequently, very little factual information is 

available on which to base an analysis of project impact. 

With 	 regard to the financial situation and management of the farm 

itself, it proved extremely difficult to accurately determine even the most
 

elementary financial and operating data. Farm records are inconsistent,
 

incomplete, or lacking altogether, and the little information which has been
 

accumulated is scattered among various offices at the farm and has never been
 

usefully organized for analytical purposes.
 

Furthermore, there are a number of important unknowns remaining
 

which will have a significant influence upon the future financial viability
 

of the farm.
 

19 
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Each of these factors are discussed in more detail below. The 

reader is advised to put the analysis which follows in the context of a three 

week evaluation faced with the problems mentioned above.
 

(2) Economic Analysis of the Project and the Recurrent Cost Issue
 

a. Macro-Economic Considerations
 

The GRB currently finds itself in a difficult financial 

situation. Its ability to meet its funding commitments to the project is 

likely to be strained by increasingly tight budgetary and balance of payments 

shortfalls which are facing the Burundi econom, generally (see January 1984 

IMF report, "Burundi - Recent Economic Developments"). 

The following considerations are likely to affect GRB budget 

decisions on t6e project: 

(i) The project is a key link in a much larger program
 

attempting to address a very high priority problem in the agricultural sector.
 

Expansion of development efforts for food crop production, and consolidation
 

of gains already made in export crops, is the present strategy of the Ministry
 
t 

of Planning. Projects already under way and which are receiving donor financing,
 

are accorded priority, and those which do not require GRB outlays of scarce
 

foreign exchange are at a further advantage. The fact that Kajondi is an
 

essential part of the FED-financed CVHA extension and marketing project is
 

another factor in continued GRB support in the short run. 

(ii) In the long run, other methods of meeting improved seed
 

production needs will be explored. When it comes time to renew the machinery
 

complement of the farm, if no donor funding or gift can be found, the decision
 

whether to reinvest in Kajondi farm, or pursue other methods, should be made on
 

th basis of return to investment. The farm will be at an advantage to the
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extent that a considerable capital investment will already be in place
 

(particularly with respect to soil development - on which see Financial 

Analysis below) and to the extent that management and cost problems have 

been brought under control. It will be at a disadvantage to the extent that 

it requires foreign exchange to function as a mechanized farm, and to the 

extent that management is still poor, and costs are still unknown and high.' 

At that time, a decision might be made to operate the farm along less mechanized
 

lines, in which case the seed processing plane and other farm infrastructure 

could still be exploited. 

(iii) The farm has a psychological value to the nation which 

Cannotbe ignored. It is a highly visible project, and one which is very 

obviously part of an effort to move Burundi into a more modern and productiv 

future. Very hard headed management will be required if this vision is to
 

bear fruit, 'and by the same token, the effort should not be abandoned before
 

it has fairly begun. 

b. Foreign Exchange Implications
 

The foreign exchange balance of the farm is unlikely to become
 

favorable inthe near future. To clarify this point, an illustrative example 

has been prepared which indicates the magnitude of the changes which would have
 

to come about before this might happen (see page TI-33). The illustration is 

intended to demonstrate that if the farm were functioning at full capacity,
 

and costing no more to operate than it does today, the value of foreign exchange 

saved at the mill would only be roughly equivalent to the value of foreign 

exchange required to operate the farm. Note that foreign exchange costs of
 

distributing wheat seed, any foreign exchange costs incurred by farmer's use of 

)54
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FOREIGN EXCHANGE BALANCE OF KAJONDI FAR
 

Assume: 

1. That all wheat seed produced is planted, not eaten.
 

2. Farmer's average yield is 1.5 T/ha.
 

3. Farmers sow 100 kgs of seed per hectare.
 

4. 20 percent of all wheat produced from Kajondi seed is sold to the Muramvya mill.,1
 

5. Imported wheat costs FBu 35/kg.
 

6. Seed yield at Kajondi is T/ha.
 

7. Foreign exchange costs of operating the farm are about FBu 20,000,000/year
 

EG POL 11,000,000
 

Fertilizer 4,500,000
 

Ag. Chemicals 500,000
 

Vehicle Maintenance 2,000,000
 

Machinery Maintenance 2,000,000
 

Total 20,000,000
 

Each of these assumptions are very favorable to the farm in light of circumstances
 

existing today. 

How many hectares of wheat would Kajondi have to grow to cover its own foreign 

exchange costs with foreign exchange savings at the mill ? 

Fore_!tii Exchange Costs 20,000,000 570 T
 
Savings per Ton of Wheat 35,000
 

Tons of wheat delivered to the Mill by farmers = 570 . 2,850 T
 
Percentage of total production sold 0.2
 

Tons of wheat produced by farmers =*2,850 = 1,900 ha
 
Yield per hectare 1.5
 

= Total hectares sown to wheat x So:ingrate 1,900 Ha x 100 kg/ha = 190,000 kg of seed. 

Tons of seed required = 190= 95 hectares of wheat, which is all the 

Yield per hectare 2 

wheat the farm can reasonably be expected to produce when operating at full 

capacity. Therefore, the foreign exchange saving generated at the Muramvya 

mill may be enough to cover the foreign exchange costs of operating Kajondi
 

farm, but no net foreign exchange saving should be expected.
 

6 3,
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imported inputs (e.g. pesticide, fertilizer), and the amortized cost of,'
 

imported machinery and equipment have not been included.
 

The problem of saving foreign.exchange is that Kajondi's
 

operations incur a significant proportion of foreign exchange costs, but only
 

wheat production 'saves! any foreign exchange. (Costs requiring foreign
 

exchange will be founi in Table 1, which indicates that these costs.have
 

amounted to 40 percent to 50 percent of total operating costs per year).
 

This baving' is dependent upon extension, marketing, distribution, and other
 

agricultural activities which also consume foreign exchange. As one informant
 

observed, foreign exchange savings gene-rated by a mechanized seed production
 

farmlis a "theoretical idea".
 

c. Benefits to Farm Families 

The benefits of the project to small farmers in the Mugamba 

cannotba measured at this time. Efforts to contact farmers and furnish them 

with improved seed and cultural practices have just begun. An adequate baseline 

study on which an evaluation of t'e CVHA project impact on farm family income, 

nutrition, and well being, could be based was completed just last summer, and 

has nct yet been officially released (SOMEBU 1983). This study is in part a
 

re-analysis of the CVHA project, and is the most complete and up-to-date analysis
 

available of potential benefits of the CVHA project. 

With respect to the BFC project and the farm at Kajondi, we 

note the'following points (see also Crcps - Annex E for further discussion of 

crops): 

(i) The wheat production improvement program is almost entirely 

dependentupon :Kaond output-: of :wheat seed. The two small seediltiplication 

!
All tableswill be' found, following page 48.. 



centers at.MuramvyTa and IJenda-have the capacity to meet less than five 

percent.'of project, needs, and intend to concentrate on other seed zrops. 

(ii) The demand for seed potatoes is very high in the Mugamba. 

The FEDextension project plans to develop a 50 ha perimeter in Mugamba Nord 

to help meet this demand, and the SSS is planning a potato production facilityr" 

of similar size. Only Kajondi is potentially capable of producing any 

°significant quantity of seed potatoes. Planned needs far exceed all:planned , . 

production capacity. 

(iii) The corn seed producing capacity of Kajondi exceeds the 

needs of CVHA, because a suitable variety of corn seed for the highland has 

not yet -been developed. However, corn is an important crop in many areas of 

the country, and mproved varieties are available for areas outside the Mugamba.
 

(iv) The benefits that will flow from the CVHA project are in. 

part due to putting an end to declining soil fertility and declining yields.. 

These benefits will flow from extension activities introducing improved soil 

management and cultural practices, even if no yield improving technology is 
available. However, for extension workers to successfully contact farmers and 

gain their interest and confidence, some inexpensive input which offers an 

immediate benefit is needed. Wheat seed can play'this role in the Mugamba. 

Thus the output of Kajondi wheat seed is an essential input to start-up of 

extension work in the highlands. Even farmers who are reluctant to invest in 

inputs can be contacted, since three methods!of payment for improved seed are 

envisaged: 

1 Payment ncash 

2. 	Payment in, tealeaves 

3 ,,Exchange 'of -farmer'?s' seed for improved:' seed. 
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The above arguments are intended to indicate the nature of 

the benefits due to investment in Kajondi farm which the government can expect 

in the short run. In fact, without Kajondi farm, the CVHA project will be in 

serious trouble immediately.
 

There are many uncertainties and unknowns in the farm's
 

future (see Financial Analysiu below) and regarding the effects of the CVHA
 

project in the Mugamba region. Since the extension and marketing effort is only
 

one year old, and has been largely experInental thus far, there is no real basis
 

on which to forecast a rate of diffusion of new technologies, including improved
 

seed. However, -ist experts agree (including Mr. Paquet, a senior technical
 

advisor to the FED project, who spent 18 years in Rwanda developing seed
 

multiplication and extension) that farmer acceptance of improved seed will be
 

rapid, if the seed is truly better than local varieties. On the other hand,
 

tie potential for commercialization of food crop production appears limited.
 

The Mugamba is a net food importing region, so a food deficit of unknown
 

proportions will have to be made up before any "surplus' production is achieved.
 

Prices appear to be highly variable seasonally and geographically but local
 

markets are still poorly understood. Price consequences of increased local
 

production are still a matter for conjecture. (See Quality and Price Consider­

ations for further discussion - Annhx G).
 

In sum, the national benefit derived from the project is a
 

very difficult thing to evaluate quantitatively. A start has been made by the
 

SOMEBU study (November 1983) which provides a fairly comprehensive baseline for
 

studies of these questions in the future. Additional field studies of the CVHA
 

project are planned for mid 1984 and September 1985. We urge all parties to
 



pursue this survey effort, and undertake a comprehensivi- assedsment- in .late 

1985 as planned. AID should participate in the studies beingiIp anned by, 

SOMEBU which has already done good work for the Mission. 
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processing plant being the main unfinished 'item'. 'This 30. p'ercent of capital 

Investment remaining is absolutely essential to 'the r.ealization of vrotect'" 

objctiessince,'without-the seed processing plnt Koniwill be a grai 

farm nt'ased.multip~lication*-center 

RUrn on nvestment b innia riei wil benegatie 

Machiery :replacement costs approachin FOVu 100,00ilhave-to b"mt, 

wiathin t e next tentyears. , (No sinking ,fund has been: ;established 'toe 

The. maor fact#r ,SAID ,capital .cost.''overruns has ,been buil-ding' 

cons ructi'on(See :Sectii6nA /Enginieers:'replort/:-, for discussion of...difficulties 

and delays) GRE overruns !have , occurre in bohco6nstruct ion and farm supplies. 

Tconstructo Costs b b'y' ltheGRB arie aluxst-.entirely:" dauei:orne to reimbursement 

tocontractors- .of taxeds already l-,eviedo costruction mteias 

An -important :capi.tal .:cost :which w.ias no6t -foreseen is the'inve'stment 

n s6oil development on the, farm.- An estimate. of 1this 'cos6t per.hectare will- be. 

found in .Christensen,,s .Budget',A (Se. Annex.F) . On: the'-basis, of this budget, i 

Will be seen that': 

,Cost! of Soil-,Devd.oPment,-'per Ha. 'Fi 6,0 

HectAres"full dvlpd odt~x'6 Ha.
 

Tnt~ coto evelopinig 20percnto 

Kajodi, fa4im = FU1,8,0 

or~$12580.S. 

Thaounts to rour 15, percent'. of cots-oat'd all oprtin 

Since* this' Cost.Is, not brokenou fo teopran ctn fr accounts, 

it::resulIts- in an Inflatedopetratin l-oss",figute-: (se;ebelow.; 
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b. j--'operating uosts 

It does not, appear, at, this time':that the"farm will, ever beablet ­

co4ver,!is 'operating: costs ot o.f revenues, unless al subistantialiimprovement is 

made 	 iii the: management of the,. farm., 

TIE operating costs presented in the Table 3 are an estimate of total 

oper ating:;costs (bothAI D and GO financed) for Kajondi farm from 1980 through 

1986.'.: "These figures -shoui d be regarded cautiously, since even the values for 

each categqrof expense from 1980,.through 1983 are only estimates from available 

S 	 s vues from 1984 to.1986-are extrapolations based on the previous 
fires, a uer o ecifiedin the Table. The same 

applesl tO 	revenue figures.
 
Several points should be noted with, regard to operating costs to
 

date:,', 

'1)The hidden capital cost of, soil development has inflated these 

:figres historically perhaps.by as much as 15 percent (see Budget A in Annex F). 

.The necessity for extensive green manuring, manuring, liming and fertilizing 

operations -has not only increased costs, but also delayed and reduced revenue.
 

The magnitude of the influence of this cost upon operating losses 

is indicated in Table 4B, Cost Sensitivity. The assumptions on which future 

costs-.were projected are consistent with this treatment to the extent that 

soil development continues in proportion to land under production as it has in .­

the pst 

Thus:far USAID has financed the majority of these costs since all
 

chemical feril ,iiPOL, and most machinery maintenance costs except labor
 

have beenAID. fuhded. Only about 20 percent of farm land is fully developed,
 

ahd. the.nece stfor continuing soil development operations will adversely
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affect the farm's finances for years to come. Continued participation by
 

USAID In the project, if found advisable, might in part be to help meet these 

costs, particularly the foreign exchange component.
 

(2) Personnel costs have inflated rapidly relative to Project Paper 

expectations and relative to other components of cost. 1984 personnel costs 

are estimated to make up almost 50 percent of total operating costs. The 

salaried staff and number of day laborers employed are presented in Table 5. 

At least three factors are at work in this problem. 

First, Burundi social organization and the GRB method of staff and 

management lead naturally to what, by American standards, would be an enormous 

surplus of both salaried and wage labor personnel. This is a problem which 

GRB officials responsible for the project must solve in their own wa,. It is 

the single greatest obstacle nanagement must overcome if the farm is ever to be 

financially viable. 

Second, the efficiency of both hired labor and salaried personnel 

is very low. Numerous examples of this could be cited; all parties involved 

are aware of the problem. Both GRB managers and expatriate technical assistance
 

personnel must take responsibility for training farm workers in efficient methods
 

of work. This is, of course, easier said than done, but is a task which must be
 

faced systematically, and on a daily basis. Virtually no attempts at staff 

training have been made to date at the farm.
 

Lastly, mechanization is not far advanced. Only field preparation has.
 

been fully mechanized :h a satisfactory fashion thus far. Thus the need for
 

wage labor is much greater than it should be. Technical assistance personnel
 

are responsible for addressing this problem.
 

g1x
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(3) POL costs have also inflated rapidly relative to other project
 

costs, going from 12 percent of operating costs in 1980-1982 to almost 30
 

percent of costs in 1984. This is probably due to increasing operations, but
 

misuse of vehicles and inefficient use of farm machinery doubtless contribute
 

as well. This is another area for management to reduce costs.
 

(4) Two activities were introduced to the farm by the previous 

expatriate Project Manager which were not called for n .the Project Paper. 

Vegetable production was begun in the bottom land between hills 2 

and 3. About three to five hectares are currently planted, primarily to cabbage,.
 

but also to onions, leeks, etc. This is a very labor intensive activity, and,
 

given the efficiency of labor on the farm, the difficulties of vegetable marketing
 

under the best of circumstances, and the distance to market from the farm, it is
 

highly unlikely that any profit is being made.
 

A livestock activity was introduced to provide a reliable supply of
 

manure for the farm. This is the method (mixed farming) strongly advocated by
 

the Belgians, who have a small herd at each of their SSS seed production perimeters.
 

A budget prepared by Christensen (Budget B - Annex F) estimates that manure
 

produced at Kajondi costs over FBu 20,000, while it can be bought locally for
 

less than 10 percent of that cost (although not always in the quantity or quality
 

desired).
 

(5) Table 44 Cost Sensitivity, is intended to indicate the magnitude
 

of savings which :;.ht be achieved given improved management of staff and machinery.
 

Lacking any reliable information on true costs to date for any given activity,
 

it is difficult to evaluate quantitatively the reductions in operating costs
 

which could be reasonably expected from improved management and better trained
 

staff. It is the consensus of the evaluation team, however, that such savings
 

are probably considerable. It remains to be seen what can actually be achieved.
 

61%
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(6) The seed processing facility, (not yet built although most of 

the machinery has arrived) will add to costs. The only estimate available on 

the costs of operating this facility is roughly FBu 135,000 per week for fuel 

oil (1,500 liters) during grain drying operatiors (which might last for three 

weeks for corn, for example). There may be unforeseen costs associated with
 

this facility.
 

c. Revenue
 

l " Revenues generated thus far have been inconsequential (see Table 3). 

The quantity of output has been far below expectations (see Tables 6 and 7). 

Furthermore, the farm has never produced a seed quality product. lnEtead, 

unprocessed, uncleaned, untreated grain from the farm has been sold as seed. 

Much of this has not been used for seed, but has instead been consumed. 

The farm s only now beginning to produce wheat in quantity. Corn 

may remain a minor crop for several more seasons. Potato production for seed 

quality tubers is still experimental. (See Annex E for a discussion of problems
 

and market potential of each crop).
 

Thus the future of farm revenue is still very uncertain, both on 

the production and the marketing sides of the question. Table 3 makes some
 

fairly conservative, if optimistic assumptions about production and revenues 

through 1986. This table is not a forecast. It is intended to demonstrate
 

the following points, when taken together with Table 4, parts A and C.
 

(1) The operating loss which will be sustained is relatively
 

insensitive to wheat and corn yields and prices.
 

(2) Potato yields and prices on the other hand, have a very
 

pronounced effect on farm revenue. In fact, the financial future of the farm
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appears to depend greatly on the success or failure of potato production. 

For an excellent analysis of.the potential profitability of potato production, 

see Christensen's Budget C - Annex F. 

Thus the extent to which the farm will be able to cover its recurrent
 

costs from revenue depends upon several factors which cannot be accurately 

evaluated at this time: 

(1) The extent to which improved management will be able to
 

reduce costs and boost productivity.
 

(2) The cost of operating the seed processing facility.
 

(3) The prices which will be paid for farm products. 

The success of still uncertain or untried production activities,
(4) 

also peas and, to a lesserparticularly potato production, but 

extent, beans. (See Annex E - Discussion of Kajondi Seed Crops)
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4. Recommendations 

(1) There is an immediate need for an accurate, complete and usefully
 

organized accounting system at the farm, which can be used for management
 

decision making and cost control, and for a periodic summary of operating 

expenses and revenues.
 

The ideal would be a complete system of farm records which could be 

-used to develop a farm budget based on the farm plan, with accurate partial 

budgets for each activity. This would probably require expatriate consulting 

services for some time. 

A more practical, immediate approach to the problem might be to hire a
 

local accounting firm tj do the following things: 

a. A complete audit of the farm's books, resulting in a report on
 

farm investment and operating expenses to date; 

b. Design of a simple format to make use of records already being 

kept on the farm for a monthly report summarizing expenses, revenues, 

and resource use by category and purpose; and 

c. Design of a format for an Annual Report based upon the monthly 

reports, which would show in some detail what was used to produce
 

what, and at what cost. 

Even if the first course is chosen, it would facilitate matters to also
 

immediately follow the second recommendation as well. This would enable the.
 

expatriate consultant to begin his work on the basis of some background infor­

mation, which it will otherwise be very time-consuming for him to acquire. 
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(2) Efforts to reduce labor and salaried staff costs should be a top
 

priority. These.problems need to be addressed by GRB personnel. Steps are
 

already bei g taken in this direction. Expatriate technical assistance
 

personnel must help to reduce salaried staff to an effective minimum. A
 

comprehensive system of payment by piecework and improved organization of
 

captains and crews, is needed to make efficient use of day labor. Increased
 

mechanization is needed to further reduce labor costs.
 

This is the area of operating costs where management has its best 

opportunity to make significant reductions. 

(3) POL should be controlled with a simple system of chits, which would 

keep track of the quantities consumed, for what purpose, and by whom. Fuel 

saving will become even more important when the seed processing plant is 

installed, and grain drying begins. An important element is the improved 

efficiency of field operatlons of machinery, which has been very low for 

certain activities. This is the responsibility of expatriate technical 

assistance personnel, who are most familiar with mechanized field operations. 

Since foreign exchange costs are a primary constraint for the GRB, close 

contrbl over POL should be a high priority for farm management. 

(4) Each of the problems mentioned above point to the need for training 

of HCN personnel. Every person on the farm has an important role to play in 

reducing costs and improving the efficiency and productivity of the farm.
 

This is the most challenging task facing farm management. Primary respon­

sibility for it lies with the exptriate technical assistance staff. 
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(5) A professional estimate of the costs of operating the seed processing
 

facility given prices and conditions in Burundi, and expected through-put of
 

each crop, should be solicited immed:ttely. This is important both for the
 

farm budget, and for the GRB, who will soon be responsible for POL, which is
 

an important input for grain drying.
 

(6) Vegetable production should be phased out, perhaps by leasing the
 

land already developed to local farmers.
 

(7) The livestock operation must be re-evaluated as soon as possible.
 

It is costly, and not well integrated the way it is being conducted at present.
 

Expert advice should be sought.
 

(8) Quality must take precedence over quantity in seed production. (See
 

Annex G for discussion). Proper field practices must be introduced, and the
 

seed processing facility must be made operational as soon as possible.
 

Possibilities for processing the 1984 harvest of wheat should be explored
 

immediately.
 

(9) If potato production should not prove possible at Kajondi for any
 

reason, this should be taken as a warning to meet with GRB officials to further
 

review the financial situation of the farm, and determine if a new strategy of
 

investment and operations is in order.
 

(10) To the extent that ISABU is unable to meet the farm's need for foundation
 

seed and breeder potatoes, it would be advisable to develop the capacity to
 

produce foundation quality seed and potatoes on the farm. ISABU concurrence
 

would be necessary for this.
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(1) Other markets for the farm's products, especially seed corn and. 

potatoes, should be explored. A broadening of the area served by the farm 

will increase its value to the nation to the extent that its ?otential output, 

exceeds the needs of the Mugamba, and will provide added flexibility for*pro-J, 

duction decisions. 

(12) Do not plan farm production on the basis of selling to the Muramvya
 

mill or Bujumbura markets. This is a waste of the investment and operating 

subsidy (See Annex G for discussion), and should be only considered as a last 

resort.
 

(13) Support the establishment of a premium price for locally produced 

grain at the Muramvya mill. This can provide a pull effect in the market 

which will facilitate establishment of a premium price for seed. 

(14) The SOMEBU baseline study (November 1983) should be followed up with 

on-going surveys and a major impact survey of the CVHA project's effects in the
 

Mugamba in 1985 as planned. SOMEBU is prepared and able to conduct such a 

study, and is at an advantage ojver other possible contractors in being already 

familiar with the terrain and the baseline study. AID should cooperate with 

SOMEBU on this study, and provide assistance as appropriate. 

(15) Improved coordinac'in with the other elements of the CVHA project
 

would facilitate production decisions, supply of inputs, and distribution of
 

outputs (especially potatoes, which are likely to pose major distribution
 

problems). More frequent and more in-depth contact among all responsible
 

persons is encouraged.
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TABLE<'"1 

,ForeignExchan~ge Costs­
of Operations 1980-82' 

(FBU 000) .(estimated, 

POL 3,-913 

, •...'. ,..,.'.'' r:­ ;:*. . . ., . 

Fertilizer and Ag.. 
Chemicals 7601 

Spare, Parts 41 1 

:Machine Maintenance .448 

1983 

7,405 

4,3 

,694 

448 

1984 

11,500 

4,000 

2,036 

1,725 

T.0 T AL .13,443 13,577 20,463 

Percentage of Total 
operating Costs 41, 38 52 .. 

*-cfA 

Iq,
 



APTALU S A I D G R B
 

,OSTS =, To date Remaining . Total . To date .Remaining 'Tota1.,
 

($000)Y 1980-983 1984-1986 (Project Paper) 1980-1983 1984-1986 (Proje, Paper) 

i1462.2 . 210 
999.2'nsruton99. :42.26,0 - 2onstruction(881.2) .. 153.7 56.3. . - (66) 

-..4 ...: . (299.4) - _
40
lehicles 1311. 2 .1.

Farm Equipment 401009.6 50150.1 

589.6 (881.2)-- 1.
 

iband Seed 0 176.8176.8 

rocessing Equipment. 8-(190) 

t
cpropriation.and. ... . 1 2347 . 5 0 (1.7)

34.7­and Clearing 


23923- (192.7
0 T A L S 1896.8 281.8) 2 613
(2251.8) . , . 
Project Paner estimated include 10 percent contingency and 12 percent-inflation factors for USAID investment, but not
 

for GRB investment.
 

-* • Minor miscellaneous items, eg. furniture and office supplies, are included.
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K." (,',OpuratingK Expensets and kvenue,'; 

(Excluding costs of salary and housing-expas
 

'(FB 


Operating Expenses 1980-82 '1983 198..8'I­
______________ _____ - (Estimatie4) 

Staff and Wage Labor 10,904 15,510 18,173 


Of fice Supplies *488 250 

Seed 366 ,019 ; 

Fertilizer, Lime, Manure 7 
and Ag. Cheml:-als . 769 7,617 4,000-:! 

POL 3,913 7,405 11,50 

Vehicle Maintenance 1,414 1,762 1,725 ' * 

Machinery Maintenance ' 

and Rental. 4,483 1,150 1,725 

CVHA Transportation 250 1,104 400 •. 

Local Purchase Equipment 8,981 277 250 

Miscellaneous . 1,048 627 115 

Research 327 -

Total Operating Costs 32,455 35,940 39,157 " 

.Wheat . "r 717 :1,200 3,000 

Corn 307.2 507J 900 

Potatoes .. .• .• . 50.9 -,6,000 

. . 70 .3 

Total Revenue 1,075.1.11,707.3 9,900 


Operating Loss ' 31,379.9 34,232.7 29,257 


Total Revenue if there
 
is no potato crop 3,900 


. ."
•' " ' ... 


To.al. Operat.ing loss .•.
 

if no potato cro - 32,257, 


* Sul)sumed under Local Purchase Equipment. 

" . . ' . 

;
"".... 


'(rj O ed) Poj!ce 

,8,O00 "","0, ­

2'50 50>' 1 Q- ,'. 
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01,'000,1; 

2, 00 3i40*.1. k ( 

: ' 

3... o,0 

- 40 -""'""". 

--300- ;'' .­ ; 

20 

- . ... ­

48 200 -. 

.,zo ,60 .. , 

. 

%5,. 21,000000 

4 5.:,. 

20.4'75 2.,.5, .
 

12325-- -20,>787.
* , 

" 

6575
,"12.5.
 

.. ..":...... ;:,
. .:..~ ..... .*.:, .......4.,. 3
~~~~~................................ 


3 25 4:787 , .. 


.,,. 

.-J . 7 , 



"" " " .,1.- I,, 11 I . . e. _., b-,,. I:, ! , . . , , I p l 'r M . . , MOI ,'r l A I 1110101 . we _",,-, , III ..,11' , k , , ,, I'll - I I,11,,,I . . VM, 114,;.",wn,f,01,"..,m..w l to ,iii "'I' Mm_"w'.--g; 'S -
Oie.; I , Ar. kV-5N .!,I I I,,I, I,,-,,",z", I . . ,- '.I .1;-.5,.1

;2 

-I 'V ; - . M j -,(-- 9;' , '?,,K41 i L,-1 11!­
.. , 1. I , -, IL, I -_.. . . I XR -1-ry,--, "I-I ,- 'Q- '! .. zi 11I~ l ', ;, O "VMTI", : -I ",-.N -,,_ 11 _ .. . N; 12m 11 , ,M . ,,,035, , - IV . :1 I . I .",-IL"" , .k. ., it"im-Rip-N -. " I -1 ! , ,I. . ;!,, , z 't, ,;AlRl12AIj- fv t. I . "'! , N lxlI.._.ll-;l'. -Wp, f .:. . , :?,',' "-, - O M 

A" S, . h,,*,,5M ,N,-;!"-- 't.11.1 I. t ,.,. 14II I "-'.),-',-' '' ,A ,qqagg , N , 11 .1, .. 11I N " .!r ,,,,.'j,.;L, a ; 1 , lll .I lj. , - "If , .. Ve.1, , ....I;, I. : . , , , , 1,. ,J;k t .I4f ­.,I;," . "; A , , I .; 11 ii, -, " 911 .,.,!g', ,, ', ?;J;l llf. ksSuUmpppr? A, 1- - Iilo-?.,; .-_ . ..lj, , ,;,., T'lwil. ., ., ,4,,;!.. f,,, , " . Is,:41co". Al ,m-, i" . -4t ',-L ,!Y, 4,'j , ?,t- ,5, . t __ ... , - 't;ill;-41:1ll ;,.. ;.. . ,:.,;",
-_1 .i ,,.-",,-, - 'l, 111- ;,4,1.-, .'A"Ikil-T tk -

,V "n".1 
-

_;,.. -- . 7Pl-_K;K__llJ'gjkIl .,*. VT-,,, - , I.%,,l."'.'l.s ! ."1 , -M lo, ,;.,- ;,,o_ - -vk -.4 IV~"iii 'll" ,l, Rl ,!, -W'Al' - ".,". 11117 , I , x,-, ';%'%'VIS:,'-, ,_' i , ,',ki , .11'. I 1-1 - -?, ", _ q 17, N.j4, ,,, Ij.I.,. ,,l.",."i, , I,-'l fli' I- ........, . , "t _k - M', , & "
1 , , ;V, .,j4,k""", ; .,iyit li;; "I'.- I- h . ,,.I "Nli,I ill 11!,',',-_Ni'.-l!9-J,1,,,.-'Vi ,1i 4",";, Z .J.1,. '', -".,,;e '- gi.-- , "T'iftAbl t, ., ", I . -o '-i""I, _ , - -,,Irlg)!z ,,,,,U h , .-A'.1i" '- i'.'-."11- -' : :4t; " . ,". ' '','e."-, ', .- ;, __ , Z N, , qa ,- 'jllf "--*,,i1-M ; , ,',fl ­' , , -- ..t"IQ111",.,. ; 1 , 711, , - , '. ",, - -- own ,, .-. -.. ; li .fp ,, lm
', ,_ , I ...I'.j I;:j;It .-14, ... I , ... , , ,_,;,, 

,!. .,, ,;,,. % , 
%,' , 

* 0 TO ': " .II, ;* . ........... I.Z, -,'.";',;',?,,, ,,',',,.: 
-. 'I'. , 31 , ,-,4 :,j!,,,,,:lI......- 'AN.- , L, , ml!,:T'. 1 a - ",It, -I'l I ' ,r)".,"-,, N-j'.-",ijw .1 .I ry I, , , r'? .., . 

, 'il ,W,.t'.,M.! .;.5i- ,' iII ce, )t ,T-,-'- 11:;-54 ' I1,.f-, .d '111111A! W,- i-,1" [ :!.,i,, '-'k", "4'itl,$.O,-4' , fj'iEVA!--,T, i . I".1110IA. 5,c , I;.k'!1'r i,_,1...._ V ,q - -.t . ' ;"41",-" , A.*,:-l'T ,I' r fA-,,, ', "I- ',',"1)/. . - ,, ,g.-,. , ,V,-ij ".5p - ;11 t I-0, J-Z - - --I- W '..--w':s. 'fA!'?,',! "i,!?!!, ,f,.§.t344.L' 1;,; - ' , 4,-I-,l, ".)-,, FAInOll!.,tI;,I !..47, i " . .ji, -, 
g& 

... 
,, I., Y*q'"I"' Y,-.'Z .. -yi, -,M.'O)jR t, iM!,,6 'QI 4-,, afi",,, ,;, ,;&q -Nt s - 7,, 14gi' "g-gM"M,4* . . ,A ,V.. 

. 
.,,_, 02 ,.N-iI,,,. , ,,)TO i , " :f0i.m., ,.O_0 -, V "Nj, . ' - .: i k-, , 'r l 1. , , .,!-n: V . In-"d... , ...i. . . - ,,- ,J.1 ,J.'w.1 11 , - , 1. 1 , 1,I"1-1, IS Itr',I? .iI, r; , " -1t , , . 1I ... ,* , 

. . ......)ie , -. I, '1'1, ': -II,,4r,r,-, -h-I ." ,g! !t.,, i,J",I.. ly*;lwfll'l.1-1Y, _ . , .. " " 'i' I1,1l,,,,,_l1.,;2V?,,,TM;'!4 diiiit-lhYll",gz, ,g,,, " Ran qrevenu .. . ....,J; j- . , . . ; , Fq:plull,P'l 'I,, ,',1'1 ";I * ''A"..".4j."',-11 I-p,.-6," ,'6-1:1". tij'6,ffj;lVd ,dqnal .. -."i',0,;O, ,',,'-i!,'11 lll q_ I lirpl ' - .' bjdd' V thOI. asp -!df',l .-, .,,,Q,.I -1 , % *.,57' ,M."; iJ7,i' -' ,Iv.,,, ..v"%4,NO"" . ;;4 .""k",14__ ..-,"hl,...WtwI,)",i I7_'.,.4pensC ,*,,,. q. 'I,61,,N llr",ip -f - .-'*'A]I-1 .?_,Ij* g-l 7 -, "'.- -",X4r . --- ',,,.Ai; _ , ...r,;:, , .4 W, , .Vt: !",,Wjj.'...,-,"-N,kj' W.lj6.k,-,,L,:. . ' l ,;,:, -.I,- _._ ' 'jit.;\"C4 '.,, ., ,, '- ,'' .ff. #R_Nq,- .7V, "K,'X, j 
, 'A" 14j,--4-- , r.,.";"*,"",..;el-*,r"-", -- - .-;, .:::I,!I',A-' I)-, ,-,4_1 -,-R, ,tty .,i ,) ­-',A ,, .- - I" di, I "" .,.1,I ---I , -il ,45.,It ,_liii; *,,*,"T.&"",ft,",, ,, - e " ,1...-I,,,il...i Q- .,11;11-- , "' 'd;,,b_.,.-.-,*'A"110,;?"1.10-.1 , ,, -%.,,". 11I .1, ,_,,.Zlu,v I. ..c 1, - ....."I. ,,,- .4"I $0-1 ,6 t,., --Tl P,','l -'I621'a:I'AX"', I , , i . . Aus,,Pusqui " wr IN., , W.II *Wlj;N,'jl.. . **,I ;__ -.. .. ,.. li

1 -P',,, .. 3 'l,",q,4 : ,k'_"",,,'Savwm. ,j - lr;,J - -V -n$ I . . 1,- , 1-",,!'-V,.,,,,* 7,f bl-.Luw 'ga=O,,7;:SMOUI , . _4 - decuI "1M P.,, T-!,, -th6- ,,- , -- 'Ol"J, 'I;-, 114 
. L 

1i-V&,.Q .Ij,.-" II j-.','," ';,.,;, C.I.,,,,,;, "---Tpnk"" , pptions , ,) wlregar" 'phlyg- ,. -, , I " II, -,.V ,, ,.. - I. ., --,F, 0A,-,t ,-,.'--- ,,.%, "kJ -,!'I .?.i', 11 --1.a --,11I.. ,', , ,3 ; q. T,&J,4%k --- -. .,Z, -I.- ,",",,i ,). l,.'d t,'i ,,'-,.:,ql".. 1, ­, 14") ;3 ,, , ., -I,- 11 Ul ,..i , " ,,-- ,'.. ,-,".1111',"_-, ".,,.,,- -1. . , , 4,-, - . ...A." ,-i 11" ,1, ,- ...,,,n .9"' --I .1y,-11 I i D11-11 - "[) ;jI...',, ;., . . , , ',i'-', ,':.i'l.-1"..", - , - l_.',,- I " '.. tp ,,,- , I "j W,' .t,, ;llr; j,&W ...-- % ,;f -,',_,I, ,,,gi4-'V s , I p I .", ,ft!"., -:.,q,,,,- -,, 111.1,-A., 'I- . lj..,L-f "' ? k" , ' ' &:V;;f,;-,,,'I . ; J k !)Z?" -?I ,,.I,.---' ' -t",i"!.it!iiO-",i, , ', ,l-II-*.&5; ;.'.I: -.;. .:! - -ii,')', -I Al'. IQIYt -.".4 ': , .. , . ". .. 3,74,4,51'W' ,.-O,- i, "-,' ",. -:liiV'ji '--' . , , I uturd -;q ,-,-t f 'rQ," .W.Ip_., _ , 1,1 1 ,.,p;Tzy"U'!j ." i"'r _ - i". .. , - , I. ,..'M -,:" i") -, ,, -4-r I , . -'A'1;T- , ... ... .5, _5ij ' ', ! . _,, .'.- .; -. . .j"...Lz- I t. , --, ;- .j,, "I'llo, ., 11x ,ends:,g , '.-,"'..".'. , .6j, , - f-,.".,.,t ,.-:..:,%,.-, ',ILI: 'i i , . -wi'......, W.,M ll .... . .1.1p . ,.!l -Y, ... .J,, ..'.'k, kI, -
'It .7 , A,'., --" ,1-o ll- .j ,!. , Z..W.... I IN,-

I 
:.",It.IIF, , .... ':.. :r: ' " , . , , . :.Z,:Jf"'.'.e j l,-41", , ! .­.",.,6y,*-:'I'-,: -;',4 -fj 11, .1-I 1 v 11.1 'K --. . .WCZV-44'4, , I " KI,,,,,I- -q-,"i';, . ):,l'.'A.Z,f4, ., t, , ,'N.. ';Ply Y", , ". " !-i I-, l:,;'4i_'-.Fi_M',.11'; %;....- . 4, ;,A.'., 

' ,'r I'l.r"!-,.t.- -.,.(-,--...-,,."I,,.,? .. '. ,j,"-Il 'U.- - I.;. h!F'.K;,.-,.I,: 1,1 l L - , . - .,jl. '_I.l , ,., ;,3," - c __V,,-,.--,.-, -,q l--,-;,;.-.-,-F;,-" I -,l - , 
-11 " II 1i:lx 1 V;,, .A M44III - V!lAiUz-A*I 

. 'r- -, V' .-';J ..- !Ivi*
, 1,14!4:-" , ,; 4 1U.''*z;..,

,,2P ,: -,,,ii --._ - ,W:',.,;! , k li . _ i 4,-,;191-, I 1:!;';,,,, .V,',11''j!'7, -,",fA,,I:A._ .,' ",-% 
, A'. . . - -

.
11 1I'-QA'lr i'&,;:.3,'I . ?) - N.- ,-,, ,. . y . ""'y- - ,I - 1._.-

0,: ,* W!, 'M ,& .11 ,' --:. . , -I ', , '_'Ad'S"M-XU ohstq, R--Y', I 'Ypay , ',I",'-- .'. . .. ,., .",.,:,, ;f."..f',-.1. ,.'..'.7.,'!"'- J.".. ,.. I?) j - ^ . , ,I6 + , . 

- V . 1-0,%--,
4;,. ,,h 

,. 
I-4-_,,' LV 

, II-b 
'.' 
l 1, , , 1- ,%Vj, 

-
Y 

,;. 
-

."'N'. 
. .,.Nto, " l , .eZ.."iI-,, ' _ ' I . 1141"1-1! ', _;aoVti.lq-. Qir "I __ - . , 1'-". ,;, " , , x--!-K-, V- - . -.-'.' * * ,I7,,;-.-- - * t i -," ; . . . . 

I .i _'-V '.- & . - - ..I' "IF-1",I'll , ._U,"
, .-,-tV .._I;;,.. .,! ".-

I M .; . 4 . ., 2%,Ir t' f r '-Up,":l ,Djr - r , .x.Y A , - 11, X . _,_ _ I - i -.-I. 
,, 

";-, 
, - i - -,1. ;, el ,, -, -i,-e, --_f- il.I ,I - ,, , Ilp,li ,;;, , _. .rm . " -,I., _,, , a 

. .k .%E.', :(-"" is_ ,.-,;, -p . :teA, ""',t'- !,;, XtJ_, k-,!4 ,*k ,x. X ,,, -.44." , , -N
11,Yiim 

, -
". 

, ." - A;,k-,"a, Gi'-
:q: 

; -1I
( 
.. 1, .-,,. .. ,'.:-'e6 _ ,, - I4 C .. - .'-'!..,,,'4...1., -, ' " " " 5- ,*'4- _,- 11 . I '. .*. o q -.,,),- i.Q.' i . . . ,.*,P - ,-- .., ,,-l,-N"-,Ni.f,.... 

,41 , .A'r,(
Rs, M '" 

*, A6*4,; M, .--ilILTI', ',_-
- 'J* ;! ,iiV17 

. , .t -,I-;, I"-..k':,0 .. VP .,p 
,. 

, ", . k" ,- . %, !,,:,.' ". t ,tki,!, . I,, 
-,t Ifp.ll qaii - - ,ty"M R -'Add?',salifi i-d- '_ - t. -- - ,.,. '. . , ij,1,j,ZO,-,, _ - TR --ff" - k , ' ! '.7 - I,l 'Ilii' 1ll l-1 ', , , Q,-,. eep,),,pp",withww%W x .4ijTd-lh ,..41,I I g i"g. , 

4 

l 'PLstal ,,a#d*.-id'1...'-,',iLVIOi',,.,,,,;,._,.,N7 $,l , "%,,I ,.p1.1-1 ; 411,._'lI 4111?V Nvk av,.dbgKi,$,x 'x*,4nb.tFdkpi. ,4" "f-"t: , Y,j.,e.il, tgt,,, j 4- .-t,, -. A k(wz''k4!%ZA;"',. . "k,,,;,,,Q,.,e.y,, I,. - i.., 1,.D,,"',,li ,..1' Qg :,, I , 1,4 ,,,, ;-%'llA , ,., tl,-*,.,! LL .i1$.1'. 1,M ,,,yl! & "iO.-. g 1- ;.I.",Z"., , -k', ,,.,.J ,%.L'.j.4 ,,qitrj-._ , ,;I.k - ,".. . ,,. .;v-k' .r.,, ",,..AA .","I Z,.. ,11 
" . , -m i, -. ,-f:.M. -, _.. , " - - , , 1'., , . k'i;* ,4. .. "MMn.. .', _CI 'r- .;-,- ;,l -.j ",I . A"/, 1,ii,_,%- .10,i - ,, -N-t *'%,,:, " M _rKO, '., J 4 _'+--.;,. , v , 11.7i, , " ' , .ji ,,.147,Vr- ,,, . 

,,,k,) ,'I'fl,,ff,,,,-V 
,,tt , " '..I !.., , , .I ", PWIZ'. - ,;, II - , ,,%4 ,,,,":!"i-.I ..:t,,.;', iI.:.,wV Nyf ..fi:.'4 A 1- .;-. I.. i , i fyj, I .-41,t, ', _07\, , I ;t,a, ;.%I. 'i .;I.tl ,; .;,-!-7Qs,--,: , . N, . 3 -.t&- .,,.,;i , ,,y ,4j ,''14 :._V .- I";0_ , ., "e -,.. - .4.i,4 _ , . ".r u;I , ; , ".lf:? - .!,j"eV-*,Olrlw%Q IYM-:N,, 'm",% . w) ,*a,0,,j_ " " "'d- , - l' ' " ,% 'N..iI..V,I: :_-'litles"-i iili _'-,h iz','gd'd'itioiiil,, '',lAV6-k;t!..,.,bec!au'13'e: e,-'O'f-'?.'," . I'd"""'' '' I '.'itic'-das-ing,-----,- ,t.. ,VF.-l1 pro uct!Loq,,act- , t *didrk; 1 .;R,41r lr'-!,,,.I- IlMil'Ai ,&I., . ii "4- I .1 I , 44, f fdl "45, !iiY,;?,4p ' EtA AVN- L, IV- '. - ,; I , ,.17..." ",

l , -,i.''.,,-,--., )''; ;- ,-,:.l4t,4 ,4%-,ji..g;l-,-" "", r-'lP,Cc "i", , 'm I, , I ;-.., , -- ­11'1t_1 -, i -a4 '. IV ,".t , .J,, T2il'_ ,/-'.?g If N , .,, ;" yri"...i,1I , .,"'V"T f, J.,,.- N -,-,,. ;k;,MW _? 1.1i, &g ,71"'" PIII .q_... ' -. - ,7:",.,'Kl "'.. _R. .I -tA I, .:,SAI.T;".i,-n,; ,k'l,-,, . I, , t " a.- . 11"A0 .SwiX5-N Ik %Na,d,., , -%eLL i . .it.,?:, Q ok,. - , . ;!?% 6.-I;4',4 - , ti k',I-k." li,I I',;," - 01- ,- ,;q-__Mrl, , I-W7 .-7 o&jAW4 v-MI, Y'MW-,41v,., - ., - -,.,4, *V",'I",-0-- *$, .111. i .1, .. ." .") - , -t- -.,--tll,.-,,.?,Jrj.'l,,- .M ,": I?,1.0 0;; ,iNN,:"" I ,k, ; - ---rove , I, " t'-N.-"Y 4 .r Y.- ,, . 1, - .. ...4.,,, .0 - mecliAniz*iitiiDgl Of' ,dRdlrit'iOt6I':bhdk,,4"T- ,&" imaria ,d&fft;'-bC"thd-13APop...., -ii,_. &W&A.IIII 11 ""',"I","' ,,%-,4:i! ,J",F,, , r. . I11 It *rl ,",_.J,- -,- %--Z! . ; , - , ,, -t 'r - -1?61V;_. I_-P,411!11;.. .! ,:,.. I 
.IV" , " , , - '?," I - - -_ -aI-!i" !74-,';I".-,jj5!!'Jt- 1;:o - . ,L% ,'!' ",..*' hV cf - ff,-14 ll'i tkIY".Vlwoil, _,)" 2'10? 1'1-ts, -, -) ,Y. ;),) - *I; -_ - ""X,, .j'jyNl),*. ; .. ,JkAd, I'~.',,, fl,1*41, I X . 'N I (;r.3,4-.i? , ggv- , .g ?",_ .4_11__ 1A - !;4.. gi l 

,4­
-,i 1 w ..,i., "k, , , . - .,.,r kjj; ."".I . ., -%"0! "_ YFF411 - -AV, I .. .,T j Z R -- N ;-,N 

.. , ,i 11Y41 i 5 1, .. , , 'il%,lo, iR,- ON.' - "g"lti,. , "i?, , 4_v . ;,.,f '5'f), . , ',,I',,,",,,,, i; -) . , , ,"i' , -t - I I.,- 'r g ,efK,46 *im- ' ., " i - - , .- -- 'S,. . _1- , " , , 
,"', ,"i, . Vi ,.1171 'Y' Ak " .1 '-

, ..- PJm * ?,A"'jy. .i%4 , _IAVV- "V .i . 
, 
AI-- " 

, 
_. , 

;" ,P _.i . - . ',., 7_11I fil.rfh. *-"" , , ,', .",;- - P j ? 4,' .1,r'V &gy,r,T;, ,,J(. ll lil.,W.k yy'v, ,;. A'V "itlae,IX gI our. 'd,-- .,, -Ii,"'i", - I"', \,l . , ,,df ,11h ! ,! ; -,V,),;1,..',
g 

! ,,y 
7;1-1I .. - I, 

, 

, J1:', I : ki-, I'A. 

V,. 

, ';_ 

1i 
V.,I ilm, 

';, 
,; 

N 
"ITIVIr

h, , 

, ze .1-,;,fi 
,seed,.,, 

.1. 
l-
, 

xor, lts' 
*Y:aip;-I, 

'Oww 
..' 

4 

X1,_1,ne 
ir..t,.,q 

I -'t 
" 

-
' 

I.." 

I'M- Iq? 

V,,., ,%..7..Y 
.., 

11 
r 

* .1 

Xi .lj 
'

Uq,__A!;tip,.;, 

',(, 
!,-

IW._ly

" 

Urr'l 

1. 

, ,- , I~ ,_-A, . ;,.,s.. Ie,- , 1'r ,,,-t;, ;:, . _l;'li - ,J I. I,', - .. -4. R " -.. , , ,.Q.",'.,7 !m)i- %. -1 - 1. I . _ . 'q, I .4 , .::", , , - t - . 'Ml- . -p - -'L-- F P ., ,nj,0 Ili - % & 'f "E.,I , , ., i . ) -, - ; -,.., - :A;; I! A _,V,I ."'IV .? I .vbI,. - -gj . ',11, ,,, W -,t . ;,I,!;,, , ",',, ,,,, 4_1'.---;O il - X, ''i-'..Al ..- V1,. _'. ". ox . II .. w6 I !M. 'V ' , R*&' , -',jj ,Cj - V ',, -" - --- ,-', t , ,',F; -,% '6 ' & i-, 4 ;,- R"'a, lvv 4 'I'.." ..". .,.,... k-.oiip ..Y:,N '-:...s,,,S1 Iir11 I , , N ,, , - 4, -1"rI . , 
I - ----kZZA "JIM., . ..... ... -- --- ,. ., , ' ,: t,, ' q I,,Q, - y Y I'l.r11 , Ilip ".,%'. "W1 - -, .N"g" , c -;,"'- J r , - qj;1&..e,... S , i! ; ,. . . .1 . 11 . -, "O'. -I .. .L - , I 4 '),- --- ,"P .- , , Ix, 1;"..- .j."'k,, Cj i .. i?-N"t, .; . IN ,,,,,,,To -2-,- I , tin ;T , - .1 11, - J. , li"- n,,,, , .,,_ 'revenues ," , ,,,-,f--tb1, ..ddid,II _ i- purchs'se&6;.,and, . a oh.-:f thd',,.,,,-.X'-,J0110W= go;,A;rgg - ,;.,Zi k,I.!11 .111 A". I IS ,are .--.-",- ,,- I- .- - -". '- iyll''1;t..':11. i s? r , - .1 - e ".- iMV,, I-5 " V- .11 .11, T,.g. 1-1111"'..,x."- .. 1,, ,I.!!- t:jt;;,, ",i . .- QP IT. .'A- " - gl 111 edcanCvelldl;All,' ilt,,'1:-,',C-,.,3,I. 1 . ,,,I ., V ,''S', .K4 '.,, Ao- 7, .,i,I,!, 'Al .M Ill - "'-t' ,,,.7,,,,,i4,:l,;,Ns! tl .. -,., Url "! - ;,-4. .!Ll '-: '!-.',',l -',i,,-4;-I", . ll ,,T , I , I,' , "I I '.. , IN ,- I J' .',-,., - V"U . -"-,-j , 4"",',, _,;! -N",,,

_( 9, I AM.- ..I. Q' ,E 1,\- _ ;:"' ; z.',' .-!.,.1 .,j pi,1,:-li , ,,, . -e ,;,,)r .A!' 4 1. "I'll -, IN ,"&,.&."';,V"."'%jjll,-,j!-4QVV_!A I JAV. -. :, i- -. ,z . .1, "r - tt .- --v -!F.'.g 4-"-- " 41si.5A 47-e.... ,,,,-if."-
., J;,. 

, 1 ,4,-tq!',U'jo- j , _7---- , , . "I I,J , , - ,:115N,%rI'T"IT?, . . 't,- - -e",, .I.) " , - -, bdbe&, -, I- . , 
, .. ,,,.;F;VI, 1, x '..; ,* p 4 .) . - , .; Z. 1,,,"'I'_1 ll . 1; __ - ll !w _ . .,,%,' .i;;AtZi! ,I !X - l !,*.'V,-* .-,z§Nk; ., _,f"! 4,;,' .p IRQ.-w &,, F,-l,',.Ot. " ,,", s?,,""' r "i V-.'i ,:M .L td, 1; I Rtl;N,4""ll -, W11,. . lf. .Yri - I ;t ,! 5%'1 't Ki --.- p . . ,',-,1f ,i . , -: I,ge ' .,,4 ,4, ;

_,l . dul du; . p , - '. IZ, I,Z L 3 . . , .! -""'.'I ,, . .4 , i ,I ,,,, . 
. . , ,e,-,(j! -. 1-11?p.jlrq,-0;1PT40 - .1 ) .0".g, ,, ', s ,c'.,*,i. i,,- ;, , l.,,I,1j..W. Z,, " 1 ' jl', ", . i. ..;:.O f ... ;

I 14 i - "Ill .. jjj,-1- ,.A- -I, ',,'j , V.'1r1kt,"r . " , tra - ;., -!.. -'X-1K4, -,. I,,I'll,- I I ,:lo,,tFF;;A -][' LJV4.? (l'A'?l, A,';;".. , l... ; jj .5 , . :,,',: :,' ! :il-,!;,I(i- , L I ,"C"",-.r-,,s-;-,, .,"'. .i;:,'.,',.t,,.'.- ',.,...,,.1-1',,,,,, :Z:"'!,f'.2,,I ,O*;;-",.,vlf -,- - 5,, ,,,;, 
1I ,',", ,, , ,., -1 I 1-11. _ - ,%, ,,, 1. .- .gq.. P', " .-. -",.f", ,Itkid,,. .1 "IS:..1 ,*.:p,-,, -- " . l.',. , --.., .,Aj, . ,- . ., It, - p4y;t .. 4 I , III,.4:..,, , ,"ii',R ,N. , .-fIf,1u. -,:, ., , ... ,P.. 14K,,l,, Y -!,-,,. , -.. '.', 'X, IT'..! -'(241".r."-,"..". -- ,, ', _4 q _V - .-'I?.1,;-.I,, . -.;. -, ;i,

I ", lq -,- ,'7, ,1 211,- , ; P ,--, .1, I - I ,,.j-,.--,. _--:Q ,- - , ,1j,,l,'.4"!;:, ,ti %,jl.r -5 , ­" - 11 ." - ,- J;!', -" I- , ,--11,'I1111 I % ii.:, i.... ."-f.. "";"i,- ,,,r'.*t*;i 51,i . I'll -C 1.i (I": 1. ., %1. , ,- ..:, ,,-j1-1.1., ...- ,-- 1;I , , - ,F 7, . -, "3' . 1 ,,, I.'. i I 
I ii-A 1,,.r A , 4 ,-,'n',)-,, -, " - , , ,,, , - . - , -'Ii-)-1,64., ,, , ."I Iw,,,' ,jl. ,,,:,,. I ;A".q ri"O - -:Wl ! t 

, ,.,.!--, 1i A.2, ,,, -- -, . , . I, -'qu'L .. , ", - . V '. ,.t)- I .. !,--, , ,,,,r _C..!) Vrc .,4,;;, ,loa .l,440; ,',,T' A iI- ,,'O_; 'A! ;!",,'-L4I ,"," . # jl'k - ", , -A- - ')',;, ,_-jJ,.-: , _,,, - j'_, 'I",',. .,','t : , , ii,Alllil'u.l. Ip -wxt4,- " ,-,, ,t j ,.I " . , i-Ov. -ttiires,,. ,,.,T,, ,,,,.,,-.--..; ,.IIINAI- -- f t ' - ., .- ' .'1-,iq ... 
4j 

,j, ,,, " " F, .42'Hi .,,,,;..'..,,-;4- , .".lll_- - ,,,lj - , ;,,:, " "'.-' -o ', . I 
, _ I , - lr .. .. , 5,u - ,. *.,w..li%* -11-11 ,,, '.';.-.l-:,:.. -_Y,.---, ' ;, '. ,4i7\.,.t, -,-.* l. ll- . i','.;, I;- r4 lI.-N, 

, Z.'? 
I j_ A - " , ,-1. ,J'191 'Ol 1-4- - , , ;, .g"j;".",, !ZR, - .-Irlp" ,J?-., I I %. ','I.TY zn 

-
N;;;, ,-i .1,V? 

l 
, l '.I , T." -A',',,-J.i+,, ; j li,;J li !:J;i;,Ni,,, ", I- ,- :Z-- ­ '.."I ­1,1.1 a,- 4, I p ,1" ,. .' , Vlq , , , . . , , " .. " , . . :' I. ."_ - ,I;c" _,W4h'll-;' . ,,-, 

. I 1. ,411" - F ,: . 1j, ! , - 43'.1 . - ,
I _1 t, ,,- ; -.6 1.,p;l , ;. -I I I, 

;4 ,.,*,,,N ',-,.,t- lg'; ,', ,I ,; p ,P. -i III,NJ11 -.jjt il,;t O' I, ,1:.f:. "It''t l',,i986-.-. ik it%- -!Zz, .P, iLeJLd:,*,,, --'?,..'.t _,-,-,,.-1, "..M,.,j , 
Xa 

I,t;, ',' ' ,',,,*,,,S'dliii",., I j .,,,*...,,i'..,,. ... ­, ., Q ,o "j"Nv, - -A't I I'll, Il.t:',,'*,19-84',- 'i.,.,'198 ,,, .j Ne "' , , ,,,,,,,, f, r, , I ...."­.1 _,?,! 11, - 11 ........ ,,lllg"' - I - -y "'..- )" L'. I", ";
". w. jj ,") 1,1 "I -"I Tt 1,5;._Ak .itVkk.'-', - q. 1,N4 -11,;-,,.rl,Tt;".,Y-, z-, _ .;4 ,,:'. . 0H'B,.1,, . I..,-- "Qs .".(N-- ,V - ' ' "!- I.' r ' ,14 e _.__m_ -;;, ; 'f%,k f .­
--- 2 , ;, -. ; I/ - .gj )V..,tl*NV)"- - - , ,- ,, . -,,;i;- ,,;,i,. IL , ,,I,, - i ,--I; . , 6 .,; - .1. ""I'l-IN, - - -.."e'l- -7= ," -r, 7- ­, ,f, li-, ItI;vi".XW,,."i -J, , "-,,j i I" ,,- I; .ttr',II .1" ,:M-14,%;- ",-""-. ,41, t . If-, ,Ijp -',';,, " g , -.-,,!,,A.,j ,. ..4!a., I ,,,­. - - "Y.. 'np ].' ''IN i . , , - 1,,It, - , :-,*' '--. RM o - --, . -V :, k -,:, . '7,f,,-,:-.'X', gi '--' ,I11t, ,,W'

1: :,z- ., -,.n'VZ' .c I ;gj,ljp-sN-, , 4,. , x L,..-.I , .0,*"lfc:.1- .I . I. , i -_ - . . .. .,)4 , ,4. i , , -,-- ,- Wr, , fv_ .4-.&- ---- .,;;A - ,. ";,_141',''11.4__fl-f-YY,J- , I ,'idatC% 'K. 'V ',,Wh ,:. %_t , N- 30/ki'," -.- -",-.'2T/ha,v;tT.,,-- ,0 1)r,.,1.I I'. . " u *915Z ,,--tl . jF . - I ,';,,.,-ka-ti-_FBi C,,,; - A.,:; :.e..;, ,3.-I,-. M-Jpi,1'rivl 'Du,.' .3. , - " ' v , ,!.', -;i-... gy
,V M a,_, .--%, M! I , .';! Ivn;,!:,e.41, ", . , -- 7, I.- - - 4 Lw. - kNIV.i p - lie.,- , 1, , kl' _ -m, V,.- . , ,% . ,., Igi..FWV. 

--
',V 

,-Y, ,--4!; K, , 
,. 'j,Z SJJ x -%--I ,. ,ky - 'il",11IV%. U - .,",11, , v --- -_',yo.-.. , . ; l - Ai,Q %,A', i 4.f'.: - . , 1%i . - x1l, ,-y '. . 11I,, I%.:!:'Pol.;, -,!-C;,':.) I _ 2-,1,lV-1s3-%., ',*"Tl; ! ,P3 tlyO-IM,I). ,. ,.f 4 T;; '! . y - .. , , . .. . " -t . .A .,If . $4v , -"., : _M:;.O , .- C R. 1.; -_,.I".3('-? - - U ,t "'!&,-,,' , I?..:tfj.4 , ,,." Y. m, " ,I .,1, _n .4* ;,,) . If , - , ,Ar2,, w'!,ifh,.JP' - -I,V11111N- ,.W I114 e! yl - ., _r4e0 _1,I7 .1 ,kF? ; - . V",? ,, .;Ij , , " - IP: . 'P., __ "! ' Nl- -- ; ,, ,-,, /,.,% O= jf 7- I , .n, , - ,.-f'L! . , .j,IkNI ,J3?,KQ lFiIr r s- - "4 ' "',''25-1jCg , --:' ,--;-.-;7;2- '5 T, bAIci- .', , ;' -, t; :-'.''k-T Y41,I 1I!;Z;-, --- ,,, J U; ,i- I ,. '."Z7,'n -,-;., tl'lL ;,,, >.wQlrjsE ,25/, -%!Ulj:-p't$ ,, - -,"4 .-I '" ,.47-7.- , I .AAIi ,?:""'Rlm-. .11 .1-11';tl r x .. ,u -";?11 ,,Al, "', T- S . .,,W .1;.MIVNI 

& .I ­, " 
61 _ ",L f, ." 

. 
- . V 

, 

,'. 
. -'Iql" 

..lj 11 ,, ,,V 

Mk, 1, Y,;, ,.,.,;:%m,;..'i.,i .. I*1 I , - - -,; "T.j4' t - - '2 . VD .,I , CA - - . 

http:1-11?p.jl
http:F,-l,',.Ot
http:aoVti.lq
http:t",i"!.it


Y: , !ii:t:li,,.::e.I . - .,.j:, . , I ,',,I,;, 'f ' ;f:..- -"--, iT. i "11 .., -. 4;! , -.'.r I,! " . - : ,";WT - W."";., I.-Ij ."s .11", .'" '...-- -NP " .. T'A 2 a -tw" -. t . ... ..Zi . ,_; , .,,..:iA- '1',',-

--

,, ,,';'Y , g , ,.. , , *'.."4,. I 
, ,.,":l:, ."..",."if;r.."1 :.. 1!11!, ! 

,. . ...,.11I§ w .,.mf..,P pi. , .1 :. - ! R!--,n , :..; .A; < 
........ Dm w ' g mom mmi A.1,!,:" 1
, ,."M . .. .7,413, WgP,11 

" ' ' -, .- I.*:P
.1, I- _ , ., 6., ji ,,,

*, - t&'.., '... , , ),:V. 
1m ._MA.", FB 1., , .111iM, V , M "i - . I "" ... " m .If" '... 

t gm 
k 

... , .!A-..k ., . ",..... ., -,­, , WrN'i.!, , ,. JIZm R1-- -jV.-*0R'?W--N.. "I.i 4, - "'N , T. _.;..1-I-,_, - ,- ,.,i t,.;,-,,."1,T1'- :i ,, S? ':. -.;I, ,, - .(N 
Y111. 

l:1- t. 1 
"*:_K 

..-, , i ,, .',.I!,;.",."4., 14... -. ,,, - "'530J.. U4;,iVi;-l , , ),; .. .! ,, .­-t,.1II.NIV. 1-. -'g,,,,, -*"i, ,.; ,.,,,",,!q4,"e-.:A,_-.Y;5*I.9,F,.i',..k;, ,, V-_..iAm, F-.1:6;;I., j 
I 

r,, YIiji%,, 
-15; 
, 
" j-.51 

t 

I tl -Ei 

.. , 

'i,..',,... "t-7 ,. I.,,,*--:I;.";.!";., -,, i,;! - ..".. 
, - -

_ 

.- . 
IF-'."'-'-M, 

"',
,.. i*;4fk ,I -"I ; ' I..',I.VII'IVY11 61t 

. 

_... 1,'.-, ' ,'. 'I-! ,f,. R., ,4.,YZ""i""-, , k-,,,, , -';%ff,-,,!I- ,.,.K4?,I', '?1',t'i'. ;.; - ,,,"p ,:,M 1w.3I.." . -- ,- . ZA" ,,'-'Y,., .)." 4 Ell ,--M ,;-,, . " t5 I,fv, _ ,, ?.1 IV., '.",,." /.T5-i LA- .-,,I-i ,__L "I",,.I.1MA I. . -" ,it.'!.,., -,-;,. '%'.; -',...."w.".-z--. . ,-,.., :.Z.,.."" , '..;t. ,."'. N,:.',"t,,-', .",1,,,,;;.111F"....",_ . _S,-,r- - .... .. - -'1.-. ..,:"f. ­.,''Ipj'y, ';'Ti.- ,,,I,,III111.111,,"I.P......, . .-.,,klQ" o ._ ,"'! "' k?-. I ... --Z.--rlf , ,.7-;1--.!,."i'i.,,!.."!.,!",.!;",!"11I.1!1_.%4 . r , ,'!," -T,,.-z'1 I 'i ft ." '.:-,,,11: ,-_ - ,;."".-;Y,,, ,J,,--,'-jji*f(1.-,.S_Id".20.j,V*41- -',&I,,,1-....- i:.. -Q . .',7.,..,*. .,-- ,-,-I.--.",.';.1 . 1..1:4 _ '.,,_j,,'v ,, 1, 11.4 .- 4-i;-ivi,"', _-,:,:IJrt."",;.-;'x;',' -'i; ____ .- '_-'1..1"_,.! " Ii*,.,O..,,.;,.,**-"1, -.,,', , 7.-;; . .,4,,..P.-...jj "w,:.,- , -'i, NnyI:; 4;11 - I r, ". , -: ...I.1 , P *:.'I,..,.,.;r ",We t ff -C.'i -LI -, ,-j.""'* *,:._._",,_ - .7c"i"'i:*,,.- , >. a , ...,:.!. .1 :: . , : I,.:,;W. ..1. .."'A,, , 
J,;, __ !. ,_._ . rhq;, , ".. 

. , ' , .,') """' - ,.-K.tN.W, T;,:""M.:-!.34 . , -il,.-vx; 'i.'i . 
,,l.1-loWl, " I 0 ;.;- '" -,ff' V, ',,-,,, t.",4.. ;,-,-..-','-,i'ti,, ',t.-. -,,- '.,i,.',',Iif,,.ie,,,I " _ ,ii2: .;.,":",--i ,';,';!,f,-', ,,,..-.;,,-..-, :".','.',; .,!;.L '..'_i-, -1.-1, - 1. .. . " ,-4-1.,,,.11.._ --- , "...,.:_I:; ,.'- ".,(! i..,ei,.7, , -.;T.I,-. ,,;.,-.-. ,!? ',',"ii'.i!;r;..

1 1 
-- -

, ',,, .- 11 
ln . ;l,'I.)"."i C.c ii- A '':?,Wa,.. . 

J " z' , 1. 
,,,:I' , .'i,, ,;<,,!, ", j"... ".", , q, , 4,_; 

. 
%, . , - .,' :4 - ,, ,,W,",.''-"..'riiljl.,),-._4.I.-I.-w."-_- *1.1.ou,,51-1-- l- A Y..t,. j,"'' -, l.1.*.:9 , '- V. ;"i.,-,_.,1-1"a: .,, 1.. , I...- , ; .-; - ;, 1 ,.. I. I. ,., ..,,,,.;,.. '-.,%,-;--,;,;"ri'I~~." -, 1,?,L,1- ;, 

r ,7l, l.i.,P-,i,,;:i , 1-- .W . W V'T!,- " 
p 4; i"rt:.t).I:' '.I,. ',.''-k - %'.)"-'111.1 I!:-, . .",x - 4 I 

'i.'4.-';
-t .:;'..,,,!-,, -,'.P. !-,-- .I ..... 

1.0 1f3i", ' - . , ,-,-,4:"- 1?17 _ "z, -. f.11- I~ '. ,,,, I . i '---,; ?R-.'".,- , 1. -.'- , '.:'!X1. I...; ...N'A- . Ic " ,:,.i:. 'Z"'..fV;,., " ... -li . I . 
I.i , -- .-,.f :1 I'llvtv.",", ; 1;4,. ,,!,..;,.- i-.-.',, ,l ,..!"",. ; -;,. , _?,,,,, , _.. ... '. .: .. : , zlI-? "",.*,': 

...
-,,, 

. 
I. " , _ 1;1 w.1i1_ -11.;,.i,' - 't, , o :i-.. , - - !fL%,,'., 1-1?.- 4'--.'11111- . , . I , .. -,!!-,,,'I - . .:,.,ol,% w ,.,;, , ) 1o"'.," ,,; _ ":, 

,, 3 , , 
llj, ."I , ,! 4, " "W --

If I I I'llA--.. 24"; . I :.U ,, , . , 1. _;,- . ;. . . .I 1; - : _ 
- '. * " "" _0­

".1J;" ,,ri I , , -'.1111, ", ..i";; ;* - _:, . I. "I . ., .:*?,, ".'Z' _ : 11 , , 0 1 I -,i, '- , , :," 
.i , , , ,! "-' , , , S yw;..(I., -n:-,ji,. . ..... ,." - lc-', ; . . . 1.11 .., 

,,','i,,,-', :4: -",",c"-,',';,',,.,ti-, '- '..01
,-,Iil.:..;: ,F.';";. ""e:;.,,,,r.,..'.", .1. .; 'i' g-; Ls,-l",Jkll" ...,-I I , I - !1 , , . ..... " ,1 ,,I- -- .i%:,;",a',"O.',(, -,_"... ...*"S ,,., ; 14".U .l ,, ,4i'',-,.- . .,. ,> ,-, ..t,'it.,.i ?:-,.,,1!v,- , _ , "' k I '. , 

't..;.;' ,11 i .- . 
,i:0'0 ,ra19, _ 1o; - .. ( -?,, - . . . ... I ; ,l 

X.x; I.V .,.. v. .1. .1, .1-I111I-1._, ..r,_ .. 1'i . i ." , 11I, , ... '0­
" 

ng,,, .t -. ; , 1. ; : . .. __ ,...,,TI.'1,,..';,1,,;-',".." "",,;1 111I
_,,%.'! , .,R.,:- -11-. - .t... 1. , . - I . - 1 11 . ' 'i s.u,101. ,,.11 .. ..... ,-It, "".1111-

_ ,. . ,,,, ":I."'P " . -. . . . , . :.-'..I.". t , , , - I ''.., I,.,z ..,.,-'- . ,,, -1 1,111T ."i % N- :.- .hlg- -, ,, ,. , .. . , ' ' ,;-,-; .- ; ". , k _. , .- ,--.,Ill,, t'. " . , ­ir'! IT:.4.1*" l-l'.",.,.'..-;,.:I .. % ,,. .'.f.*. ", ., .Z;.'.; . , - -, 11Ml.).;.'.. "&IM !-. ,' )' ,,...,:f";tl',?i"eli,;;.:,I 
"','-!!i.'Iyj',.. .....I X"i _ '6 i 

, - Y-IV. .--'-." ".Y!"'.I ',",' 5,;"i. 'ei ,; '*,"". .".%!,-[" ,. , . , , ' ....- . ,. I P. V ,,!, ". '. ''.11" ," .:
 
-( ... . .

7 r -,---- . $ 
I,., - .. 7V , T,:-ZTVI I .f-,Ap 

k-5111 
- 14 _, 

W ci i m - ".?!q,, ,fi ,-.-. !,,e -, -- I " ':.",* -,z-Ails-,M ." -,- - i,4:-.,:!,;jl::, ' '-'--%".- !..4. ... .",."v .,. 
':,* 

t:!.--.jj',,,'.. . , -,, ': I ,j ..Iii.
, 
4 

-
-- ; 

-, 
,,' ,;! ",,,;:,,',::,
. - n . ',' ',',t;",..ii; x.:f:,i"".qq,.,j,:-:"Iii . ,-,-I-, , .. v g , , - X, - .".,C , I 'l - " 

,,,-',.NfAt-"(,.;i-.,4"-_ , ,. , l' 'r-'-ij:',!. I.'-,;'--'t'.4 !7".4,.."",; 14f-j'i I j1-.r1---.-!,,"-,:1, -, .. j,-.*._,,j.-4---hJf, ' .*.Z,-'.V ,; .!,,& - 4'j"A t* ." 1. ,' 14,i l 1 - ,-:,",;,. ,,_ ?i *."-.* l*"'.,,,ty ! :;""", , , '- rl I - - ,, -, ": ,i,I1.' , .,.,) _ 1_7, t"w , _ .- Y-'._k-- - , "J- :'p.' .0 . ... - A , 1 , " , .,. a­*q-,-0-:,- I- " 5. ' - ..',,."";7.I )Vii. ; 'J., ,, i:,-4-V', ,!:-'Yc' -. ,%'. , -, ' - - - -- * , .., , , , --_.,, ,,gq.... I .10, I 
4 

C.: J -.-):-;--;*,f;-r.:,-:-' 5%-,;- ;,3 j;f-/ 'kI' , -." 'Xi!"";'s , . . -- V,,K"2 8 _ :V&5 ':: ' l 7-81i 2, " - z.Tj.6:... ."',w n z '- " , , , , 4....... ?I '.k , "' , '.. ...4"" . 80 T+ ':'--,,'".:,,,,---21: "" VA:Wi
!.,;Ig%?A,,'..',',-. -U - _ -::,.Ig.-V;,ti_- I 0,1- 1' . -..'fV,"..- w -1 k,P, j- --'i ,t l-*.-*.I --- ViS'-1 Ii_I "I"'. -1 ') ;It ",Ti ;.'V'.-;-...,"f,j4T...";e;:'),-; §;6y".1; : - - _..,,+.- - ,.,- ..."..", , _ '.*.I.-*Iv,e;4 .. i"A ;;.-77-',)'", ,,-,:;'; ! :; - , ,....,":; '...", Zg ,",-. :N,,',; -11-.. -i.o',,,'-'- - : i,.::l-".1 .. ' ."- ..1fv;',., E7 'I_.-. . -- _%:9 J,_
0 "N,JVil-kMJ',I,*3 w ,: . 

,;, , .., q.-,,-!,- j.?.. i -. " 'VY11-.,'.,; -- :. "1 , ,,,'.1kv, ++11 j , 
j, .;,.' ,,,'. ,_ ,4'i.7,, ",,! .vz. ;:.,:,.-.,, N;i,77 . +.. - ,.:. ," ,:-iM,:,P ,& ,.% '-,,.'2 . '.. . """ .;. 'I' l":.".,*. t.4 . ..'.;el,'*.!;;;"." ,2.- ' j- .;."Ai -,',-.,'_. ir. , ..1 _.41; . -I- !.,,':" 

: 
., ; 
. 
?.-4:--*111 - 'n .,;. ..... *r,.,.P!,i 1-,',,,,, . . . ".-.." ,-AF '' ' .,I:t ,'., 

'- ... i"4vwo , i; - 11 
-"I'- o,',: .: -, , k& ?--Vtf , , .. Y,;, ',WW ,",,j - , - ,f):,: - 7,,j-j,.f;,, -.-- , 7,'.".,i.", '.- , ,- _*,_-" ,-.e.%'- -Z" , 

._' r .I'.,,-;,ri- "' .. 1- 1.,II-.1 11 11- . _ I.-;'It-,I I .',', , - ., ' ;:!;r .'., .,'. 1 ! ". 'I ,- . - "-- ­
- Iv- , . . .(.,.,- .. "'!-.'.',,- r , "Iq, .i --.Q "I' '..""'. ,.,-4;* i7ly;"T" -,R1- "II.- *z",". , :.:,!p-,.*"",.:1'*" ,, ,,,7, 5 .. I ".f *.;""f64.-.) <I, - .ii',., ";.,,4',I .'t';'.- i"";4 ,?!.r-1! -,.i;;,f. -'i,,- .;, ,,,
I - C"Im'.: ,.,- .1:;1Y-_. . I -111-111"...wstA'" I0'ta,.:r,"""',,4;; - SA ._',-..:,',!".,,"r-g: - - -,I- ;- ) f, -* i5l,- I. .I",I.. i ;-.f,-,,C-_ Q"?_,,,".*..i I,%;-t -Ie.i' qT41.'": -, , -.11n-'.1.-- '-,: , -:.',,W ! !;- , . . I- , -i,:",14..
 

I ........".. . ;- , , - ,,oR.. E --- - 4, . .1. - ,,. ,. I .. .5. -N'- ,, , , -- W 1.
 . I . 'Z ... ,"hPJit- " - .,,-i I7 _,,1 .gk". .,o.;Lni !I, I,','
',;I,%w, - 1, I,. * ,(.r,..1,,m.At-pa:Ni-,:-. '.-,,-i-1iL'-$.'.",1.11.,I'- '...--l 7::."',N,- ',. .vj-)... I:I.,- .,.. . , . I- - , ., , -'['! -- ...j.- _,',Is...IF., +,, 1,,,,IPR4. _ ...­,1 ,m.-.-, ;..,..,.-'g,... ".1"It. -- :r 1, ,I..., 21 ,)1I.-,.I.,- I', * r,:,',1! ;14 , ,!:. "., Z x:4", ,;'.', I I 1 ,_ I_,.,-.,.A , 

I.. ,,, E., ,--, ,,i.111, e .. , " ,- ,01 ",, .. , . 'ev "'. It -. -VN' C"-14w , "', 
. - . i". ":,'..'.',",",',',j%,,;g ; 

. 
.. 

-,!", 
-. i., "; fr,,54i- j ,I ,iq:. -.- .__._1_, i;,,;-*1. .rz t, ......,, .1 ,,,%'. ,, ;,%"" ,'. :?. -..:- ,:.-7,..,- - I"" : ; -.1 , ", , -i ;,;I, " - -,P'tjj,...".._',,._.,vj -I:w'l".....". , , -- Ili I S ., ;..'.... .:?,,;'-. 1'.1-1 - '' - , '!.,;t7.i " W,N,,N. ,, IN" .,-i.,!,.,3:,5,7!i-, - "..,- t. ,;,",.! - .- m , ,T', J- j..',;--%-,J'-l'-;,,,. i2Q, * -4-f' I' , ,, ,,%Qli,.&11.' 4.,:, ", - *Il';I/154,I I.,I '"IV!'j'r""" ;.....'----;.I,,.,/-'i,. i't,Zl,,-,4, -"Y"!28 ; " I T 637? ,'!"-, , .,-'VU, ' - - .- I,. -. '11"'t,-,--.1,_-;.," n".."'j.,.f-,_-, , .,:e,r,.v,'X , 'I,"+.1,l'-,,.!,.':,''N,R,- ;.0,:I .;;-,.., .gr" , - , ., '

YAIV U . '"D-!+I7""" .1 's "j , -i-.,M.- I.- :".-,.!", -
.14 %, ,- . !.....,.,-, , . -,+",-!iz,, ,, ,;i, ;".',..'"*...",*i!,! '.1&%,,;,w ",;,IZ-f "(:!"t,.* ;rv. . F-,t,' " . " " 

,.._. j.4 ."-" ,,'-i"- .. ,;,,t,') .?,.;;I",i,- , , .'-' .", ,,,,:,- ,,,. .i .z -- .... 7"4.,- , "'.", . - ,!% , .':.'ii,*"-;,.A,.i",", , A.,._, 1.1j;?.t;......, _ _- _1r, - . + .'2: ",(.- I,,,, ,- , , ",.. 7,' ,_11--- , -'.I~". .P..;n *" _ _ I.-V---), . . ,._4 I_,,,,>- U;;-'4;o. # -; .l .;,",!A t',;F,':',.M,.',.1;.!'. . -11-1 1"!-- -, . 
,,.I . -i _,._j§ ,;-.N : -. k* _ .11,1.'., . ,t,,",.'; ;-hj-,' ,.. ' I71-,V_, V 60I, -,;,,6 '1,1't';o,1 " .4.I,/ . z,,i' , '': ,,T*kl!, j -;I -, ""' ., . .:p, , :pi:I........,I, -1_, ;,,, I_... ,:;,,V ; 1, I ' j- :r-;-,1,-,A>--,..qp -'.!::l.,ll,'. I 0 ., ,- ',!'.J , ;, oo.; .- , 11 '. ,..;'I 1.1 

-
;." A.. " V, -

:_,"..: i 
., - .* V .qz; 

, 
".,ii..

i t-'_,-
.... I' '. -,, , -,.p r, , : - ' - .: Vxo. , ....;z ...Txp ,- - .". -i"', 

,-,-i- . ;'; ,, -:,.'-e*7 :- - .- ,x-J " vl , 4%, . , ..t , ;, - , 5.: ?%7-" 1 ; .. j" r,:A. ,..-- , -.1,-4, '.. APoto ,' , 6,,o ,4--,, '4_5., ,- " .-" .f .. 1' .- 41.. " + , ;.- !7'-Y_- Y.. - ', ., : T , ,- -- +":....I -.;!"-4:*f.,,. ;.,.t Wl OItr, . ,;::f:-,-, -:I'-- - . . - , - ". ...... ., , 7IUW.W,11 " .-10 . -7 - ., 11,0 1I,1,,- ..".. ........,%. :;;,)c- .-- g, i ,.4:,
, ,.111.1 _t ""'I .1 Iii I-I11.1. -- . - .,,;. 61 4. - I:-* :i.:.Z.-ii-V , .", ':.-,.. II-,., i , , II,,!i ,M',,, 1--X!' rl . .11.11-p!.." '. . ... " I.. .. ." . 1.,- V7.,'1.:-';,%. ,, -;-,L',., I.;, ,r,-;7-.,.!A,,.Ar,,';' I . I - I.R." * -, " , '-** . , ..., ;I.", .;..,j , 4kii. :"1101- 'I , "'.I.,;. . .V; ,Pt.1. . . '.iij,..- .'111.. 
w1a I_ ,,,,: .-,.(.". .23,93 "-- , -- .I­" I-7j,, , I- - , . 1... .,' '.-:.i * . ,S 1f i -.; 3 A -" :,'-,). ..;- !:!O-----,":I,.'V- , 7 J-wvLa:.,.-. ., -- -%. P,, -- - 11 * - "I, INMAAM ., .... ..1 '. .,.- - z , .. , :Y, ,)aq-;F;', o--* -"' 1i ,1m _ j?-Il;r :,:: * , "-- I . .. :;.I ,;"' ;4.7-1.1.1-. I ;-:, .", - , - .--,.'.',.;.r;---I..-,.,lip- .I-.. , + ;Q-I.)! . .. .. _.:m _',.,;,,-,f';ei:" 11.1". 1; . I , ,gq,-"4ga,-,,1; .,-Zr;,N . 0 -,."1'.;4 ,7 i(i%, , - - ,- .,-K--;45.,. ""'.-.-_ .: .1:. [1 ,..: _ !'...1 -,,,-j ' : ,t._.-_ ;It..._I.... --- -..,:..,, 1t ., ..A4z , :tS I., "-. ., - r".-i,.i.I..,1h I ;I,,,r ..11111 1 .. . I- --. . - . "...1.1_'. ,-1'1:'II'.""!,.7KA','-rsi-i ,I _ ,,,, , . "5,.;r-.",i, . .I",F!""A'I. 

. -;; ,..L- - _ I ,;-A,.,A "--*.-n ', (,!-.T!).,!',-..',,F..,C;,. - 5;.,." 
. I

.. . ..i.
'OR.-,,; ri'-11514-1_ .-,,,i",, _1,%,- . I t 5. .., '... ._.-,:...!.Z, ,-.- .'-I'-,...;. '..I...... . , .. I. ,. .,',31 -- _"!;v -I -"-kt-...' ;;i..;4 ,4, 1C'A-vv.;1 ,:jI , .-...m;'17,'-;I X11: +,I:!,;"i,:.i"t.:,.",t.,."1111, I,,'j,;0,e . -..,:,.'., *i:%-,0-S:,.'nW14,;1f1-,(1,;.;. .%*.,tz--1-1I)i--. - .,..4- -.--,;:-!., .-,:., .,i, ,- ,.I;+.i+,'!'-.,,:, ,,%(,..r.-.. 'X.Ii-jl:;.-I. ... t.,','.?,1,jji,I JL14.v;1;(,;-- .. . - Z..-,-. I..... .,:. ,-P, ,," ;,-' , _AIX ..,-- I..,-,.,.. .., ,,! 4.":1. I., . -.jI 4-i J.:. ... ; 14 I-'. - ? .. i!%,4., -",-.4+;- -'.- 1i. - .,l .211;.4,,- , -.;'.'p-.!;, ...'a ,,: .,,j,, j,,d.,IC,v..J, UL-,1 V. ,",V." ?.,, :,1.'.. . ,!2.,*",.". ' *',j4- .*-f...1!;_--?.ft-.''., ,"..I.I.:..... ii",i,.."..e.III I.,*1,17 . _ . -4vf . 'W. I . 1.l'+!.,-*-. , i"I" ,-U-..-,.-v,,: " ". I , i...'..,", .. ," ql_Milf4hA ,',Z_,, ,tFx , L)*;,/;j,',L.-k.-:11.-'wi'VY",)V'q,A,III4-.,-,J, '!2'.11.- "-I-,L-.3,'Ii,, I-' _..... -I, s,.".-,.". ,,.j,.,;,- _Aj , , ,:,6, -;!, , , . I,":Zp:.f . .i.,:,, ,:;;,-p,'-!' --*4,%j,'A. .%, . ,-- . . "Iq.w.... yP,:,. 4, o'o - . 1, I..*I.) .",' , .- ...a-k,',',%ILI'_-,j.. :n ,f. , if.N.­- ,", , ".., I.' 5,.,P',.. ,q .".. Vj, -I.,". " .."".;.:,I'-'.."":.i.-r , j-1. .,.1 141_:YrIW471:11-, '.R -4 I .111","ev:. I ., .','..'.i-*f. i,., , .-f. .",Q "-".,%V l."':VT"'... "?," .t, . _ ".14' .', Sd" -,Y--j* .. JkVVj ,jI'k ; - .' ,._-.i- ,.-;*W,:- .-.?";"",-:,',' .*%-;*,;,'.,. ; "',: :,j" -. ,.. ,,J..,11,1: "; - .;.i ti. 1 -' t ,,, mx,-, . ­

,,,. ;I1,Nf',, ' . ,-,-. r.,-..,, ,-Ri.1 - ,,T- - :, ": ., ,i i*, . " A', -1.1.,'.." . ,, ",-,,,,p7.,; jT i & .4r,.11, Y'.., %s.% .. ., - - -
. f, 4., :. ,\ .".., A;, k.. , ... 

.q.p ".:" .r,- " . . . ,+_T" , , : .+vi" .0 'i _..,:-_,--J.. A'. 
, ,J,',rl I . ,+.:"-",. . - . , !I ',_,c ' I ,t. YIi, , ", -;.". - .. j.. .1 'M , , N' , .1 %rf, , t '? -f-'fe,',;-',,V:- .1 .- - ," , , E. '., : tn - - vjtf.; '). -:;:I, * "J*.A.*,.' -,t7,-.II vn,- ....,-;,Zw* ...'. ,.,,,, ,.. , -V-,.---1 P.k,,I," - ',---A6- I -+,.,.".;, Ij , -- , ":i;..e-

-:L"':ew4; -+," . . . U -4 Y*',*-,,,Ix.".".1 . -:-,.-,,-:" ,-, -I,4?-kIj- '1. ,, i n,i"4."I--) -, .",.: Q ' ' ;,., .";t.kI,2b , ., i.',ik*,, I -' - ;" --... N..".."..'";-.Ki. !4 -,i-,'),,,', , .t,: i % B;X.i*, t +Os .1 W."', .. "., I - -_'Li-A..* v . +z.I.,I,--- g .".1,11AA1, " 
, I,,-;j-.- ',,'.1.4..,, .*,,%u-. - , , -. -., ,7 ..,'A ',",.. .. n...- i . ..,.I.",... ,,:"-, I ..I, - , . .- _, ,. .p --la . . .... --- 'L ;,.- , . , , -f ,flr,, !P11'. * ----.-"., - -, ,- .:- ..- . . ., .I'- .,.I,.li.I;;, 7 . .. ... -,._f74 Z,.- .)'I 4" ...I -Z, '- . , - ...I.-f, .,, ! .", '- .*;,[.,.;,- r,.;e:,!":(j, ij .' . TI-.'M,: :%II

,'I."
;-P, I.I ..k.-" :,, Z;1t),f'.,- _:,^-i . -"-'i '.l; -'.-, b..,4 .,.,!-f:.','-,-.-, f ,.". k"- I., ,'..."., - -.,1., ­,Q , ,, I' X, -. 111"'.11i-.1.1 kd_ 1 .-, "",-,-' ..4--.,!.,, "'..'.."..'.".f.-,ol"1-- i' --, , .):.'U-t'/'..%Lj.-.--..;V'.!,";.!., ; --- -,,,,4'1,11 .,.-.I. b I. 4.- "'. -;:' .1 YT'i'.'.1-11".- T411* l.".;;..., T7 t"*,.;. ", ,Ir".., . I I., , " . ,-! .,.,. -;i ... Fli ."(.11. -Ae,., ,-.'.''i *."-'7 .%-,- Il-:;,i.w .. ­..).11, ", .J'.., - ;), ,.- -. .4"v.. "- i " ,,t ,-"'... "V .I ,fl", , , - - - . '-4h ; .....,AW,f%,-2,.t, O"q ...... .,.'.'1;i,, ","l, I':I,-I, , I, V,-*.. ,:... "'IrM-,-6x!:%, N" ootaa 6,19 ., itddhtojkk Ch ge,,-_jp ,,-, -.-. -M;,;WV"f,\:; I,;.!ic.. I... L; - ; -,*. -, 1,!-!i- , ; ...;, - . ,,,p-,,, -1 , - ,i ,Ifl.,,'141. ......1'.1'. -1-111: . I;I_,N(.; ; ., ,'.q.*-,,,,i ",-. -... .111 .. _ ., - . ,.-tllv . .I.I..; , '.""I . I'll , , , . . ,.F. -t 1L..-.,'1''Z , !!,,s.;",! 

- _ . 11 (.-vo -. ;,._,_._,._ ,+ "".*I+W1,,-_.- 4; , , ,r',;"!; '." .- .'... .. " .:.",*, I:fl S.TN,- - , .....-, ,.,., I,. '.I.. . -4'L:'..,;l,-., ;,.yj lj- --"... .'I.;. I1 -" . .-.,,I,!.Y-,;+-, :I,.,,.... , . L";, ,";;,.Y";.I(Iz,(
11.11..... ,-iY.' ,;.i. ",4,04t".4 C:,-*41 vI01'1.JK-;, Iiv-,-.,t,.....,,.-IV..- W-,.31 -,',,' fki-.-., -t,. -'. .. ;1 ' _ , *- I*!qj;;*-k ';t,,i,-!.,,%.,,.'-.,.- - .., il;;--**" .'l1.'.-"-.1--,,', .I..­1.,,VIN"e,,,.,'.,I.,;.-,4""7*;.. U,.1-11.-1, .i.1, ... .. , ,,'r , . .- .V.,.., . *".;!" I. ,; .'..4.w, 0 . --*01*'' .'II";. t,'i, .-- . 1:', .. 'I.yI'.pJr,1;". .:",":). " '. " .;,l,'.,I. ! , -q....- - " , , ,I.... " "il, _'I,, ! ;; . . - -".-. ". :'.. . ,..' I... , :4q',.l,.,,--..*z,o -,., . ! - ,;i! :-.-,. IK.I.:- ,-- f i._ 
- e. K.-,Y.--.VI ,Lye"., ;, :n. . . . . ,-f.A.Z",TZ,,,,(".+i 

."4o, 
-:.. \ " ;,." ". ,,;' "Z.,, .,11;-

A ,, ,, ,.!-,;..".."..-"-,: -. ', c, . ."',, ::..- .
__ 
g .,A. I -11"Iql+-. P":, I .'A"11";1.; , -,,;, ,, , ., ,,;. ;7- - I 1.I,-, - - 'i . , + 11A r .j..., '. ;:-"p.tliI-~..1,, *- -;.%irI ,..+,.- - ,.", -7___ .,i" - _.- . i-- i... I,.,II..:-- ), -,j..i I ,, ......5 , q:", !;i ;.,:"-" '-, , .;,"!., .i.".14.', ?_,'I.1, .,+"'.."- "-.. . " I" r,+ , , ',; ,

-'.*,-r.11, .1-,,t4l' l , Rm,, I',Z., ,., - , A m , " , i - , .,-.._!, , "j:i:f "I, 1:, t , ' !'',-i ,'.."... I ... -,.---- z -J! A" .. .. , .-- , - ", .:,. , , p., .,--,j ,.,, '4.) "?, ""' I , .., , Il ,,! '?-! < , 1,1"i%,1?, "r.6 , .., . : " -.-.u":"J-j; , 0 )"-"N . .--lvv,.F .4,* - .'I -- -- ," ,t I ;"%! " 1'4-T7j1.);. _ .IZ-Vj 4'
_'j;, 

: 
I.
J-

. ,.i',:,.,1"4!"6,','.w-: ;"..",,-_'i-,.,: ,,,,,, ,11- ) I " - ra ..... ..11_1. -- , , -I,-_'J l.- , , 'i.;" *-. -; .. ,-Y---; .,';.,....,,"'i. ,.,-, * " .A. .... - 4,.,-"-, ,*.,.!..- ,. ,, l,,,, 'i'+- ,' Z -, IV ,1,"-,'!',:t"s .*;,, I", , , .,, '..: ..:" -,.J;. . , - -.ji---.Mj . -: """ -;: .- .?;."!+ "":,,",!." ,ti. r4!, - - ,41! . -j . : i", , ,,J,? ,, z,-,Pi,V!7;.',.:;,: .,;.,.""; 
1, 11 , . i ., ,...,,.

,.-s---,.'%N+ !; -;Ai','??:*'.v "'Y-. .'- -A,;,1111.""-.. ,,-.-,r,,,,,-
_z-: 
. ,',,.,,'. ... .4"T..

'. I , . 
-,',-,'., , 

, 
-,'i. -, , . .,;, ., 

I 
; 
'III, 

", ... 
I ..... _', 

! , *-
ill.'.;w _ rt1117V , ", ,;,.,. i , -- ,;, -- "i . ,41- :,!",

A 
-e ',' .1 "I_. 1,, .."-V--

":i,:i,."..
, . 

it.,,,,,',. . ,Z ,',, I.", ., I~, . -";/.:,:z.,P. I,_I.I.;i , - , ,,I',&-i!j I .", 'ol - , 2 .,, t: ,,, ., .. ;, . 1, * : ;r., I 
- -..... , 1. -,," 1,;.:i,,:-1'.ji-jAV.i ; .,',, ,,,T;*,-' :-tj;: 1-',.'j,1:, -, .yj;;-,j . ,, ei',"(-,.19,64" ' --;,,i; - : i: '. I . ,-i - -, 1,'P, ,P!,'T,, ;-,-,. -, -1,,, i- ,

- ," . . . _',. ,. -- :-, ,"'u " . 965 .... ,, ,:.,i ,., ."'.",,*.,"'.".,,, ."_ .I1.V", 17 - - - , _ -e" Y*,,-' I - _ , ,., : :-, "I 1 I +.I , , -.,I .,% .A. ,*,,'A, ", ­",ki:.. j;"';;...., - _ . ,., . , -1 , ",.,;,-I'.yo.,","r,1*1, " _!,. t .., , _ 1 - - , .I- , . :, - , 'JI, ;, '. . ., ?., ! .!4 A"..,,; __ z,T ,."..;. , - p 'r.%. ­
"I" ,.'-- , -.: , !'"I .:e. i. , "-.- I'll - .*f I. .'. . - -- I:, , , .:11 ,;i........,Ii, . '.1 . . :,.;;--i.,;, i , ,_., : . -," i1. ...

..-' '..., I',o.. 111, o", . -' - . , , .+.:1 . 'r.. . ;:e. ,.,.,. I',Y4,, " -".-:i.,_, -,'.,;,. ,.;.",- '-.1%.-., : , 11" - .. ,:* I:,,1.1-1.-j' - ,1--..', ,'16jja.. .,; +:.'i-t. - -"1.0,_. .,t .'.",,-1;14j, , . I01._, -It'i,1-:,?,":;,7 - . ,.I.-_ ", , :,, 'I."$,..-,... - :.,'4,-,.n j.1 ,r$ ..I...., !,"I'-"';,;,..;A'.;"' ?.",1',' i, f%- -;k-," ,-I , -:, *tl,.' ,,.. . - .- ,'J.";-. .,- -.. lktl, !, eJ, I.-,,,,! -,;-7z'1!' '-,'.--, ,- %.*.j.".C .. .j.. .-,':.',,-,.I ,!.!.f;,2l'I.,,t'.',1-: :.+,+..' ,"," ;;:,i.,!-- _.:.e ,.,.'; ,:: ,-,,.I.,",I'.1I1II ' ...1i%I.... -- - I.,;,Av-,,,.v:' "i:, , I"K4:U", " ,,,.'..x_%;i.') - -;, -,',?1,-- ..-. -1,1-, .., ,,,,V ,:r, 16' +*i:.;5.'..-,Ij. I-4." " 1'..1.1"A."S...' :--,'..'(. .'... ;,,' ,;"/-; Ii.,.,;.I,'.'-+, .;,."A..;i t?,,-, ,:"..,.,_ ,.;.i . N',4, ,- 1."-. .1 . ,(-,4.Ij ! .'..,',%.. -...., .,, .. .. -,,;,.'21" " I - d.'-V,.,1 ',7i.-V-1, -- , , ,,:j 1,t.-;11,."...1 ,-;---;-..-.,10.- " _--,.-- 11: ., . I , 1 .,. ,, ',t:e_'--..,"-,,-* :4, , ,% I '! .,4 _,[-, , ,1.,. ,%1,..:;,,,,.,.I,., '..,:.'J, 4 *,-".-+-% . , ,,, . -t:l -'.'.-,'Ijf",.,z; 1 ", -,4,+- . !.zo.. t-,.A,.!-', 
'('.',*,, 

, 
.F ),-

-
- e 

A4;,,, ".,:- ;' ',,v t ,,?*.',;,: 1:;. .); IN",-' I.Ztj ' ," --.TIt,- Vr,..IV , '; - f7.1 - ;): , 'PI,._ " I 
-- iX15Z";,iiidVdtlbii.,..-!to;:.z11::".-. I. - V!,., -1.111, -;,; , il ,..-;Z-1Y.?:-; g,,,,, :i- ... .P,: " -",?'.5: !,C-4., I) :,V ,,,"i.;'.'.: .i:i,', .... ,., ii' , 4 Mg, 

, ',.Iil-,,',I,,Y, '.!,',", J. ."... , i, ,;. ." il.. ___ -1 A - - - ,t'i,: ,751:1, ", f . - . - "t, -I.!,--,. ,: I-_'-*.,:-;,!-, 'k,",,, ,'.', , ,,,, .4-q - .. .,, . . - , , .1, -1 - , . .. . , *",f".,_',- _ '.., -, f- ""?, ,,',--'%*,:, ,.; .. , - )""":f1Zy?-,,,.-1,_tjr :1,- P-, j-.-, I t:."-,,:, 11LY
-+"-

. ,1',,,i-;,*:'Y41!NI* .Y--, !1ti -,, -- ,',tl , . . 1 ". , ;T, '!4 .,.:. tvj
;1:"*'11., -j-"1.jI;;"l".,y'L .1. 1-1I- v , - _ -., , , - , " ( . "I;j!. 1- -, , - ' ," ,,,,,-,"it'- 1%117'i ;,e I compenaa.t e,-,,:f dt ' ,:d6 x,,,-w --.:.. *. , ':..,,,T,,1 ";I..;,- -;;1 4--":f _,,- 0,1-1%' ..".1 4*1,'..".. ,", ,,,,-,, ,... ., ..7

11,-+ , , 
,----;,-,jz!1::
V."".F,; ,,,,.",!t.. k,r,., ,.r(,., - I ;---C- ,I ":,; rpl''-?."",I.,.' v . ., .- -- "i z, ,, Y Ii* ... I. .ff-'-')--.4l'.,:,,-; ,V,-R.I,-, j:.:'.,n T.,.."Till,,11"k., .,,,.A.1 %k-il-i4,p,,Y,-'1;5..\. .:.-'jjfF,-i".1"i- 4 -,-,j . .,, t q ,.,,.fi ,, ,i-'i :",, ..- -,;,.e ,I , ,,, I 'v,."", N, v3'. . ., ,.'*',I'jFo0,' , 1.'I'll"... . - _ ..... ! :.,- ,i.1, " - ' Q . , ,

ii PQY,, "t ,nijA-L, .- , -; - c y'C. vp , .% .":A,214,563',' 4,:,1 , - Y '.'p--....,-, _.. ', ",;..- .5 . ' , ; . 5 : !i ,.,4"., .,j: ',,.. "",.,..".,., .. ;. ..is -. . --,_ p -...-,. ,;,-"'I.*.-'.., -. .v",'-',,1Sjj,9QJ5,,-,'.,2,9,,,1P ,,;".13 15' 7 -5 ' .,
"I -c"'i ;1,Cq1%, 'i.", " 4, " 'k,,X!'a. "'.-S_4 - ' '. ,";,., _"'i';;, --,*"';' d""' I ,Lufzx&t,- ",do:i§ts,,,'- ,,k7,_!o ,:; , "",, '-;" ..,;,2!-,.:.., '%. , - .,,-11- ,_:4, 1,V.,;-..'?ot 6-1, ., ;_.1 . 

1%lv
.11111.11,% ,-,.qi.1i.,-, ,;.. ',,'; Ll..'e'..; . !n, '..,., - "'Iv.j, 1, '.7 .+,7 ,, ,A.L)j'?,i"Ol. 11*,;!,.: I, "12'- .. ", ,.4 . (j-';,- ;11.1,i. -. ,I_,rT,. I;._.i .,;.":I ;-..%; -_,1".1115.,,.,.I 41- .1 - , ;,4.,% ,ro- %, ",;Ii- .1,j-v I;%I1W+,I'll---i- -,-,,.-+,-,., I-r- "t t'.!",..,.""ii*,-..;.IV.-.--, l,'- l";", ,1-".7"y ,-" ,I.I .. I , .,_-,-:":I '1I1. .11"- ,. ,d. -. _. - , %L'.I I t, ---, ;,11--V 1.I., , " '--- - , _-. IA"L5i, "JI;'t', :' - ,-!," - .' -.,-,,- ( . -:,.v-:,-. ,--e4 , ..P-.,. Y " - , .l:, ;ii! -"Rf;;',+.-,- -."I - ikl- ,W.?,..,74,,... ,,: ,P. ." Ir"I .illy - '.. :- .-_ ','.41..1,A-- .o-;.'.,dj1.;V1 . f. w-g- -: ;WVI .;, . X,- -.,.A=, -'-.1;-,'.,I. ....... . .... . 'Mr-IN,* I, ,,!W .:.S, ,,, -,,11->
i -' t'.-'(-,'_,!10 .*, : ,,,- i, .n ,,2'1 , . __ - , --.;1"'.M-.,' - ,7 , ; ;;' ,.tI , ;j .., I.f,- -,.W -- ,, -, - " - I ... 0.1. I W'..1 il., , I%,I-I-i-RI,.,-;f ...Y"- .'Y,;V,Ij,0.-tmA"-1,,,,,,.. 1,II.I.-. ..111",:.p.-; !> .. Pki, ',,;.,e _ -,'q, , ,; ,i . + ,er.; I ,-,, ;):, "-? . f,N ."_, . .. , '- / (0:,,,,-ZlA'.q .Yqa.r.,.,5 i ;P, "P.:,:. '.go'...- .. . ", .A, 1 ... .2.Sa . ,)'4 ,:.*';.1,,,ij,, ej .-_ " . 5, "-V, ... , 7",.'."'-'.,.,j...__:,t, .+, k . ...n. _ "'. !,1&,n.',-,IK', - %.1,.. z 3:W;4.1-1., ,u 

-. ., '.1 p'In .. P"',; - _CI ,,, 
, f

, ,o 
11t 

'-, :,I ,, .. 
. ii 
,_. 
I ,:-

_._'i ',a-l.,.1i.f',".,j;',,,
I 

j,, !;.i i, , ;,4. .-; 
-
'J,,,,--

-4 
,,l
: . 
..,-Tj--,.-14;- , ,, 

I1'I\",. 
.tf5j,.,.44,fi 

' 
, .""'r, , 

I . "":.-
?" 

-1.
." . 

.... . .r,;, .3," -10',., , , - "i..., 
, I 

I 
) 

, 

- 1ix;-;t- ,:;-", 
-.......'.'..'!.'.'/.. ..., -,%.;jf 

-
' , ," .­9,1,1;; .;.- I ,,I , - ,; ,-A:'B1' - )' ,_tZ. .. iz ,IV,, i, ";K,i'., , VVVL I-.:A.!T j,11,;,VU,.,. . ,I-".: q;." .",-. . "' ' " 'J . , . , ,,%__ x,: .S-; vj:IVYh4 .j ,,',' 'i'..',,.'Z,: i*,',, jI v , reclu ,ctIon-r.1 w -,,.p et s OnAlg-.L -..--;--,ir, I - 4:f",' fl "' L;, 4 ,-;a ,:,-"&'!I.. , ,1'1;) +,:Im' :.,.,- %.;, .. ,"'o-': e,

1-;,".1-- ., .",, ., - . 'tj""- ?I. -'i lv . ,) I .I .", ..I ",:t "o+': ePll. . I...... , " .1 ,;.Vr--t.,-," ",L _, )f! V_', .,kil-1. 11 .. 'P.,I_,, 9 -,; _ -- ,!:,.: - :: -,-,-,--I . I , , i,, .,;yw , 'wi. -- ". .... " -
,,,-

I 
,,YI +)':" 

, -1 
A" 

I , 1,. ,; ,_. .7'._"'u, 1, v1-1 , " I J,16",- 14. ,-,,.,-,.- ;,-_w : ., - 4- I I 
-,,.,,- ,. i _. - 071)-'- , . i,_ . ,, , _4i, 'i. ..

_,; 
e;- -4, 111 I:V 1307 1;51*31--!, -;' ::5-"_,--,i, :,","-;." _I ..",, L,, ;,--,:;%?.,- !costs,4i,' Z-

U 7
,,%;_--jL,.- w6,,4Iydc*jm.,,, " _.. ' ,:..'. -- "'622'-2'--'iZ;-1 -th 1Z.Rvi'; !i.. I Z,?,,, - --, , . -__, ,I'. .i ",,-

' ,',, .,(A:oxt;. . ,- fo 
- .4.. " ,W -" .1 " , .. ., _, .., " ., .,",', ". 

, lj ,- , - "..'.'. .-I,,ig,'-i -,.vil Iii.,i,L, _ W .,.Vi' - ..)" "' . AW V-,jr,,1g . -. 1Jl1_.4V_1V",,i,.;7, ,'kr:' :,., -:':,,-;.4It - ,'I V .I,.". ,_.'.','-'",, .".- , -',,: !,-
X'--. _ - n,,",25, 'r43.7-- 5:.1 m-lo-N .;; ,;, +v.- I . . . . -

F,, -1,:! .,., i. ,., ,! ,, ,,,,'--N'.lj,:,I'&,4!Z,,,'v'- ,"-!ii., ,"" .. . ., , ,, 7, ".Ij, ;of,-",'I*.ak_.15-,V; -t - I.-S,It I- .. .V, - I ,U,-R ,.U. . -,e I-; ta . "., : X.!',e.,. Ll111%,-",!., , ., ,-,Z I, " , I : . , , -. *; , ... ,"-..:i,.!--,1'.'? ,.V-?, , . _41' .v , , , "1--";- z.,t' , -;+11.1..-. -9,jiij;,.;, 1 ";, "',r -- ,-
''. 

-,.";,. . - , I.,F, .'-.;. M ,,, -- -,, ,,, , rj, ,i ,).......'r . " . -", ...... ,._7, ...,41fK-." .";..:;E-,gjfi-, . - "I 1V ; ,;" ,'_k"111,- :., .2f - , ,,,_ -I.r .,,*I! ., 1. , . - .1, - 'u--w-m_1 am-i;A.-:jl' ;-: , -"." I -1K . ' I . , ;.--,-g. -- - 'k."11, , ,,,, ,,,,, ,*P",;,.&rc,- J'',M., XkPjzj _ , i:flbfi-; - -f "..a.'I- ., ... .11,;-,: !'%',, i,,J,'J,-,,,f.'..'-1j".,f A'J.,"!, 1, , i I., . 12; -J;, ,,6!L",.,-",.,,
If;',' ' f, , ;._ _ ., ;,' ,. . I; . _,.-,.4;, I -so, k-VU . 1,,g ,-,.,e'rA'M I 4 t% '2L'1111%*r ;1' .. .-,.- ,I A kI, ",jr,;:Lj",', ;"...11... -i, , , -, , , .,:, ,i J.. ,:j-..,. .c :. ,4-Vi..,:X;Vig;.1kr,4 * ' -0 .". (' 4-1 , c ,,,' .,."; V.-O: ., .' ,"1. j ,4:! .__ , , ;,;-WT,

I-"11, li: , - - --.,,,- L R',7 ;+;+,. ,-Io, "-, ... "I.,q,-, A"ow';, -. . Z.-P, yi- ."V ,*v. ; .. ' !,':-,'A" _-,24T, ,Nt'u2. L, I ,! ;141_ .;"k K 'L,i-,-4 -
,,i, ,,:t,;f:";,efk 9 

. R- - , , " ,.4 , ?T-u IA,
I, , 

.j2 

iU-5". 
" 

I., 
-,4

', ,Z11 ""I',.:,I, " 
;i

­ ' 
:V, 

e'J' t.VjI.,,-, , ,,V." ?
;-F..-..-.'fj :,.C.i ?. ." I1.%?C',., :111'N-

f 
.,',',,;" 

;,.;,-
,f%,j 

!_ 

-h 
, 

7, 

1Z " 
* 

!jy 
j. 

I 
" 

'I'--
.... 

] 

k. A. i't ", 4 ' -1111'.,(-", 111.1,,, ,% ,' ,',N,.'j . :;,-s ,, -t 

http:ji---.Mj
http:vI01'1.JK
http:f...1!;_--?.ft


TABLE 5
 
111~-54
 

Lfst.Of .Salaried:'Staff at Kajondi*
 

' 
'-,Title Month Salary
 

Chief Agronomist 30,000 

Senior Agronomist Z5,000 

Agronomists (2) 25,000 

Tractor Drivers (3) 12,500 

Assistant Tractor Drivers 8,000 

Chief Mechanic .30,000
 

Assistant Mechanics (3) 15,000
 

Truck Drivers (2) 12,500
 

Light Truck Driver: 12,500
 

Driver 15,000
 

Assistant Driver (2) 8,000
 

Accountant/Personnel Manager 25,000
 

Cashier 12,500
 

Office Manager 13,000

I 

Secretaries (2) 11,000
 

Warehouseman 12,500
 

Guard 6,000
 

Wedder 12,500
 

"Agent de Liaison" 25,000
 

32 persons at a cost of 476,000 FBu/month
 

Or $4,140 U.S.Imonth ...
 

Day laborers are paid 90 FBu per day
 

Two capitas are paid 150 Fbu/per day
 

Other capitas are paid 120FBu/per day
 

Total allocated to day labor per month :"830,600 FBu"
 

Less salary of two senior capitas
 

2 x 150x24 7,200
 

Leaves 823,400
 

If each junior capita supervises nine men, the cost for a 10 man crew,.is' 

120 + 9 x 90 930 FBu/day 

or an average cost per man of 93 Fbu/day 

823,400 = 8,850 man days per month or 8,850 - 370 persons"per day 
93 24 

• Does not include salary of Farm Manager
 



TABLE 6
 

Comparisons of
 

Farm Production -'982 1983 1984 1985 1986
 
of Seed to PP .
 
Plan M. Tons Actual,. PP Actual PP. Planned* PP Planned* PP Planned* Pp
 

Wheat 	 20 '2331 46 233 108 233 120 233 94 .271
 

Corn 	 7 5' 75 112.5 " 75 75 115 88
533. 	 157.5 

bV b b
Potatoes 129 233 150 .233 1120 233. 920 2
 

Peas'- I " , 90 22 90 26 80
 

e
Beans 1. 5 20 1 3 .5c 20 40.5c 20 8 7 18 

Sweet Potatoes.-. - 37- 407 d 407 d 407 d 256 

TOTAL
 7 386.2 1451 	 1242
..5380. 5..*_.. 1058 1058 	 108 981 

a. not seed quality
 

b. depends on suitabilityof 	Kajondi-soils for this crop and institution of effective management practices !
 

c. depends on development of an improved varie'ty, and suitability of growing condition at Kajondi
 

d. no longer in iarm plan due to impracticality of distribution of cuttings to farmers
 

* Plans for these years 'have been scaled back considerably from the quantities indicated here. 



Comparisons of
Car ites 1982 
 1983
*Farm Activities 1984 1985 

to PP Plan (Ha) Actual PP Actual PP Planned PP Planned PP 


lheat. 10 117 46 117 54 117 60 117 

Corn 8 3U 15 30 45 30 63 30 
Potatoes 1.25 2 - 18 10 18" 56b 18 

2.2b 13bi 90 90 90 

Peasa Pesb b 

Beans 3 75a 1.5 20 9 20 27 20 

Sweet Potato - 3 0.5 34 c 34 c 34 

Sub Total
 
23.0 158.5 61.5 309 120.2 309 219 309 


Green Manuring
 
20.5 - 71.5 - 217 . 120 -

TOTAL Ha r39 10383143.5 158.5 133.0 309 337.2 309 339 309 


a. none harvested
 

b. depends on seed availability, determination of suitability of Kajondi for this crop
 

c. no longer in the farm plan - no practical way to distribute cuttfngs to farmers
 

Plans for these years have been scaled back considerably from the quantities indicated here.'
 

1986
 

Planned Pp
 

47 136
 

46 35
 

46b 21
 

26b ' :i'" 
8o::
.ii
 

b 

58 18
 

c 21
 

223 311
 

115 ­

338 311
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tABLE 8 

GRB Provisional Budget (1984)
 

Construction 9,000,000
 

* Potato Storage 500,000 

* Machinery Shed 500,000
 

- * Seed ProceL-ing Bldg. 8,000,000
 

Equipment and Supplies 2,849,000
 

Agricultural supplies 600,000
 

Office Supplies 1,?00,000
 

Seed 1,249,000
 

Personnel 18,172',321
 

Salaried Staff 6,554,716
 

Additions to Staff 1,000,000
 

Day Laborers 9,967,605
 

(Calculated at 830,634 FBu per month)
 

Social Security etc. 650,000
 

Travel Expenses 400,000'i
 

Building Maintenar 1,000,000
 

POL 90,000
 

*Expropriation feE 800,000
 

Miscellaneous 250,000
 

TOTAL 32,561, 321
 

OR '- 32,600,000 FBu. 

. Capital Costs OR- $285,000 U.S., 

'i
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D. In3titutional Considerations
 

The institutional development of the Kajondi farm and of the CVHA 

program-as a whde has only just begun. Although the CVHA program was proposed 

in 1978, external ar.sistance in support of institutional development did not 

become effective until 1981 in the case of the farm and two years later in its 

FED-assisted extension! dissemination component. Advisory services and training, 

particularly the latter, have been so limited to date that they only had a
 

slight impact on improving the capacity of these institutions to carry out.
 

the.'r functions. 

The institutional context of the BFC project has elements of strength
 

in its behalf. The CVHA program enjoys considerable priority within the country's 

plans for the agricultural sector. The 1983-1987 development plan, recently
 

made available, gives high priority to food crop production, a significant shift 

from the emphasis on export crops of earlier plans. The Kajondi farm and the 

CVHA program enjoys considerable prominence within this effort. They are 

located in, or serve, the Mugamba region which is the home of much of the 

country's leadership. The farm itself is a few miles from the President's 

home and was the scene of a recent dedication over which he presided. The 

Kajondi farm is a high visibility undertaking to which a certain amount of 

institutional prestige has been committed. 

Another aspect of the farm's institutional context is its linkages 

with other Burundi agencies. As noted elsewhere, the farm must rely on three 

other agencies at present for essential inputs of genetic material and marketing 

of farm products and the creation of a commercial market for farmers products.
 

The first of these is ISABU, the country's National Agricultural Research
 

Institution.
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ISABU is responsible for developing appropriate varieties of food 

crops, and producing the foundation seed which the Kajondi farm will multiply. 

Success in the search for superior varieties has been limited to date (see 

Annex E). ISABU's production of foundation seed has not been sufficient to meet
 

the needs of all seed multiplying farms in the country. ISABU has legal authority: 

over all seed importation as well.
 

ISABU is also responsible for providing technical recommendations to 

the extension service for dissemination to farmers. This is a new role for ISABU, 

which has been recently given a strong impetus by an evaluation conducted by FAO 

of the relevance of ISABU's research to the needs of the country. True farm 

systems research is still unknown in Burundi, but steps are being taken (including 

a new USAID project) to introduce it.
 

The FED is funding the extension and marketing component of CVHA, the
 

second agency upon which the project depends. They began operations in the 

spring of 1983, three years behind schedule. Extension work has been very
 

limited to date and understanding of the farming systems and farm economy of the 

target area is still very incomplete. The FED technical assistance team, now at 

the end of their first year, have just rewritten their project and budget in 

order to address the problems of the area more effectively and with more
 

realistic (limited) short term objectives. The seed farm at Kajondi is an
 

essential part of this new plan.
 

The third agent in the CVHA project is the new flour mill at Muramv-a.
 

In operation since 1982, the mill imports some 10,000 tons of wheat per year
 

from Europe in orderi.to meet about 60 percent of Burundi's need for wheat flour. 

Only 168 tons of locally produced wheat has been purchased by the mill in two 

q qA 

http:orderi.to
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years of operation. The mill offers local farmers a price based on the CIF
 

price of imported wheat. It is doubtful whether this price will provide
 

sufficient incentive for any significant increase in local production, since
 

it is often lower than the local market pr-ine (see Annex G on Quality and Price).
 

It is apparent, therefore, that the performance of the farm is
 

closely linked to the activities of these other agencies and that consultation
 

and cooperation among them is an important ingredient of mutual success.
 

Unfortunately, such liaison activities have not received enough emphasis by
 

AID/Burundi or its contract staff and a greater effort in this direction is
 

strongly indicated.
 

A third aspect of the farm's institutional context is its relation­

ship to rational seed multiplication activities. Seed multiplication in
 

Burundi is currently undertaken by some 43 agencies, mojtly at various small
 

centers scattered about the country. The two most important seed multiplication
 

projects currently under way are the CTB-assisted Service des Semences S61ectionnfes,
 

and the Kajondi Seed Farm. It is vitally important that these, and other seed
 

producing organizations, coordinate their activities so that the needs of Burundi
 

for improved seed can be met with a minimum of waste and duplication of efforts.
 

A recent (February 1983) FAO consultant (F.W. Bellon) reported on
 

the development of seed multiplication in Burundi, and laid great stress on
 

the importance of establishing a National Seed Multiplication Council, which
 

would have the authority to control, coordinate and support these efforts.
 

The evaluation team recommends that AID/Burundi strongly support this recommen­

dation and likewise encourage its support by CVHA and the FED. The Farm Director
 

and the AID-financed senior advisor should take an active role in the work of
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the proposed Council.
 

The development of the farm as an effective institution is 

influenced by its status as a parastatal agency. Although all concerned
 

have a strong desire to see the farm succeed, the fact that it is subsidized 

by the government tends to dilute incentives to cut costs, increase revenues, 

reduce losses and apply rigorous management techniques. Like so many state 

farms, thtre are tendencies to add redundant personnel, to stretch perquisites, 

to allow lax supervisory practices and to treat farm property with indifference. 

More generally, there is the sense that the farm is not being run as a "tight 

ship"; that many functions are carried out by rote, that there is a lack of 

understanding or interest in the purpose of farm tasks, and that management 

styles are extremely formalized and do rot encourage initiative or informal
 

communication.
 

Although the farm has a priority claim on government financing 

(through the Extraordinary Investment Budget), theze are obviously limits to
 

the drain it can cause, particularly during a period of budget retrenchment 

and foreign exchange austerity. Also, there is no certainty that AID will 

wish to continue its participation after the next two and a half years. 

Accordingly, those in charge of the CVHA and the farm will need to think more 

in terms of running the operation as though it were a commercial enterprise. 

A number of suggestions along this line are offered in the section on criteria
 

for the next evaluation and in the report's recommendations.
 

The future of the farm as an institution will also depend on the
 

number and competence of its professional staff and this, in turn, will be 

greatly influenced by staff training. Providing adequate training is difficult 



because it involves taking scarce staff away from their work. Nevertheless,
 

as noted in the agricultural section of the report, the team believes that
 

training at all levels must be strengthened during the years ahead. Addi­

tional Burundi agriculturalists, perhaps promising students from the University,
 

should be sent abroad for academic traintng to meet the farm's needs for 

future talent. Practical short term training on technical subjects and in 

management should be offered to the farm's professional staff with particular 

emphasis on courses offered by the CGIAR centers and african management centers 

like the PAID in the Cameroon and Upper Volta. Finally, a vigorous and sustained'
 

program of on-the-job training is needed and should become a major priority of
 

the next team of U.S.-financed advisors. It should also become a major function
 

of the current Burundi staff, so that understanding and ;kills are developed 

throughout the personnel of the farm. On-the-job training has been a major 

shortcoming in the program so iar and needs to be rectified during the next 

phase.
 

(rY 



IV. RECOMMENDATIONS
 

A. Introduction.
 

The evaluation team is very conscious of the fact that -both; the. 

OAR and AID/W were looking to it to help diagnose the problems of the BFC 

project and to recommend a clear cut course of action for dealing r"th them. 

.
If past project performance, progress toward objectives, and current or.neIar 

term financial viability were the only criteria for reaching a judgment, -it 

would be obvious that the project was in such deep difficulties that.AID, 

participation In it should be brought quickly to a close. 

As indicated in the Section I Summary, however, the team believes,,­

that there are other considerations which aigue for continued persistence in
 

attempting to address the problems that are confronting the project. Despite
 

.
its other limitations, the Project Paper was cc.?-ct in identifying the 


declining productivity of Burundi's higher altitude farmers as a ctitic'al'
 

It was also correct in designating AID participation in
national problem. 


the High Altitude Food Crops program as a conceptually important way in which­

-

AID could join with other donors to address that problem. Improved, more,,. 


reliable seed is one of the few improved.agriculturl..inptus that the6.small 

' 
highland farmer: can afford and that could materially increase his' per,.acre 

project' and its companion research,and extension,.-inter­yields. Thus the, BFC 

ventions have great potential for benefitting a major area of, the country. 

Othe, considerations that weigh in favor of continued AID 

are .the importance the GRB attaches to*,inreainig do" "t6dparticipation 

pOr'buctio- so 'A, MiltneAd In itsnew Five Year Plan. .:the4iexpectations this 

vs llipoethas "raise4jiW thd fact tHit'.,thde],.tlated research 
id4 Visibiliyk~prje dt ri 
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and extension interventions in the, program are counting on BFC to play its 

part. As the economic analysis makes clear, without the Kajondi seed multi­

plication farm, the CVHA program for the Mugamba will be in serious trouble. 

For these reasons, the team believes that the project should be
 

allowed to continue during its remaining term to see whether some of its 

potential can be realized. But obviously, just providing time is not enough. 

An entire fresh start must be made for improving management, implementation 

.performance and the qiality of technical skills at the scene. This will 

a vigorous and dedicated effort ca the part of AID in Bujumburarequire 

as well as technical and institutional support on the part of REDSO/ESA and 

AID/W. Of critical importance will be the provision of qualified managerial
 

and technical personnel with the necessary language skills to work at 'the farm. 

A new and better mode for obtaining such services must be found quickly and 

the responsible backstopping offices in AID/W will need to give this matter 

high priority. But management and attitudinal improvements must start with 

those closest to the scene. 

AID actions must be accompanied by improvements in Burundi perfor­

mance as well. A series of steps to rigorously cut farm operating costs should' 

be undertaken, including especially labor costs. A system of compensation by 

piecework needs to be established to increase labor productivity. Changes in
 

managerial style need to be instituted to encourage a greater sharing of 

responsibility and information. A qualified Assistant Farm Director should be 

in running the farm and expanded training opportunitiesrecruited to assist 

should be pursued. A number of Burundi "policy" measures also need to be 

taken (see policy- recommendations, page IV-9 below). 



'.....
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 IVV3 

There is no guaranty that even if AID and'the GRae able 

*.perform in the manner recommended that prOIlect success will fliow 'As'... . 

-. •noted in the introduction tothe economic and financial t
 

axe many external'factors that could have an important beneficialo6i"i"2'
 

detrimental impact on the project s,future. However, it is virtually
 

certain that without .an .improved and strenuous effort on the pAirtif AID ',­

the GRB,' the project will fail.
 

As of April 1984, the projecr't still has two and :a half ,yarsto . 

run, that is, through FY 1986. Existing funding ehould be adequate thrg"j 

FY 1985 (see Table, Annex C), but'additional funding'of betweef '$0.5 0 

'''million will be required for project activities in FY 1986 if t'e'chica A * *' 

assistance is brought on board promptly, the team's recommendationo 
assi.tance is, brou A 

assistance and research are followed and AID agrees to postponeifor-ai 

GRE commitment to finance half of the project's rema ning operatng
 
The team suggests that AID/Burundi advise AID/W of '6-* b .,.,, eme.
 

?i -1r... O'ss 16, 

at the time it provide the evaluation report to*Was
 

Project disbursements should be fol o 7.cs o
 

. .an request additional funding next year tro'
 
* . * .... *. . . '4;:",' . . 

tes. In F! 1986.,. However,, the t 

. prog~res i a d1 e t:.' 
ex 0
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d. Prepare a list of remedial works remaining from the'.i.. 

COMIBURUNDI contract; likewise firm up list of additional. 

work with costs and assign action. 
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'ANN~EX C
 

Basic Food Crops Budget Estimates FY 1980-86 (AID Contribution)
 

*($000) 

S 

Ite 

Construction 

. 

"1980/83 

1,000 

1984 

443 

1985 

Fiscal Year 

1986 

-".I 

; 

-Total 

1443 

q

7 
Farm Equipment. 631 389 2il,('0"" ': 

• Furniture and Appliances 31 1 - 32 

SPOL 
Local Costsb 

126 100 65d 35 326 

* 

-

Fertilizer and Chemicals 
Purchase, rental &"Maintenance 
0f equipment 
0hia : 
Subtotal 

215 

90 
104 
535 

375 

30 
45 

550 

18 
29 

112 

-

7 
12 
54 

..590 

145 
19071 

1,251: 

~ articipants-

Long ..Term 
2 Short. term 

Subtotal 
z.. c l', 

hnical Services: 

58 
24 
82 

30 
25 
55 

30 
20 
50 

30 
20 
50 

';3i'48 ' 
* 89 

2 : 
. ,.:",:. 

f 

C3 

g 

, Farm Manager/Agronomist 
&Farm operator/Mechanic 
RecordsManagement Services 

'4,..Seed Processing Expert (3mths/yr)
.' Impact studies expert (3mths/yr) 

, .4 Other short term1986 Evaluation 

Subtotal 644 

180 
60 
80 
32
32 

32 

316 

150 
140 

80 
32
32 

-

434 

160 390'­
150 350 

160 
-

- , 64 

32 '64'
25.25 25 

36710761 
aearch

,CIPPotato and Other researche 

articipation impact studies*Srubtotal 

t 
2575 

' 

100 
25.125 , 

100 

100",:: . 

', ; 

50 

...'.. 

.. " 

'y,. 
-ency 

• 

I 
* 

,"6 
' , .. ­ , .. ", 

v, s,;
,V,I.T.. I 

6,.
-530 
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ANNEX C Continued 

Footnotes continued
 

b. (6) research, (7) administration, (8) locally procured equipment 
c. Two pick-up trucks and one seven - ton truck 
d. Assumes GRB will finance 50% in FY 1985 and 75% in 1986. 
e. Based on CIP/PROPAC proposal (BUrundi portion) 
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ANNEX E
 

Amplified Discussion of Kajondi Seed Crops
 

The original design of the Basic Food Crops Project emphasized the
 

production of wheat and maize seeds "followed by peas, beans, sweet and
 

As will be noted below, there has been a considerable
Irish potatoes". 


reordering of emphasis as a result of agronomic conditions on the farm, 

availability of improved seeds, transport considerations and demand 

conditions on the part of farmers for the farm's products. 

CROPS
 

WHEAT
 

The only improved variety currently available for multiplication is Romany.
 

Apparently 2: performs well and is much appreciated by farmers. Yield 

increases of better than 20 percent over traditional varieties have been 

reported, and it is hoped that once the seed processing plart is operational 

and Kajondi is capable of turning out a truly high quality seed, yield 

i crements of more than 40 percent will be coon.
 

It is however, impractical to rely on a single variety for several reasons. 

Both the Kajondi seed farm and highland farmers run the risk of losing their 

crop or a large part of it to an adapted plart pathogen. The longer the 

Romany variety is grown and the larger the area it occupies, the greater 

the risk.
 

Wheat seed is readily produced by farmers for their own use. They will 

seed every year. As more farmerstherefore, not.be obliged to purchase 

adopt the Romany variety, and farmer produced seed is either used at home, 

or purchased on local markets, the demand for the Kajondi'farm's output 
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will decline to some level sufficient to periodically renew the supply. 

For. these reasons, ISABU must continue to develop new, and hopefully better, 

varieties c wheat for the country. Apparently one variety is ready and a 

second is being tested for 1700-2300 m. CIMMYT can help with a gene pool 

and breeding advice. 

Last year ISABU was unable to supply the Kajondi farm with even 10 percent of 

the foundation seed for wheat requested. The farm may be obliged to undertake 

t 1 production of its own foundation seed, further complicating farm operations 

and making additional demands on management and staff. 

CORN (MAIZE)
 

Two varieties EE corn are currently produced at the farm: Igarama 4 and luttale..'
 

Kitale is a long season (seven months),' high yielding variety which does well
 

in the high altitude zone and is apprAc'iated by farmers. However, the growing
 

season is sb ,longthat land sown in Kitale cannot be harvested and prepared in
 

time for the second cropping season. For this reason, farmers sow both a
 

traditional, shorter season variety for earlier harvest and food production,
 

and only some Kitale for a later harvest, so as not to rende" too much of
 

their land inactive in the second season and lower their food production.
 

Obviously, this variety has a limited market. Also, the Kajondi farm is a
 

bit Ilow at 1900 meters .f1optiuxm production of Kitale.
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Igarama 4 does well at Kajondi, but, is not appreciated by highland farmers, 

since it does not yield significantly more than traditional varieties. It 

has certain characteristics which render it less susceptible to certain 

pests (e.g. corn ear worm), but highland farrers are apparently not yet 

aware c this advantage.
 

The farmers of other regions-of the country, notably the Bututsi where 

Kajondi Islocated, appreciate Igarama 4, and would be a good market for this 

crop. It performs better in the lower altitude zones, but the CVHA project 

does not have any operations there. 

Dr. Bob Zeigler, an ISABU researcher financed by IDRC, is currently working 

on improving traditional corn lines from the high altitude zone, but indicates 

that high yield and long season are synonymous In corn. This means that farmers 

will have to be sensitized to other, less obvious virtues of new varieties of 

corn, such as resistance to insect pests or stre:ak virus. 

The market ,for corn seed, once suitable varieties have been found, will at 

least be a 'fairly
constant market, since corn cross pollinates, and'does not 

breed true to type, meaning farmers cannot readily produce their own seed. 

IRISH POTATOES 

ISABU, under the direction of Dr. Potts of the CIP Center in Peru, is 

currently testing a variety of potato which they hope will prove, to be relatively 

disease resistant. Kajondi has 12 tons of Seed potatoes of this variety which 



will be planted in early April. Dr. Potts is doing several trials in 

experimental plots at Kajondi to determine optimum planting dates, performance 

of the new variety relative to Sangema, a known variety, and to evaluate the
 

soil condition at the farm for its potential to produce high quality, disease
 

free seed potatoes.
 

Potato production in Burundi is limited by soil fertility and three major
 

pathogens: late blight,. bacterial wilt and nematodes. Late blight is an 

air born pathogen which can be effectively treated by chemical agents. The 

other two pathogens, however, are soil born, and must be combatted by proper
 

cultural practices and disease resistant varieties of potato. These pathogens
 

can be introduced into a field by infected seed potatoes. Thus, the producer
 

of seed potatoes bears a special responsibility to produce a high quality 

disease free product.
 

It is not yet known whether the soils at Kajondi are sufficiently disease free 

(the micro-organism responsible for bacterial wilt is widespread and adapts 

itself to many host plants) and fertile enough to permit production of high 

quality seed potatoes. Dr. Potts tested for nematodes and found none; the 

results of this coming season will give some indication of the situation with
 

respect to bacterial wilt. 

Seed potato production is thus a very demanding activity, requiring high quality 

inputs, careful soil management, diligent inspection of fields to remove 

diseased plants and the utmost caution at harvest time to ensure that the seed
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potatoes produced are disease free and will not spread the ailment to 

unsuspecting farmers' fields. 

As with all crops produced at Kajondi thus far, proper field roguing practices
 

and quality control have not yet been put into effect. A complete system
 

of soil management is also not yet fully developed. Knowledge of proper field
 

practices and correct methods of determining the most effective moment of
 

application of pesticides and fungicides may need refining also.
 

Along with the production problems of seed potatoes, cove problems of handling, 

storage, and distribution. Potatoes are expected to yield 15 to 20 tons per 

hectare, and even 30 tons might be possible. Ten hectares of potatoes clearly 

present large on farm handling and storage requirements. Low cost methods of 

storage, on racks in a well ventilated shed with subdued light, is apparently 

effective for holding che crop a few months. Since the demand for seed potatoes 

is very high, and it is possible to plant in three different seasons of the 

year, it is expected that the crop will be distributed not. long after harvest. 

How this distribution will be accomplished is not known. None of those closest 

to the problem could provide a satisfactory answer to this question. If one 

hectare yields 20 tons of potatoes, and only ten hectares are planted to potatoes
 

at Kajondi, even with three seven-ton trailers and two seven-ton trucks (the
 

trailers are now at Kajondi, and CVHA should soon receive the trucks from FED) 

the magnitude of the distribution problem is obvious. It must also be 

remembered that Kajondi is not within the Mugamba, the CVHA area of operations, 

but instead lies some 30 kilometers to the south. 

io6
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PEAS 

This is a crop with good potential for the high altitude zone. A cool 

climate favors high yield,peas are less susceptible to disease or insect attack 

than beans, and the people of the region appreciate this food in their diet. 

Trials are currently under way at the farm to evaluate the production potential 

of an available variety. The recommended variety, KYONDO, is a very old one, 

and is already well known in the target area. Peas like beans, have a low 

coefficient of multiplication, which means that a given quantity of seed will 

only produce about 10 to 15 times its own weight at harvest (as opposed to 

wheat which has a coefficient of multiplication of about 20 to 30, or corn, of 

about 70). This makes it difficult for farmers to save a sufficient quantity 

of seed for their own needs, especially since the addition to the diet provided
 

by peas and beans is very much appreciated.
 

A new, higher yielding variety is needed if farmers are to realise any substantial 

benefit from CVHA extension of this crop, although there is also a need for 

increased production of Kyondo seed.
 

Peas require more hand labor than grains or potatoes. The climbing habit of 

the plant means that poles or trellises must be set for each plant in the field, 

which make machine operation for cultivation or spraying impractical. Hand 

harvest may also be necessary. Given the relatively low yield of this crop, 

this makes production quite expensive. 

I(P
 



BEANS 

Most agricultural experts are not optimistic about the possibility of producing
:1
 

beans at Kajondi. For a high yield, beans require much light and heat, and 

therefore do better in the lower altitudes. High humidity creates disease problems. 

Only in the bottomland, in the dry season, is there much hope of getting a decent 

bean crop at Kajondi.. 

SWEET POTATOES
 

Sweet potatoes are propagated by cuttings. These do not transport well, and 

for this reason, and because Kajondi is far from the area it is supposed to serve,: 

swet potatoe production has been abandoned. 



ANNEX F: Partial Budgets - Kajondi Farm 

Budget A - Variable costs involved in soil development
 
of one hectare of land at Kajondi Farm..
 

Budget B - Breakdown of manure costs 

Budget C - Potato Benefit Analysis 

Budget D - Variable Costs for growing one hectare 
of wheat at Kajondi farm. 

N.B.-t 	Budgets A-and'D are limited to looking at.variable costs
 
when the farm is functioning under somewhat ideal
 
conditions. Budgets B and C, however, use fixed
 
and variable costs and are based on past farm
 
practices, (often inefficient and inappropriate).
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BUDGET A
 

Variable Costs Involved in
 
Soil Development .ef. One Hectare of Land 

at Kajondi Farm
 

The following is a summary of prpject variable costs incurred insoil. 

development of one hectare of land at Kajondi Farm. Costs are ialculated.at 

1984 prices, with the U.S. Dollar equal 'to 116 FBu. 

Although there are a multitude of soil development methods, in this first
 

approach we are considering a basic buckwheat rotation over four cropping
 

seasons, with inputs of lime, manure, and fertilizer. Cost projections are based
 

on the same assumptions and information sources as used in onr Variable Costs 

for Growing Wheat Study, of 28 March. 

The rotation envisaged would include two seasons of planting and ploughing 

under the buckwheat. In. the third season buckwheat seed would-be harvested by combine 

and the chaff would be ploughed under. The grain lost in this process would reseed
 

itself and'this fourth crop would be eventually ploughed under to make way for the"
 

first season of production. Because buckwheat,is harvested once and only.­

planted twice the cost of seed hasn.'.t K been taken into;'account." 

The follob ig operations are. used :in' this:.tour season' rocess: 

-ploughing unbroken land 

disk' harrowing 'twice" 

- liming 3 T/ha '
 

- spreading manure 30T/ha ',,once only.

lC 

- spreading fertilizer (45-45-30)'
 

- planting
 

ploughing under buckwheat
 

- disk harrowing once
 

- planting
 

- ploughing under
 

- disk harrowing
 

- fertilizing (45-45-30:
 

lOx
 



-harvesting
 

-.
 ploughing under the chaff,
 

- disk harrow once 

- volunteer buckwheat grows 

Costs are broken down into two categories : direct inputs and mechanized and manual'
 

operations.
 

Mechanized and manual operations
 

Ploughing unbroken land
 

. ,1518 fr/hr x 8 hrs - 12,144 x 1 12,144 

Disking (twice) 

I: 1543 fr/hr x 2 hrs x 2 = 6,172 x 2.5 = 15,430
 

Broadcast lime
 

1L496 fr/hr x lhr.: 496 x 11- 1,496 

Apply manure (30 T/ha), . 

" ":. 21 M/D/ha x 90 fr 
-

- 1,890 x 1 : 1,890 
" A., , . - . " . . . , . ". " " " ' - . 

fertlizer. (45.45.30) "; .. ­,-iApply .. • • , , . ..... .: .. . 

'-1496 x lhr 1,496 x 2 -. 2,992,: 

.Ploughing broken land.
 

t.:1518 fr/hr'x 4 hr 6072 x 3 -'18,216
 

Planting
 

- 2238fr/hrx 2hr 4476 x 3 r 13,428
 

Harvesting
 

2914 fr/hr x 1.5 hr '4371 x 1 4,371
 

.Transporting to storage (tractor and trailer)
 

1.1594 fr/hr x 1.5 hr 2391 x 1 2,391
 

Sub Total 72,358

7235
 

http:45.45.30


Inputs 

Lime 3T/ha in 2 years 33,000xl - 33,000 

Fertilizer Urea (46%N) 

100 kg x 52 fr.- 5,200 

STP (46%) 

100 kg x 57 fr = 5,700 

KC1 (60%) 

.50kgx44 fr, 2,200, 

.13,100 13,100 x 21. 26,200 

Manue...30 T.x fr. 36,000 x . 36,000 

-Sub.T6tal..' "95,200 

Total 167,558 FBu 

'PhilipChristensen
 

3 April 1984
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BUDGET C-


Potato Senefit Anal si 1rocid C cons
 

Thjs I ,polt detaJIls the income which can 
be-generated and the costs incu-rd
 

by the production of seed potatoes 
at the Kajondi farm. The report is presented 

in three parts : income, costs, and benefits. 

A. Income generated by potato production 

The income generated is calculated in function of the proportion of
 

seed potato produced, the yields per hectare, and the prices received on
 

seed and ware potato sales.
 

We assume that 75 percert of the yield will be high quality seed potato, and
 

25 percent will be sold as ware potatoes. 
Of the seed potatoes produced three 

tons per hectare will be retained for replanting. 

The yield depends upon the productivity of the foundation seed, the eventual
 

decisions concerning' fertilizer applications, and the agronomic skills of the
 

farm managers.
 

Potato-producers along the Zaire-Nle crest receive, on the average, 27fr/kg
 

for their potatoes, while prices average 34fr/kg in the area around the farm.
 

Consumer prices"in 
 Bujumbura average 50frs/kg with seasonal fluctuations as.high 

as 7 0fsg.The project paper proposes seed and ware potato prices of 20
 
and 15 francs respectively. 'Seilinp 
seed potatoes at a price below their 

market value encourages speculation and discourages farmers from producing 

their own potatoes. 

We have calculated potential potato ravenu in function of three possible seed 

potato prices 
 25,30, and 35 franc.. The ware potatoes would be sold five
 

francs cheaper than the seed potatoes. The overall cost-benefit analysis
 
chart (Table III) shows income generated in function of five possible yields
 

and these three possible sales prices. 

B. Cost of seed potato production
 

In order 'topioperly as'sess the costs of producing potatoes we have
 

calculated'the costs to include all "the expenses essential to running the
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f,, t; . ': I hc incurred by the Burundi government on a I ong term basis. 

Thus wc .,sve Inc]uded the depreciation of all machinery, vehicles and the 

buildinns.whi cii are considered essenti'al to potato production. 

'Where i.':..sible we have integrated general expenses into particular operations
 

sc as 
to 0%rrive at a per hectare cost. For example, the hourly cost of 

running a tractor (2,307 francs) includes part of the depreciation and
 

maintenaiice, .lct of the garage, part of the:s salaries for the mechanics, the
 

tractor 
opJerators and their respective assistants, part of the running costs 

of one supervirscry vehicle, as well as spare parts, fuel, lubricants and" 

depreciation for the tractors. 

Some costs suc1. as sorting, grading and potato transportation are calculated in 

terms of the rer hectare yield. Certain expenses, such as running-costs for 

three utility vehicles and administrative salaries, which are incurred
 

indiscriminately by all of the seed crops, are shared in a proportion equal to 

the acreage expected to be planted for each crop. We have assumed, that of the
 

area planted in maize, wheat, and potatoes, 29 percent will be planted in
 

potatoes.
 

Since the farm is still in a developmental stage. and the farm plans have not. 

yet jelled it is necessary to make certain assumptions in order to calculate" 

the costs. The following assumptions have been made in the cost calculations: 

- plant 3 tons per hectare 

- plant 30-66 hectares in potatoes annually 

- potatoes occupy 29 percent of the land planted in seed crops 

-6 tractors, 2 trucks, and 4 utility vehicles will meet the farm's needs 

one hectare forage crops per five head of cattle 

- one hectare pasturage per two head of cattle 

- potatoes sold will not be transported beyond a radius of 100km. 

- trac-..or life of 8,000 hours (1600 hours •annually) 



- tiuck and utility vehicle life of 70,000 hIIN.04,f';.o Put annually) 

- farm implements life of 10 years
 

building life of 25-30 years
 

600 tons of.manure per year are available for purchase.
 

Table I gives a complete bre'akdown of costs. The present fam,
xilans include
 

an annual application of thirty tons of manure per hectare. 
;.t this rate
 

of application 'the cost 
ofemanure production exceeds all other combined costs. 

To facilitate management decisions we have calculated several .possible
manure
 

costs in fanction of the rate of application and the source of procurement of the
 

manure. Our manure prodliction costs are 
ten times -higher than the cost of
 

buying manure from neighboring projects, but the annual 
supply is limited 

.to 600 ons. The cost-benefit chart (Table III) shows the production costs
 

on a sliding scale in terms 
of five possible yields.per hectare and in terms of
 

two of te possible decisions 'on manure application -and the 
source of procurement. 

TABLE 1 Cost Breakdown 

(per hectare) 

Francs
 

1. Ploughing (5 hours/ha). 11,865 

2. Disking (3 hours/ha x .2) 14,688 

" 3. Green manure 

- pl.oughing,' disking, planting, fertilizer, Ploughing 

under or harvest 68,475 

4. Chemrical fertilizer 

- 200kg urea 46% 

3Lkg 18Al6.0
 

- 3bokg KC1! 60% 42,600
 

s. Lime
 I 11,000
 

6. Potato seed 102,345
 

117x 



7 P!.,13%rig, nodnure and fertilizer app]i catJon..(10O M/D), 	 9,000 

8. Maintenance (wc'.-ding, roguing, pesticide application) 	 44,310 

14,470
9. 	Ridging. 


.17v450
10. Pesticides 


i2,600
11. 	Removal of haulms 


18,840
12. 	 Harvest 


13. 	 Sorting and grading 369 frs./ per ton' 

Stockage and marketing (transportation) ,3771fz/ton:114. 


15." Salary for agronome responsible for tuber production
 

..5,000
(30 ha minimum) 


16. 	.Administrative salaries and vehicles. (29 percentlabd
 

35,347
30 ha/minimum) 

Subtotal 407,990 "' 

17. 	 Manure 50 cattle 21,860fr/T manure ;
 

250 cattle 20,907fr/T manure
 

C:. Potato production benefits
 

Our first objective, is to find the combination of ylelds,';prices,on .. 

and decisions necessary for a.cost beneficial operation..-


The unknown element in this equation is the minimum manure dosae which w11 •
 

allow us to maintain a profitable yield. •
 

of iZ0 to 40 tons
ISABU, the government research station, has recorded yielss 


per hectare following the recommended dosage of manure. It r.ains to be
 

seen what the soils of Kajondi can produce with quality seed. It would be
 

reasonable to expect yields of 25-30 tons but we need to establish the minimum
 

If the green manure and
 manure dosage necessary to maintain this yield. 


chemical fertilizers are supplying sufficient soil nutrients to reduce manure
 

applications, potato production can be cost beneficial.
 

Present sales prices however, will not permit a profitable potato production. 

Table II synthesizes how potato prices and management decisions concerning manure 

II8
 



1n,. t.c'se decl.sions limit the. tote,].nunmhler of .ectares of cropland, that we can 

manure annually.
 

As Table II 'shows, at 25frs. erkg 'and a zero manure dosage, we would need a
 

yield of 21 tons per ha in order to break-even. In another example (applying.
 

10 ton's manure perhectare and keeping 50 cattle), at a price of 25 francs we
 

need a yield 'of 25 tons and at 35 francs we need a yield of 16 tons. This
 

inversely proportional relationship between price ahd yield is characteristic
 

of the chart. Increased manure applications and herd size also accentuate the
 

yield requirements for a profitable operation. A price of 30fr/kg for seed
 

potatoes will allowa much needed flexibility in decision making.
 

TPMnLE 1 

YIELDS REQUIRED TO BREAK-EVEN PRICE VS MANURE DECISIONS 

DD D D DD1 D '_ 
D1 D2 3 D4 D5: D6 7 8 9 10 

MAXIMUM AREA
 
THAT CAN BE 

76 51 38 30 25 142 95 71MANURED (HA) 0 60 

25fr/kg 21T 23T 25T' 26T 28T 30T 31T 28T 31T 35' 

30fr/kg L7T;! 18T 20T 21T 22T 24T 25T 22T 25T 2ST 

35fr/kg 14T 15T 16T 18T .19T 20T 21T 19T 21T 23T 

DECISIONS:
 

D 	 : no manure applications
 

1 1
 

D2 : apply 10 T'manure/ha, keep 50 cattle, buy 600 .Tmanure
 

D3 : apply 10 T manure/ha, keep 50 cattle, buy 600 T 
manure
 
3 apply 15 T manure/ha, keep 50 cattle, buy 600 T manure 

D : apply 20 T manure/ha, keep 50 cattle, buy 600 T manure
 
D6 : apply 25 T.manure/ha, keep 50 cattle, buy 600 T manure
 

a5
 
D7 : apply 10 T manure/ha, keep 50 cattle, buy 600 T manure 
6 apply 15 T manure/ha, keep •250 cattle buy 600 T manure 

D : apply 20 T m'anure/ha, keep 250 cattle, buy 600 T manure
 
DI : apply 10 T manure/h~a, keep: 250 cattle, buy 600 T manure 

8. . . + m, 

91 catleD : ppl kep"2515T mlnur/ha buy6GOT mnur 



it secord objt..cive is, to be able to jc_,Tjer,uc: Sufficient profits to partially 

co,:pceiate for cther seed crops which may be grown at a loss. There are, 

potentially high
strong possibilities that this can be done as potatoes are a 

yielding czop. But high quality seed potatoes must be planted at Kajondi 

to test the soil responsiveness. 

Conclusion 

Seed potato production appears to be cost beneficial not only on a 

short term profit-and-loss basis but also on a long term basis, where all 

recurrent costs are considered. 

•Certain steps need to be taken before planting potatoes on a large scale. 

" seed potato sales prices:must be renegotiated with F.E.D. and ware
 

mannerpotatoes must be commercialized in a more .businesslike 

- several hectares should be planted in quality seed potato in order 

to test the Kajondi soil and it', responsiveness to chemical 

fertilizers and green manure, as well'as the productivity of the 

potato variety.
 

A study of this nature is olyl
I. 
useful if it can be compared to cost-benefit 

i~ 

figures for the other seed crops grown on the farm. Therefore, it is 
: • I .. 

essential to analyse the cost-benefit aspects oC maize and wheat. The
 

results would put this analysis into perspective.
 



TABLE Ill 

COST BENEFIT ANALYSIS PER IECTARE 

YIED. PHICE REVENUE COST BENEFIT COST " BE1EFITB 

15 T/H1A 
20 T/HA 
25 T/1A 
30T/HA 
35 T/11A 

• 

-25frs. 

' 

21" 

" 

356,250 
4 5,000 
593,750 
712,500: 

831,250 

(only buying 
manure. 

473,250 
514,650 
535,350 / 

"556050 
576,755 

" 

-58,400 
156,450.. 

254,495 

(applying 30T 
manure and keeping 
50 cows) 
667,670 
688,370 
709,070 
729,770 . . . -

750,470 80,780 

15 T/1lA 

20 T/HA 
25 T/HA 

30 T/HA
35 T/HA 

30frs. 431,250 

575,000 
718,750 

862,500 
1,006,250 

473,250 

514,650 
535,350 

556,050 
576,755 

-60,350 
183,400 

306,450 
429,495 

667,670 

688,370 
.709,070 

729,770 
750,470 

-

9,680 
132,730 
255,780 

15 T/HA 
20 T/1"A 
25 T/HA 
30 T/HA 
35 T/HA 

' 

. 

• 

35frs. 

i 

506,250 
675,000 
843,750 

1,012,500 
1,181,250 

473,250-
514,650-
535,350 
556,050 
576,755 

33,000 
160,350 
308,400 
456,450 
604,495 

667,670 
688,670 
709,070 
729,770 
750,470 

-

134,680 
282,730 
430,780 



BUDGET D
 

Variable Costs for Growi g
 

One Hectare of Wheat nt
 

Kajondi Farm
 

The;following is a summary of projected variable costs incurred in the
 
production of seed wheat at Kajondi farm. Costs are calculated at 1984
 
prices, with the U.S. dollar equal to 116 Burundi francs.
 

The~costs are broken down into three categories, mcchanized operations,
 
manual operations, and direct inputs. Costs do not reflect the cost of
 
soil development (i.e. green manure rotations or possible applications

of organic manure), nor do they address the cost of seed treatment after
 
theluheat arrives at the as yet uncompleted seed processing building.
 
Cost projections are based on efficient farm-banagement proc .dures.
 
It is assumed that machinery is running efficiently and that a tractor drawn
 
combine harvester is on board. Tractor costs reflect fuel, lubricant,
 
and maintenance costs as well as the salaries of mechanics and drivers,
 
while machinery costs reflect only maintenance expenses.
 

Manual labouris limited to herbicide applications. Herbicide applications,
 
are lbased on the requirements of the 1983 wheat season. Fertilizer and
 
lime doses-are based on Dr. N. Ahmad's report. Mechanized operation
 
times are averages based on dealer's specifications and the estimates
 
of farm personnel.. 

Mechanized costs
 

--tl. ;Ploughing
 

:1518 fr/hr at 4 hr per ha 
 6072 FBu
 

2. iDisking 

11543 fr/hr at-2 hr.per ha -3086 

3. ;Braodcasting urea
 

.. 1496 frWhr at 2 applications 2992 

'Broadcasting lie
 

i 1496 fr/hr at 1 hr per ha and 6 crops
 

per application .249
 

4. jPlanting 

* 2239 fr/hr at 2 hr per-,ha. 4476
 

5. Harvesting:
 

.Combine
 

:2914.fr/hr at 1.5 nr per ha 437 

Hauling grain 

1594 fr/hr at 1.5 hr per ha " '2391
 

Sub Total 23,637 

1)Q)
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Labour Costs
 
7 

Herbicide application 3.5 M.D. x 90 fr 
 315
 

Direct Inputs
 

1. 	Lime
 
3T/ha every 6 crops 
 5500
 

2. Fer.ilizer
 

Urea - 350 kg ar 46 fr = 14:,490
 
STP - 250 kg at 52 fr = 11,500
 
KC1 - 150 kg at 44 fr- 6,600
 

'32,590
 

3. Seed 100kg/ha'at 40.fr 	 ,4,000
I.I
 

4. Herbicide 
3.6 It at 403 fr ." 	 1451 

Subtojal-	 143,541
 

Total 	 !67,493 FBu
 

Revenue at,2T/ha x,30 FBu/kg - 60,,000 Bu 

Philip Christensei 

28 March 1984 



ANNEX G 

Quality and Price Considerations
 

The importance of two aspects of the product of Kajondi farm, the quality
 

of the product, and its price, deserve special mention.
 

Quality
 

The basic premise of the BFC project from the beginning has been that 

it would provide a high quality, relatively low cost input to highland farmers. 

Every effort must be made to ensure that the farm's products are of the highest 

quality possible because: 

1. Only thus will farmers derive the greatest possible benefit from
 

the 	project; 

2. Extension work will proceed more rapidly and be more favorably received
 

if 	 farmers can 

a. see a visible difference in the quality of Kajondi seed (i.e.
 

uniform size, clean, no broken or damaged grains, no weed seeds), 

b. 	 see a visible improvement in their yield, and in the vigor of 

their crop, and 

c. 	 come to associate these qualities with the extension project, 

and the Kajondi farm name. 

3. Low quality seed potatoes can actually do more harm than good, and 

cause farmers serious problems by introducing bacterial wilt or nematodes into 

their fields. Any low quality seed harms the farmer if it reduces the return 

to 	his land and labor that he would have otherwise received.
 

4. A truly superior product will soon be recognized as such, and people
 

will be willing to pay a premium price fbr it (see below). 



5. If seed is treated with pbtentially lethal chemicals, it must be dyed 

to protect unwitting or secondary customers from consuming it. Knowledge of 

the meaning of the dye might be expected to spread rapidly, but some experts feel 

that it is better to not treat seed with a persistent hazardous product at all,
 

since inevitably some treated seed will be consumed. 

Price 

The existing practice among all seed producing organizations in Burundi 

is to sell their products at the market price for food grain or eating potatoes, 

etc. This is the practice because: 

a. Farmers are "unwilling" to pay more; 

b. The seed is an input to subsistence agriculture, and consequently 

does not generate any revenue for the farmer; and 

c. Farmers are just beginning to learn about "improved seed", and 

do not yet appreciate its value. 

These claims are probably all true. At this point in Burundi's agricultural 

development, a subsidized seed industry is essential.. One might regard the 

practice of selling seed for a price below its production cost as an advertising 

or a marketing cost, which should both provide a service to farm communities and, 

in the long run, establish a market for a very saleable product, and thereby
 

stimulate a source of supply.
 

There are several important consequences of this practice:
 

(i) One can never be sure whether farmers are purchasing seed for 

food or for sowing. To eat improved seed is a relatively poor
 

use of a scarce and valuable national resource.
 



(ii) Seed production cannot be a profitable business, since seed 

production involves numerous costs not borne by food crop 

producers. The most immediate consequence of this is that 

the private sector will pot be interested in investing in seed 

production. At present in Burundi this is probably a good thing, 

since no mechanism exists for controlling the quality of seed 

put on the market. 

(iii) 	 The GRB subsidy to seed producers has a lower economic return 

that it should, since the benefit from improved seed is dnly 

derived if it is planted, not if it is eaten.. 

For these reasons, it is in the best interest of the nation that seed
 

begin to receive a premium price as soon as possible. This is a strong 

argument for concentrating on high quality in all seed multiplication centers. 

Farmers will notice and appreciate a truly superior seed. Simple marketing 

practices also should be encouraged, such as special, easily recognized bags 

with an emblem identifying the origin of the seed as e.g. Kajondi Farm. 

Recognition of and demand for quality seed is the mechanism which will lead 

to acceptance of a premium price.
 

If agriculture in the Mugamba were to become truly commercialized then
 

the demand for seed would be derived from the demand for the food crop for
 

which it is an essential input. However, giveu, the subsistence nature of farming'
 

in the Mugamba, this mechanism will be slow to develop.
 

The flour mill at Muramvya is the only market for wheat and corn currently 

capable of stimulating any substantial increase in commercial production. Price 

policy at the mill with regard to locally produced grain has yet to be determined. 



The CIF price of imported wheat at the mill is apparently often lower than 

a role ir stimulating commercializationlocal market prices. If the" mill is to play 

of agriculture in the Mugamba (and thereby stimulating a demand and a willingness 

to pay for Kajondi seed), an incentive price for local producers will have to
 

be instituted.
 



ANNEX H
 

Summary History of Basic Food Crops Project
 

(OAR/Burundi)
 

Background
 

The PID was approved in Washington in September 21, 1977. Due to a 

change in the project recommended by the PID, Dr. James Delouche of the Seed 

Technology Laboratory, Mississippi State University, was fielded to Burundi 

in April - May 1978 for reconnaissance and review to determine if the limited 

role for USAID might be considered feasible - this report stated that PID needed 

to be rewritten to something more logical and implementable.
 

In June 14, 1978, upon a request from GRB to USAID for USAID to
 

provide assistance to the Burundi Agricultural sector, AID responded positively
 

and the following steps were taken to insure a successful cooperation.
 
AID request brought in Dr. Delouche, of the Mississippi State University
 

to undertake a sector assessment between February 26 and March 16 1979.
 

One major problem during the sector assessmeit study was to find suitable
 

agricultural field for the seed multiplication farm. Four sites were suggested
 

by GRB in the course of the study.
 

The 	four sites were Mayuyu, Kajondi , Vyuya and Muhweza. 

A visit to the respective sites were made by the assessment team with
 

GRB officials. The following criteria were necessary prior to the qualification
 

1. 	the area should be at least 200 ha
 

2. 	good enough soil quality
 

3. 	topographic relief allowing mecanisation
 

4. 	be near the intended seed extension area
 

5. 	not too far from Bujumbura to permit a quicker logistic support and enable
 

the expatriates to operate within a distance near their home and family
 

in Bujumbura.
 

After the visit USAID impressions and conclusions were as follows
 

For Mayuyu - did not fulfil conditions 1 and 3 and the region was so 

overpopulated there would be expropriation problems. 

did 	not comply with condition 2, the land was not cultivated.
For 	Vyuyu -

For Muhweza - absolutely negative for the criteria 2, the soil was too 

acid, may be due to lack of drainage. 

For Kajondi - it was the only place complying with the criteria 1,2 and 3 ­

but did not fulfil 4 and 5. It was retained. 
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%After a considerable correspondence and assurances from the AAO/Bujumbura
 

at titat time, a design team was sent to prepare a PP in April 
1979. Team members
 

from Mississippi State University were Dr. James Delouche, Dr. Tony 
Lyons, David
 

Nelson, Eugene Webb and from AFR/DR Joe Carroll and Win Fugglie 
the head of Mission.
 

AID/W delegates authority to Ambassador and his designee to execute 

Project Grant Agreement on February 13 1980 (STATE 039270) AID 
Mission undertakes 

all necessary action and a-Proag is negotiated between AID and 
GRB - On April 

3, 1980 the Proag is signed, obligating $2,000,000. On March 18, 1981 the first 

coordination meeting was held between Ministry of Plan, USAID 
and FED to discuss the
 

format for the CVHA extension project to be funded by FED.
 

Project History
 

April 3 1980 - December 31 1980
 

Personnel and Technical Assistance
 

Immediately following the signing of the Proag GRB assigned
 
He would eventually
SIBONIYO Fabien Agronomist to supervise work at the farm. 


become head of the roots and tubers section. He arrived April 15 and was housed at
 

the Rwira Farm (Project Bututsi) across the Marais from Kajondi. 
SINZINKAYO
 

Pascal was assigned farm manager on November 18, and was housed 
at Mahwa, 25 km
 

away. On December 4, BANYANKIYE Pegase was assigned to the farm as head 
of the
 

Tony Salema TDY construction
He also was housed at Mahwa.
cereals section. 

adviser arrived in October 1980 for four months.
 

Crop Activities
 

major planting seasons in Burundi March-April forThere are two 

wheat ,and potatoes and October-November for corn and potatoes. Since the project
 

to get a green manure crop
began in early April a strong effort was made by GRB 

in before the end of the rainy season. On April 16, the first tractors arrived at
 

Kajondi, rented from the Office National de la Mecanisation Agricole (ONAMA)
 
20 hectares were prepared and planted in
and began ploughing the fields. 


Buckwheat by late May. An additional 100 hectares were ploughed but were not
 

In October of 1980 20 hectares of Kitale
disked nor prepared for planting. 

corn were planted where the buckwheat had been ploughed in.
 

Construction
 

With the arrival of Tony Salema, Ministry of Works (MOW) 
decided
 

it would be unable to complete the plans, technical specifications, 
bills of
 

quantity (BOQ) and the invitation for Bid (IFB) Documents 
for the farm buildings.
 

Design and
 
They decided to award the contract for the design to a private 

firm. 


el.ooration of the BOQ for the houses was to be done by Jean 
Daniel Lietchti,
 

to be designedat the MOW. Seed Processing building (SPB)technical .adviser 
by a Kenyan firm.
 

Procurement
 

PIO/C 00004
Project Implementation Order Commodities numbers 
00006 (Major farm equipment purchase

(2 vehicles) 00005, (2 fuel storage tanks), 

from U.S.), 00008 (local purchase appliances), 00014 (2
pick-up trucks) and
 
First vehicle was received on
 00016 (Suzuki motorcycle) issued in November of 1980. 


December 9, 1980.
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General
 

Amendment 1 to Proag signed on December 30, 1989 increasing funding
 

to $2,700,000.
 

January 1 1981 - December 31 1981
 

Personnel and Technical Assistance
 

On January 16 1981 Dr. Graetz arrived for a 3 month TDY as interim
 

farm manager. He was to put together an interim farm plan and assist AID in 

developing its agricultural policy for the farm. On February 12 the earmarking
 

documents were issued for the long term advisors and short term consultants.
 

On March 24 NIYUNGEKO Novat was named Project Coordinator for the Basic Food
 

Crops Project coordinating USAID and FED inputs. On April 1 1981 Johnny Ernotte
 

joined the project for two years as the mechanical advisor. On April 12 Dr. Graetz
 

departed leaving behind his report. On September 30 contract signed with RONCO
 

for principal advisor and short term consultants.
 

Crop Activities
 

In early April, 5 ha of Romany wheat were planted by hand. A wheat
 

sower had been rented from the Ferme de Randa but it was nonfunctional. In
 

addition buckwheat, sweet potatoes, yellow'lupin, blue lupin and soja were planted
 

on 25 ha. In May, 10 of the 20 ha of Kitale corn were harvested with a yield
 

of 950 kg/ha and the other 10 ha were ploughed back in as yield was too poor.
 

Seed was poor quality, not to be distributed to farmers.
 

In August the 5 ha of wheat were harvested avd threshed by hand,
 

7 ha of Kitale corn were sown in October-November
giving a yield of 2 MT/ha. 


along with 6.5 ha buckwheat, 1.25 ha Irish potatoes, 3.75 ha beans and 1.75
 

ha of lupin.
 

Construction
 

GRB awarded contract for design of Farm Building to Kananura Melvin 

IFB was ready by July 1981 and bids were received from the on January 9, 1981. 


prequalified companies, SOGETRABU, COMIBURUNDI and LAGECO on August 20. Following 

the granting of a waiver from AID/Washington to waive the Commerce Business
 

Daily advertising requirements for the construction, the contract was awarded
 
On December 24, Comiburundi
to the lowest bidder, Comiburundi, on November 7 1981. 


received their advance and work actually began.
 

On December 29 AID issued Project Implementation Order/technicians (PIO/T)
 

for the design of the Seed Processing Building (SPB).
 

Procurement
 

In January 1981 Project issued PIO/C 00015 for a Mercedes truck and
 

in April issued PIO/C 00024 for 2 generators. In August Pio/c 00030 was
 

issued for purchase of seed processing equ.pment and PIO/C 00031 for the
 

purchase of 55 tons of fertilizer.
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In January and April Project received 2 pickups (00014) and in
 

August ;eceived the Mercedes (00015). The 55 tons of fertilizer were received
 

in Deceffier 1981. The two generators were received in October 1981. Suzuki
 

was received 29 April 1981.
 

General
 

On March 18 1981 Ministry of Plan held their first coordination meeting
 
with USAID and FED for establishment of Cultures Villageoises en Haute Altitude
 

(CVRA). In mid-March Mission conducted its first in house implementation review.
 

Amendment No. 2 to the Proag was signed on November 20 1981 increasing U.S.Funding
 
to $4,120,000.
 

January 1 1982 - December 31 1982 

Personnel and Technical Assistance
 

John McAlister, team leader and agronomist, arrived January 2 1982.
 

William Grant, administrative advisor, arrived in country March 27. John Wilson
 

arrived for short TDY to inspect seed processing building site in June therefore 
continuing onto Nairobi to meet with TRIAD (Architectural and Engineering firm). 
Nazeer Ahmed arrived in Burundi on July 7 for 30 days for Aluminum Toxicity 
Consultancy (Report received November 8, 1982 entitled Report of Aluminum Toxicity
 

and the Karuzi State Farms). In July Kadagaza Melance was hired and named
 

head of the Mechanical section at the farm.
 

Crop Activities
 

March 1982 the 1.25 ha of potatoes were harvested yielding over
 

14MT/ha. Quality of the seed potatoes wds poor with high factor of bacterial 
wilt. Crop vas sold for consumption.
 

In mid April, 10 ha of Romany wheat were planted by wheat drill in 

addition to 13.5 ha of buckwheat. 

In May the 7 ha of Kitale were harvested with a yield of 960 kg/ha. 

September harvest of Romany yielded 20 MT, or 2MT/ha. Harvest was done with 

sickle bar mowers and new threshers. Threshers proved inadequate for farm use.
 

October-November farm planted 15 ha of Igarama 4 corn, a hectare wheat trial
 

and 40 ha of buckwheat and beans. 

Construction
 

Construction (by Comiburundi) proceeded slowly. McAlister's modified
 

design of their house so it started late. Comiburundi showed their weakness in
 

finish work. Majority of construction supervision carried out by Bizimana Joseph 
Pushkar Brahmbhatt (REDSO/ESA Pham Van Vinh (AID/Kigali)(GRB supervisory engineer), 

and William Grant.
 

In April a contract was signed with TRIAD in Nairobi for design of
 

seed processing building (SPB) John Wilson provided technical specifications.
 

IFB and final plans submitted in November. RLA Paul Scott (REDSO/ESA) did approve
 

administrative and contractual clauses of IFB and they were redrafted
 

during the end of 1982. International prequalification process begins in December. 



Procurement
 

During January-April 1982 the majority of the farm equipment ordered
 

under PIO/C 00006 arrived (tractors, farm equipment, tools and furniture).
 

First load of seed processing equipment arrived in August. PIO/C 10016 for
 

Toyota Hilux issued on January 9, 1982 and vehicle received on March 15. Toyota
 

Scout received on April 1, 1984. 40 tons of fertilizer order under PIO/C
 

10018 on February 2, 1982 and received April 26 1982. Two fuel tanks
 

(PIO/C 00005) officially received at Kajondi on September 15, 1982. 2 -. 2way
 

radios ordered in PIO/C 20006 in November 1982.
 

Participants
 

On May 25 Niyungeko Novat departed for 10 week participant training
 

course on seed improvement at Mississippi State University (MSU) and on a
 

CIYT in Mexico. On June 22 Banyankiye Pegase2 week observation tour at 
departed for the U.S. to get his B.S. at MSU, beginning January 1983 following
 

a 6 month language training course in Washington.
 

General
 

In March 1982 the Farm sold 7 tons of Romany wheat to the Service
 
4.5 tons
des Semences Selectionnees (SSS) for distribution to local farmers. 


In-house evaluation
actually sold to farmers, the rest went to the flour mill. 


by REDSO/ESA personnel carried out in late February/March. Evaluation report
 

submitted April. Following ccordination meetings through early May, GRB and
 

FED signed their grant agreement in May of 1982. In September of 1982 450 kg of
 
In July and August
Kitale seed were distributed by SSS in the Mugamba region. 


William Grant and Samson Ntunguka prepared a questionnaire on use and cultivation
 

of wheat by small farmers in the project zone (Mugamba), and surveyed over 100
 
Amendment
farmers. Report summarizing findings was submitted the end of September. 


No. 3 to the Proag signed on August 30 1982 increasing funding to $5,458,000.
 

1983
 

Personnel and Technical Assistance
 

On March 31 Johnny Ernotte terminated his two year contract. He was
 
End of April Fred
replaced in late May by J. Henry Cyr, on contract with RONCO. 


Weber (RONCO) arrived for a one month consultancy on soil erosion (only spent
 

2 weeks in Burundi). His report entitled "Soil Erosion and Drainage Plan"
 

Habib Hochlaf arrived in Burundi on May 5 for a 3 month
received in June 1983. 


consultancy to study the possibilities of transferring seed production to
 

(Report received in August entitled "Investigation of Potential
private farmers 

Transfer of Improved Seed Production to the Private Sector in.Burundi). 

On
 

August 22 Sinzinkayo Pascal was transferred out cf the Project to the 
Ministry
 

of Agriculture. Siboniyo Fabien was named interim farm manager and took cver the
 

In November, Louis Iraguha was named as an agronomist
functions on August 23. 


to Kajondi. On December 14, Ndayishimiye Vital was named Farm Manager and
 

Siboniyo Fabien was transferred, effective January 1, 1984, off the farm.
 
March 20).

John McAlister left Burundi on December 18.(Final report received on 
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Crop Activities
 

In early February a severe hail storm damaged buchwheat crop (95%
 

loss) and damaged corn crop. In March-April 46 hectares of wheat were sown.
 

In May 33 MT of corn were harvested (shelled in July -August). In August
 

the combine harvester belonging to the Ferme de Randa was sub-leased from the
 

brewery to combine harvest part of and thresh all of thf- 46 ha of wheat.
 

Yield was iMT/ha, 65 ha of buckwheat harvested for yield of 10.5MT. In early 

October 23 ha of Igarama 4 and Kitale corn were planted 17 and 6 respectively.
 

Construction
 

In early January first type B house was provisionally accepted and occupied
 

at Kajondi. In March the fertilizer shed, 1/2 of garage, and seven houses and
 

dormitories were provisionally accepted. On April 8 official provisbnal
 

acceptance made by GRB Adjudication Committee. REDSO/ESA 'engineer Lou
 

Bronkowski was principal AID advisor on acceptance committee. Final acceptance
 

scheduled for mid April 1984.
 

On March 15 the approved, revised IFB for the seed processing building
 

was issued to three prequalified companies and only one offer was received on
 

April 19, from Comiburundi. This offer was much higher than the budgeted amount.
 

In May USAID requested permission to negotiate with other companies for a more
 

suitable price. Permission was received in July and August from GRB and AID/W
 

respectively. In September, before negotiations could be started R. Armstrong
 

REDSO/ESA agronomist inspected plans, determined they were overdesigned
 

and should be redone before any negotiations started. SPB plqns were sent back
 

to TRIAD in Nairobi for revision and returned to Burundi in early January 1984.
 

Procurement
 

In March project purchased their fertilizer requirements from the FAQ
 

fertilizer project totalizing 51 tons. Subsequent PIO/C 20028 was issued to
 

purchase addition&79tons from FAO project. At the end of October a contract was
 

issued to Transagro in Germany to supply 572 metric tons of fertilizer. On February
 

2, the letter ordering 755 tons of crushed limestone was issued by the Ministry
 

of Finance. First shipments had already been received in late December, early
 

January. Remaining seed processing equipment arrived in May 1983, and remaining
 

farm equipment (parts, corn sheller) arrived in June 1983.Two 2-way
 

radios received July 22 and the first replacement vehicle was purchased
 

and received in July 1983. PIO/C for replacement equipment and spare parts issued
 

in July to AEGIS. Request for Quotations issued in November for spare parts
 

for vehicles.
 

Participants
 

Siboniyo Fabien left for Nigeria on May 9 to attend Root Crops course at
 

IITA, returning July 15. Pascal Sinzinkayo was to attend seed improvement seminar
 

at MSU but was unable to meet English requirements. Niyungeko Novat attended
 

Department of Agriculture course on the Application and Diffusion of Agricultural
 

Research at the Community Level at Iowa State University from August 22 to October
 

1 1983.
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General
 

FED and GRB signed technical assistance contract with AGRAR/SOMEBU
 
in January and first 3 technicians in p'lace before end of January. 17 tons of
 
Romany wheat distributed by the newly created FED - CVHA extension service.
 
In March, ADO Hal Fisher leaves, end of May C.) Martin and Jim Graham perform
 
implementation review of project.
 

In July new ADO, Stan Wills, arrives. In September CVHA distributes
 
7MT of Igarama 4 seed and Provincial Agronome in Bururi distributes i.3 MT.
 
Amendment No. 4 to the Proag was signed on August 23, 1983 increasing the funding
 
of the project to $5,915,000 and GRB funding to $3,431,030. It also extended
 
the project completion date to September 30 1986 and approved the revised
 
Annex 1 to the Proag.
 

Personnel and Technicians
 

GRB names two more agronomists to Kajondi bringing total to four plus
 
the farm manager. Peace Corps Volunteer Suzanne Poland spends 2 weeks at Kajondi
 
helping develop a farm plan in February.
 

Crop Activities
 

In late February farm received 12 MT of Irish potatoes variety Sangema, 

from ISABU - CIP. Planted in mid April. 52 hectares of wheat planned in late March 
mid April. 

'Procurement
 

Supply contract for two threshers from India issued in early January,
 

machines arrived in Burundi in late March. Second replacement vehicle received
 
in early January. Offers for farm equipment received in early January. Evaluated
 

and permission to issue purchase orders given to AEGIS. Quotations for spare parts
 
evaluated and purchase orders issurd to Toyota and SACOM (African Air Freight).
 

Parts received in January and February. On March 31, Brazilian made combine
 

harvester ordered. First 255 tons of fertilizer received in March from Transagro.
 

Construction
 

IFB issued for Seed Processing Building late February. Offers received
 
-


from four companies on March 26. Evaluation of offers currently under way. '
 

General
 

CVHA distributed 40MT of Romany wheat seed to local farmers in February
 

March. First in depth evaluation begins March 14 with the arrival of John
 

Blumgart and Greg Kruse, R. McColaugh from REDSO/ESA arriving March 20 and
 

R. Adams (engineer from REDSO/ESA) arriving'March 26.
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