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I. PRIORITY AND RELEVANCE

The purpose of the project is to develop within the GOZDA National
Institute of Agricultural Research (INERA) the capability to provide
the necessary soil fertility analyses and research to support GOZDA
efforts in improving the quantity and quality of domestic food and
to provide the applied and adaptive research necessary for the
development and advancement of food legumes in agriculture. This is
in support of the sector goal, which is to increase the per capita
dvailability and nutritional quality of food, with special reference
to the poor.

It is estimated that the Zairian population as a whole receives no

more than 85 percent of the required calories for full efficiency or

no more than half of the protein amino acids essential for normal growth
and development. The traditional, subsistence farmers who muke up 70 to
75 percent of the population suffer the most. Kwashiorkor and marasmus
are serious problems. There is evidence that traditional farmers have
reduced their role in the commercial market from the level of about

$40 per farm unit in the late 1950s to $30 in the 1960s in absolute terms.
(IBRD: Economy of Zaire 1972). It is assumed, although not verified,
that the nutritional standard of these people was also lowered.

Looking to the future, Zaire has adequate phosphate deposits and hydro-
electric energy potential to produce the fertilizer to support the pro-
duction of its basic focd requirements indefinitely. To make use of its
fertilizer when it is manufactured requires research at the experiment
stations and testing and demonstrations on the farm in advance of tha
development of the industry.

The project supports the sector goal by creating the capability on the
part of the GOZDA research institute, INERA, to actively support food
output projects, five of which are ongoing. Further, it undertakes to
provide the prototype production "package" for high-quality protein crops
and to introduce these packages to pilot, traditional groups. 1/

The project supports the DAP agricultural sector statement and health
sector statement which both address human nutrition, food quality and
domestic food supply. It must be pointed out however, that this in itself
is not a commodity output project. It will support the ongoing food
output projects. As the food legqume"production packages" are developed

as outputs of this project, they should be implemented as production
activities.

L/ A "production package" is a receipe for a farm enterprise which pre-
scribes the inputs and techniques required to yield the desired outputs.
The inputs and techniques will include such elements as environmentally
adapted varieties with favorable yield potential, fertilizer specifi-
cations, planting dates and cultural practices. See Annex H, page 35
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PFOJECT DESCRIPTION

A.

BACKGROUND

+. auc rropiem: Food production per capita has declined
over the past 15 years, due in part to increased population,
urban migration and diminishing price incentives, but due
markedly to a decline in services to farmers in the form

of improved seed and technical support. It is estimated
that maize yields have declined 50 percent, groundnut yields
by 25 percent and manioc yields by 10 to 15 percent in this
period. (IBRD Ag. Sector Survey.) Further, the development
of certain food ligume crops, including fieldbeans, soybeans,
and cowpeas, was stopped before the work got much beyond

the introduction stage. With the shutdown of L'Institute
National de L'Etude Agronomique au Congo (INEAC), in 1960-
66, everything stopped, including plant introductions,
adaptive research, and soil fertility support.

Since 1971, field projects in manioc and maize production
have been started up and have made definite progress, but
they lack the soil science service they need for adequate
development.

2. Early Development: Agricultural research in the region
dates back to 1910. While INEAC developed and serviced the
industrial crops, palm oil, rubber, coffee, cocoa and cotton,
the institute included a division of food crops with equal
rank and concern. The division worked on the genetic adapta-
tion and inprovement and protection of traditional food crops
as well as exotic species and on methods of cultivation.
Research was conducted with sweet potatoes, soybeans, sugar~
cane, peanuts, rice, manioc, fieldbeans, cowpeas, and maize.

The INEAC soils laboratory ran up to 15,000 analyses a year
in support of the experiment stations and the major farming
areas. The laboratory also did research on human nutrition,
including the enrichment of manioc flour.

In 1953, the Belgian Commission for Technical Cooperation

in Africa South of the Sahara established the Inter-African
Pedologic Service at Yangambi. Over the next ten years they
made soil and vegetation surveys of all except the center

of the country. The target areas were mapped at the scale of



1:200,000 and the immediate areas of the stations were
mapped at 1:25,000 or 1:50,000. These maps were published,
and coples are reposited at the regional stations and at
Yangambi. Each horizon of the complete profiles of the
major soils was described and given complete analysis, and
this report is in current publication.

3. INERA: At the height of its operations INEAC employed
over 500 Belgium scientists, 400 at the Yangambi main station
and the rest spread among six regional substations. By the
late 1950s the INEAC research complex had reached a level of
development and scientific output that was first among
tropical agricultural research institutions and compared
favorably and with respect with the better agricultural
research establishments in the world. Each station was
cleared, fenced and cross-fenced, had internal road and
drainage systems, masonary office buildings, greenhouses,
warehouses, shops and modern, comfortable residences. The
library at Yangambi contained 49,000 volumes and those at
the regional stations were adequate for day-to-day technical
references.

There were a series of interruptions in INEAC's activities
in the struggle for independence and unification in the
1960s, and in 1969, INEAC withdrew all its Belgian personnel,
but leaving all propertiecs, facilitias and furnishings and
documents in place.

INEAC had employed 4,000 Zairois as laboratory technicians,
field technicians and laborers. They remained in place, and
the GOZ assumed their payroll. There were seven Zairois
engineer-agronomists, Class A 1 in the system.

In 1970, the GOZ established L'Institute National pour

L'Etude et la Recherche Aqronomiques (INERA) in the office

of the Precident of the Republic. The seven Zairois scientists,
who incidentally were able to keep one station, Gandajika,
operating all through the political turbulance of the 1960s,
were given the job of taking charge of the INEAC assets and
developing a program.

In 1973, INERA submitted a proposal for reorganization to the
President and that document serves as the policy paper. The
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paper is derived from the premise that the dominant form cf
agriculture in Zaire would be the family-tenZead fawm unit
consisting of both cash and subsistence croups.

The paper defines research levels by a combination of
complexity and scale as follows:

Level A, major restructuring of genetic makeup of plants
and animals and of cultural cystems --- international
centers.

Level B, adaptation of Level A outputs to regional require-
ments --~ INERA stations.

Level C, adaptation to farm requirements and introduction to
adoption, pilot farming centers.

The paper proposed guidelines for cooperating with University
National du Zaire (UNAZA). INERA would fund the research in
terms of three to six year projects. Projects must address

live issues of national concern. UNAZA would suwbmit annual
progress reports and final results to INERA. The paper proposes
"horizontal" contact between INERA personnel and those of

other agencies, including UNAZA, thus getting around the
requirement of communicating through hierarchical channels.

In 1975, INERA was placed in the office of the Director General
of Agriculture. The Director General, who was formerly Director
of INERA, indicated that he concurs with the reorganization
proposed, stating specifically that he wished to see more

direct support of the production projects than had been the

case in the past (Annex D).

The UNAZA agronomy faculty has relocated to the Yangambi main
station and is gradually occupying its facilities. UNAZA
will likely collaborate with INERA on soils research using
the present INERA laboratory.

It is INERA's apparent intention to develop the regional sta-
tions, as resources permit, to provide answers to production
problems associated with the priority crops.



4. AID Invo.vement:

a. Seed Improvement and Seed Production:

In 1969, a small project to assist four regional
experiment stations conduct adaptive trials and mul-
tiply seed was financed with counterpart funds. The
project ran for a number of years and was eventually
assumed by the host government. The seed of suitable
varieties of maize, groundnuts, rice, fieldbeans and
soybeans were produced for local planting.

b. Soybean Flour Mill: INEAC began experiments

with soybeans at Yangambi in the 1940s. 1In the early
1950s research was carried on at 5 substations including
Gandajika. L'Ecole Technique Secondaire Superieure
d'Agriculture (ETSA) Tshibashi, evidently got seed for
the Gandajika station, promoted production and intro-
duced whole soy flour. In 1966, the school producecd.
950 kg of whole soy flour. 1In 1970, there was 35 MT
produced and in 1971, about 100 MT produced. 1In 1971,
a USAID project agreement provided a counterpart loan
of 225,000 as part of the cost of a soy flour mill.

A small counterpart grant financed the production of

a motion picture to promote the demand for soybeans in
the local diet. A seed distribution and buying system
for the product was set up. The program is still func-
tioning and the mill is still operating, although the
group cannot get enough soybeans to supply the local
demand.

c. Manioc Project: While manioc is practically void

of the essential amino acids, it is extremely important
to Zairouis as an energy crop because it will yield on
land too deficient in phosphorus to produce grain.
Zairian manioc was hard-hit by bacterial wilt around
1970. The GOZ solicited AID assistance, and a contract
was arranged with IITA, using PL 480 counterpart funds.
This project has already identified a relatively high-
yielding variety of manioc totally resistent to bacterial
wilt, and it is now multiplying the stock as well as
continuing selections for increased yields. However,

the problem of getting this new variety or others
accepted and into widespread use has not yet been resolved.




d. Maize Project: 1In response to a request for
assistance in maize production in 1972, the Mission
arranged a contract with CIMMYT to develop and dem-
onstrate a maize production package. They have
- developed their first prototype package consisting
of a new variety and tentative fertilizer recommenda-
tions. A companion PRP proposes to support 11,000

ha of project maize in FY 1977. Another project will
be addressed to the maize marketing system in support
of the GOZ policy to recoup self-sufficiency in maize
production by 1980.

e. Fisherman's Cooperative: The Mission plans to
assist a fisherman's cooperative on Lake Tanganyika,
principally to increase the availability of high
quality protein food in that area.

f. Fertilizer Requirements and Potentials Survey:
In 1975, the Mission (TVA PASA) surveyed the ferti-
lizer requirements for Zaire to produce its minimum
food requirements, and concluded that by 1980 the
country will need 82,000 MT.

Fortunately for the long-term, the survey revealed
ample supplies of phosphate (12.5 to 25 million MT
of P205 equivalent) awaiting development in the Bas
Zaire coastal plain. The survey estimated that the
maximum projected nitrogen requirement for food and
fiber production in 1985 could be produced by using
80 megawatts, or only 5 percent of the combined
capacity of the INGA I and INGA II hydroelectric pro-
jects. But to support even a minimum investment in
the industry, domestic consumption would have to be
greatly increased.

5. The Present Request: In June 1975, the GOZ re-
quested AID assistance in advancing its research work
in soil fertility studies, soil classification,
agricultural meteorology, food lequmes production

and rice production. The Mission advised the GOZ to
seek assistance in rice research through membership in
WARDA. The Mission gave low priority to meteorology,
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congidering that although it is no doubt important,.

an investment of scarce resources in this activity
would likely pay off only in the long term. This

left standing the request for assistance in advancing
food legume production, soil fertility research in
support of food crop production, and land use poten-
tials evaluation (Annex C). The food legume crops
mentioned, soybeans, groundnuts, fieldbeans and
cowpeas, fit well in the established cropping pattern
as well as into national nutritional requirements.
Particularly, they complement the maize production

and marketing project which has already been designated
as a priority project. '

PROJECT DESCRIPTION

1. Sector Goal:

a. Goal Statement: To increase the per capita
availability and nutritional quality of food for
the poorer people of Zaire.

b. Measure of Goal Achievement: The increase or
decrease of maize production may be measured by

the annual aveilability of maize to PNM. Estimates
of increased production of food legumes may be
drawn from the systematic observation of the sgpread
of the improved varieties and cultural practices
introduced, since these are intended, first of all,
as subsistence crops. Eventually, the direct
beneficiaries of the project should produce surpluses,
which should be reflected in the market. The needs
of the target group of this project would have long
since been met, insomuch as subsistence needs would
have been satisfied first.

c. Means of Verification: A current Mission pro-
ject provides a USDA PASA team to assist the GOZDA

in setting up a food requiremerts and supply data
system. Beyond this in the near term, the output
projects, including the maize projects, and successors
to this project, should provide for the measurement

of their respective commodity outputs.




. Assgggtiona:

(1) Price Policy: 1In the case of maize it
is assumed that the GOZ will maintain buying
prices that are sufficiently attractive to
the farmers to provide the incentive to take
the risk and go to the trouble of buying
fertilizer and the other inputs necessary to
obtain relatively high yields. This assump-
tion is currently met with a recent increase
in the government's buying price. While the
crop research elements of the present project
emphasize subsistence production, these farms
must produce surpluses to provide for pro-
duction inputs and off-farm subsistence re-
quirements.

(2) Follow-on Projects: The traditional
sector represents 3 million farm units, or

70 to 75 percent of the national population.
Obviously, more inputs than have been committed
by AID and other donors so far are required to
achieve the sector goal. The present project
should be followed by production output activi-
ties which address food legume crops.

2. Puggogg;

a. Statement of Purpose: To develop the capability
on the part of INERA to:

(1) through applied and adaptive research and
assistance with on-farm, result demonstrations,
develop and service efficient "production
packages" for food legumes,.

(2) provide soil fertility investigation, con-
sulting and recommendation services to those in-
volved in advancing Zairian food crop production,
and while developing this capability, deliver
these services to the on-going food production
projects (this implies early-on cooperation and
participation of the soil services of this pro-
ject in the on-going food production projects),
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(3) provide reliable estimates of the pro-
duction potentials and limitations of soils
in support of regional development planning.

End of Project Status:

(1) By the end of the fifth project year
INERA should have a small, well-trained,
multi-disciplinary, field research team
addressing the production of food legumes,
fully supported with minimally essential
equipment in place:

(a) conducting reliable adaptive research
leading to the identification and distri-
bution of efficient, disease-resistant
varieties within the food legum species,

(b} developing and adapting cultural
practices suitable to traditional farmers
and compatible with the maintenance of
the ecological balance,

(c) assisting with first-round on-farm
demonstrations of the production packages
they develop.

(2) INERA should have functioning, adequate
soll fertility services to support the planned
advancement of the production of its major
food crops. By the end of the project, INERA
should be systematically:

(alA_naking soil analyses and supervising
soll fertility response trials as part of
the field research addressing the major
food crops,

(b) providing planned consulting servic:s
to the regional Agricultural Commissio.:
Services on soil fertility and soil manuge-
ment for food crop production,

(c) providing assistance to the field
teams in adapting and testing symbiotic
nitrogen~-£fixing innoculants,



{(d) providing assistance to all food

crop projects in the design and evaluation
~ of their adaptive trials, including crop:

soil and crop: soil: fertilizer response

evaluation,

{e) developing soil and crop management
systems which maximize the use of organic
and indigenous mineral materials and to
the extent possible maintaining soil
fertility.

3) INERA, or at least the country should have
small, multi-disciplinary, agricultural re-
jource planning team capable of:

(a) evaluating production potentials and
limitations of given soil groupings,

(b) elaborating the potential payoffs
from alternative regions and sites that
might be proposed for intensive rural
development.

Such a team would include soil scientists
(classification), agronomists, agricul-
tural economists (resource allocation) and
rural sociologists.,

c. Means of Verification: External evaluation (PAR).

d. Assumptions: The achievement of these purposes
depend on:

(1) getting AID contract technicians in place
early in the project and holding them for the
five-year duration,

(2) getting the participants off to school no
later than the second year and back beginning
the fourth year, with most having returned by
the fifth year,

(3) active institutionalized cooperation between
the production projects, INERA and the Agricultural
Commission Extension Service.
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a. Trained Pe:swunnes:

(1)

2 project directors at Mulungu and

- Gandajika by fifth project year,

(2) 22 scientists, Grade A1,20 with M.S.
degrees by fifth project year,

(3)

oneAsoil survey director by third pro-

ject year,

(4)

8 soils laboratory technicians by second

project year,

(5)

24 soil surveyors by fourth project year.

L. Soil Fertility Service (see IV A 3):

(1)

Operating laboratories at Yangambi and

Gandajika by second proiject year:

(2)

- 5,000 soil samples a year by third pro-
ject year,

- 10,000 soil samples a year by fourth
project year.

Consulting services to production projects:
(a) Mulungu area by second project year,
(b) Gandajika area by second project year,

(c) all food production projects by
fifth project year,

(d) field-tested recommendations by third
project year.

“Soil Classification Serxvice:

(1)

Correlation of INEAC maps with the USDA

soil taxonomic system by third project year,
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(2) mapping of expanded project gre&s by
- fourth project year, :

(3) evaluation of altermative project'are
by fifth project year.

Food Legume 'Package’ Development ' (see IV A 3):

(1) Improved varieties:

(a) preiiminary screenings by first
Project year,

(b) comparative yield results by second
project year,

(c) first year farm demonstrations and
seed increase by third project year.

(2) Improved Cultural Practices:

(a) first year station trials by second
project year,

(b) first year farm dsmonstration by
third project year,

(c) early adoption by fourth project
year.

(3) Improved rotation system by sixth project
year.

Assgggtions:

(1) prompt manning of the project by the con-
tractor,

(2) timely arrival and release of commodities,

(3) adequate local currencv simnart.
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Inguts:.

AID Inputs:

(See also VIII, FINANCIAL PLAN and ANNEX H, (II),
TECHNICAL ANNEX.)

Ce.

(1) Personnel:
7 fuli-tour technicians
various consultants

(2) Participantships:

20 candidates for the MS degree

(3) Commodities: |

laboratory equipment supplies

field equipment

fertilizers and seeds

vehicles

petroleum fuel and lubricants
Total

Peace Corps Inputs:

2 English instructors
Yangambi

Agronomists

GOZDA Inguts 3

(1) Personnel:
professionals, A,,
professionals, A,

others

421 man-months

20 man-months

480 man-months

$931,000
$254,000
$122,000

$285,000

$615,000

$2,207,000

120 months

144 months

110 man-years
160 1 ars

360 man-years
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(2) Plant and Equipment (in place) :

offices and laboratories o $450,000
field researcn facilities $200,000
communication equipment S 50,000
Total $700,000

(3) local Contract Construction:
laboratory & office construc- $178,000
tion
kd) Vehicle & Equipment Main-
tenance (10% of cost). $ 32,000
(5) Local Training Costs. $ 50,000
(6) Housing and Utilities:

(a) INERA project per- $ 45,000

sonnel

(b) Peace Corps volunteers

(c) 3 resident units for $ 90,000

AID technicians (Gandajika)
Total $1,095,000

Asgsumption: That PL 480 Title I loan agreements will
be negotiated to be implemented concurrently with the
project, with the self-help commitment specifically
providing its local currency requirements.

5. Project Elaboration: The project will pair teams of
Zairois and American agronomigsts at two locations and
Zairois and American soil scientists at one location for
five years. The team will be reinforced by PCVs the
fourth and fifth years. The project should be negotiated
in sufficient depth to assure unrestricted, two-way
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copperation between INERA and the other GOZDA agencies,
specifically, the regional Agricultural Commissions and
the maize projects.

2. 'Gandajika Team: Three 2__ —,.c..cuy wdvisors will
"be posted at Gandajika. One will concentrate on re-
search leading to the development of the production
packages, including improved -sarieties and improved
cultural practices. The second will be concerned with
s0il fertility problems and will trai~ and assist
INERA staff in supporting the sumounding production
crojects with laboratory analysis, including labora-
tory installation and training laboratory: field
plot correlations and fertilizer recommendations.

The third advisor and his counterparts will work
principally as consulting specialists with the pro-
duction projects in the surrounding area, this being
the means of delivering project outputs to farmers.
One of three contract technicians will serve as chief
of the contract party.

b. Two contract agronomists will implement the same
kind of activity, working at and out of the Mulungu
Station. The Mulungu Station and field teams will

be supported by a soil fertility team which will
operate a soil laboratory. This effort will be sup-
ported by a contract soils advisor. The project pro-
vides for a soil classification advisor.to be located
at Mulungu. His principle task will be to train teams
of Zairois soil classifiers. The first phase of this
activity will be to assist the Yangambi INERA soils
office and UNAZA in setting up a course and training
approximately 30 senior agronomy students in soil.
classification. The second phase will be to prcvide
field training to UNAZA graduates and others in

making soil surveys. This will be on-the-job training
in which supervised student teams will make field-
verified correlations between the INEAC soil maps,
circa 1953-1959, with the USDA soil taxonomy system,
which is more useful for development purposes. This
exercise will begin at Mulungu, move to Gandajika

then to other priority areas that are mapped by

INEAC. The resulting maps will be further correlated
with on-farm, crop: soil and crop: soil: fertilizer
trials ‘-~'-- jupported by the project) and with project
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laboratory analysis, thus providing reliable
extrapolations on land use potentials and crop:
fertilizer responses on a wide area of the
country.

. Finally, as the survey teams gain confidence they
will respond to requests from the central govern-
ment to make survey evaluations of alternative
development areas. The project will make rather
extensive use of counterpart training, training-
the-trainer, pre-service training and in-service
training.

c. . Peace Corps Volunteers; Two PCVs will teach
English at UNAZA, Yangambi, for the duration of
the project. For the fourth and fifth project
years, three PCV agronomists will be located at
each, Gandajika and Mulungu to assist early demon-
strations of the project package.

III. AID EXPERIENCE:

While no two AID projects contain totally identical components, our
experience in this area is quite general. The following cases are illus-
trative:

A. N. C. STATE WORLD-WIDE SOIL FERTILITY PROJECT AND USAID/BOLIVIA

WHEAT AND SEED PROJECT:

In 1965, AID and the Govenment of Bolivia initiated a project to
increase wheat production and seed production (including wheat and
soybeans). The project was implemented through a contract with
Utah State University with the assistance of the Peace Corps.

U.S. U. advised research workers on their experimental work, both
at the experiment station and on private farms, and advised exten-
sion workers who carried out the promotion work, which included
buying, processing, storing and distributing seed. Peace Corps
volunteers worked with the extension agents.

AID had a world-wide contract with North Carolina State University
to, to the extent feasible, determine crop: soil and crop: soil:
fertilizer response for the major crops and major agricultural °
soils of the tropics. In this case N.C. State initiated fertilizer
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trials parallel to those of the U.S. U. wheat project. Thus,
N.C. State determined optimum fertilizer combinations which were
compatible with the cultural method deviged by U.S.U. The
Bolivian Agricultural Extension Service, reinforced by the

Peace Coirps, implemented the production campaign, which aounted
to: (1) getting group commitments to participate, (2) arranging
for fertilizer credit; (3) method demonstrations of applying
fertilizer; (4) seed distribution, and later, seed collection;

(S) arranging for harvesting machinery and transportation to the
market.

The N.C. State project assigted the Bolivian Ministry of Agri-
culture in tuning up a soils laboratory at Santa Cruz, which AID
had built in an earlier Project, and the laboratory did the
chemical analysis of the N.C. State soil samples. The tuning
amounted to: (1) adding chemical reagents; (2) adding a few
minor pieces of equipment; (3) giving refresher training for
laboratory technicians and (4) a visit to the laboratory by the
N.C. State soil scientist about once a month. The Bolivian
Airline transported the samples as a complementary service.

The N.C. State project also ran soil fertility trials on soybeans
and potatoes. For these crops and wheat the project constructed
general fertilizer guides keyed to a soil map of the country.

B. CAMBODIA SOIL LABORATORY :

AID assisted, successively, four different agencies of the Cambodiar
Ministry of Agriculture equip soils laboratories between 1957 and
1962. The fourth one was completed and staffed. An AID soils
advisor trained the staff and remained with it until the U.S. eva-
cuation in December 1963. Subsequently, all the equipment was set
up in one, rather large, quite complete laboratory, and up to 1973
it effectively serviced the Mekong Delta Commission in its developme
planning work.

BENEFICIARIES: .

A. TARGET GROUPS:

1. Immediate Targets: The Project addresses the Bukavu area
and the Luba group in the Gandaika area. See Annex H (I and
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2. Why These Groups:

The scope of the present project is limited to: (a) de-
veloping and introducing "production packages" for food
legumes and, (b) soil fertility services for all food
°rops. Since such work must emanate from experiment
Stations, the groups who are adjacent to the stations,
were preselected. The Agricultural Commission, with

the assistance of FED, is already involved with these
groups, implementing INERA outputs. So is PNM with the
CIMMYT-aided maize program. Just outside the Perimeter
of these projects ig the FAO Freedom from Hunger Campaign.
However, assistance from these sources is incomplete.

In the first place maize is the only food crop they pre-
sently address, hence the success of thege Projects

would not adequately improve the protein quality of the
diet. In the second pPlace, the success of these projects
is jeopardized by the lack of soil fertility research

and advisory services, particularly laboratory analysis
and laboratory: field-plot correlations. The pregent
project is seen as an essential supplement to these ongoing
efforts.

The target‘group has adopted maize, introduced by the
station, which hag replaced manioc ag the principal food
staple. They have also adopted the practice of pure-

introduced by the Belgians through the station. The intro-
duction of the food legqumes in the Presert rotation would

fhe effects of food legqume work will likely be limited

to the ethnic groups that they initially address because
they coincide with large, isolated soil groups. It would
be expected that cadre might be drawn from this pProject
to implement similar work in other parts of the oountry.

The Bukavu area is the most densely populated rural area
in the country. Malnutrition is critical. 1t is apparent
that immediate attention should be made to improve the
efficiency of the present farm output.
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Means and Timing of Benefits::

a. Soil Fertility Analysis and Recommendations:

Assuming that the first one and one-half project
years would be required to get the soil laboratory
equipment in place, and that its work would in the
beginning be limited to test and demonstration
sites, the cooperating farms should receive their
first benefits from the facility in the form of
more precise advice on their soil fertility pro-
blems ~-- that is, the most profitable package of
inputs --- the third project year.

b. Improved Cultural Practices: The introduction
of improved cultural practices should progress
through one year of trials on the station and in
Commission plots, first year on-farm result demon-
stration, early adoption the third project year,
with wider diffusion the fourth project year.

c. Improved Varieties: Assuming that first-round
screening can be done the first project year,

with two years of performance trials and two years
of successive seed multiplication, it is likely
that at least one improved variety for each species
worke(. with can be made available to the target
group in significant quantities the fifth and sixth
years,

d. Improved Rotation System: 'The present rotation
system covers seven years, consisting of two-season
cropping for three consecutive years and native
herbs and forbes the last four. The project will
likely test the hypothesis that the "fallow" period
may be reduced to two years by substituting the
nitrogen-fixing legume Stylosantheses gracilis with
considerably improved production potentials for the
succeeding cycle, First cycle results would be
available in September of the sixth year, but
comparative results would not be available until
the eighth year. From there on the practice should
spread rapidly, because Stylosantheses surpresses
weed plants and should be much easier to manage than
native vegetation, and will likely add from 80 to

100 kg of nitrogen per hectare worth approximately
760
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‘Ultimate Target Group: Since the‘scope‘of the

Present project is limiteq to developing and intro.
ducing the "package", Successor projects will be ,
required to get improvement beyong the initial tar.
get areas. ' '

4. Land Use Plannin : The payoff to the farmer

is from the land use planning activity ig of a
longer range. Three years wil) be requireq for
training bersonnel, After that they would fit into
the national pPlanning dpparatus, ‘

movement ang others, actively push the use of food
legumes in the treditional diet. The fact that soy-~
veans have been bid up to 20k/kg is evidence enough
that they respond to an eéxpressed need, The Eukavu
group follows the same Program, and they exhaustegq
the soybean Supply this year at 28k/kq.

b. Ssoil Fertilit Service: The members of the tar-
get group appear to be trying to get 4s much return
for their labor as they can ang this gervice should
increase their leverages,
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B. CHANCES OF PROJECT SUCCESS:

1. Evidence of Change in the Past: BAs cited above, the
target group has uniformly adopted a major food crop and
quite an exact cultural system on the advice of expatriates.

2. Preliminary Groundwork: The groundwork for the food
-legqume program has been in the laying for several years.

3. Humanist Concern: The INERA management and staff
demonstrated a very strong feeling for the welfare of the
traditional farm people and particularly in improving
the protein quality of their diet.

4. Apparent Leverages: The apparent leverage to the
participating farmer is around 100 percent over his
present level of performance.

5. Compatibility: The adoption of the project outputs
places no new or additional demainds on the traditional
social structure other than might be expected from in-
creased income for the individual (see Annex H, p. 21-23),

PROPRIETY ISSUES:

A. Assistance in research versus more direct assistance to pro-
duction: From the high priority placed on food production the
question was asked: Is it appropriate to start up assistance in
research at this time rather than concentrate all effort on food
output? The maize campaign is already well underway. While

there is no doubt that these projects have made progress in their
more-or-less first-round efforts, it appears that they have gained
about all the leverage they can until there is a better “"package"
developed, and this requires research. The FED maize project is
using INERA varieties; thus they are limited in progress until
INERA makes progress. None of the output projects now has
reliable soil fertility laboratory support; thus they are extremely
handicapped in extrapolating production recommendations from their
field plot results. Therefore it appears that the time is appro-
priate to begin assistance in agricultural research in the support
of priority crops.

B. Level of training. The question was raised, as scarce asg
trained personnel are, should they be kept away from work for
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extended terms in the pvrsuit of advanced degrico: as ac

happens Uu.sS. universities do not teach research methods and
procedures at the undergraduate level, thus the masters de-
gree level would seem to be essential for research. Howeve

FEASIBILITY ISSUES:

A. 'ECONOMIC ISSUES:

While this is not a project to maximize economic gains, nor actually
a commodity project, it hasg long-term economic implications which
will affect its design:

1. Pursuit of a Chemical Fertilizer Pro ram: Any cash inputs
to the food crops must be earned through the sale of cash crops.
While it would be expected that surpluses of the food legumes
would be produced, where they are grown for subsistence only,
their crop input support would have to be supplied by the cash
Ccrops, cotton and maize. Hence, the health of the crops in
terms of profitability to the farmer will likely affect the
progress of the successors to the bresent project. The maize
market is likely to be particularly important.

2. Economic Objective in the Design of the "Package": Consgi~-
dering the present and likely the future cost of fertilizer,
the question of whether to design the "package" for optimum
yield or for least cost should be determined,

3. Farm Management Studies: While there are data on produc-
tion costs on the CAKO seed farm which is partially mechanized,
there are no existing data on the cost of production on tradi-
tional farms. It seems pParticularly important to obtain

ducing the crops in the present rotation and cultural gsystem,
as baseline data. Whether the services of an agricultural
economist should be included in the project should be consi~
dered.

4. Farm Storage: There is evidence that the local prices
for maize and groundnuts fluctuate widely (as much as 1000
percent for maize). Whether farm storage should be included
in the "package" should be considered. Thig ig under study
in the maize production angd marketing proiect design.
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TECHNICAL ISSUES:

1. Appropriateness of the Technology:

The project does not proppse any new technology which would
be critical to its success. Rather, it proposes variations
in practices which have already been introduced which wili
enable the research personnel and the farmers to realize
more of the potential from the technology they have already
adopted.

Probably the only new technology which should be adopted
and tested economically is chemical weed control.

Presently, farmers require 30 man-days per hectare to weed
groundnuts, and they injure the plants in the process. This
labor requirement, which comes in a short, critical period,
severely limits the size of the farmer's crop. This project
should be deemphasize mechanization, as it does not appear
to be available to the largest group in the foreseeable
future.

2, Scope of the Project:

The GOZDA request included technical assistance in climato-
logy. This request was not carried forward in the PID on

the ground that it did not promise a pay-off on the short

term or medium term. Examination of the establishment, the
procedures and the accumulated data at the Gandajika station
which is accepted as typical, suggests the contrary. This
station has daily records of rainfall, wind direction, wind
velocity, relative humidity, air temperature, soil temperature,
sunshine and evaporation from 1940 to the present date. The
technicians are diligent in maintaining the apparatus and

in recording and preserving data. However, they do not appear
to have the capability of summarizing their data and deriving
from them probability projections of, particularly early-season,
effective rainfall which limits the crop season. Since there
are two crop seasons a year, it is extremely important to

start each crop as soon as moisture is available. Sensitivity
to this kind of information, backed by farming techniques to
implement it - that is, adjusting the time and depth of
planting to the expected date and amount of effective rainfall -
should result in a 10 to 12 percent increase in maize yield
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with no extra effort on the part of the rarmers. Thig .
particular analysis and adaptation is not now practiced
by Zairois farmers.

Therefore, it seems advisable to provide INERA the TDY
~ services of an agricultural climatologist for three to
four months to:

a. make a cursory survey of the principal agricultural
weather stations,

b. set up a foremat for summarizing the pertinent
data on hand,

c. assist in arranging for data Processing,
d. conduct a workshop on summarizing data,
€. serve on the project design team.

The project design team should consider providing
participant training in agricultural meteorology for
two or more Zairois. The apparent reason that the

data are still collected is that INEAC-trained Zairois
to do it. since there have been no Zairois agricultural
meteorologists trained, the data the technicians gather
are put to little use.

3. Environmental Impact:

The ecological balance among the damaging insect species

and their preditors is very near perfect, holding crop
losses to insects to two to five percent. Exosion of the
roadbeds are prevalent and no doubt takes place in culti-
vated fields. 1In the short temm the project should have

no impact on the environment, one way or the other. 1In

the long term (outputs of successor activities) the proposed
rotation system should reduce the use of fire as an agri-
cultural tool.

4, _Accommodation for Technicians:

It is assumed that to the extent possible, the GOZ will pro-
vide housing for the AID contract technicians who may be
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provided through the project. This is essential to the
implementation of the project at Gandajika insomuch as
there is no rental property in the vicinity of the station.
The project could not be implemented in the S5-year time-
frame, should it be delayed for the construction of new
housing.

C.  FINANCIAL ISSUES:

Local Currency Financing: While no inquiry was made of GOZDA
intentions for the INERA budget during the projected life of the
project,at the present available funds appear to be marginally
less than required for budgeted operations. This should be
explored. If appropriate, counterpart funds from past or cur-
rent year PL 480 Title I agreements might be programmed to suggest
the activity.

VII. COORDINATION WITH OTHER AGENCIES AND OTHER DONORS:

A. OTHER PROJECTS, AGENCIES AND DONORS:

1. Project Gandajika (Kasai-Oriental, CAKO):

a. Agency: Commission for Agriculture
b. Donor: FED
c. Objective: maize increase

2. Cotton Program:

a. Agency: ONAFITEX
b. Donor: FED
c. Objective: maintain self-sufficiency in cotton production

3. Plant Protection:

a. Agency: INERA
b. Donor: AGCD

c. Objective: general crop production support
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4. Freedom-From-Hunger Campaign:

a. Agencies: 1. Commission for Agriculture
’ ' 2. Social Service

b. Donors: 1. FAO (technical support)
: 2. AGCD (fertilizer)
3. (Unidentified) Catholic Order
Tshibashi
C. Objective: improvement of nntri tion in rura.]_‘ areas

5. Othe_ Limm e vmveavaves & LWY S GURS S
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6. Domaine Kasese Project (Shaba):

a. Agency: Commission for Agriculture, PNM
b. Donor: AGCD
c. Objective: maize increase

7. Mweka Project:

a. "Agency: Commission for Agriculture, PNM
b. Donor: FAC
c. Objective: maize increase

8. Regional Development, Gandanika Sub-region (Shaba):

- under study and design

a. Agency: Commission for Agriculture, PNM
b. Donor: AID

C. Objective: maize increase

9. Maize Project, Shaba:

a. Agencies: (1) Society of Miner and Transport
‘ (2) Gozpa

b. Objective: maize increase
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B. PRIOR RECORD OF COOPERATION:

INERA has had various homes since independence, including The Office
of the President, but it now resides with the Directorat General of
Agriculture in the Agriculture Commission.

The official chain of command is through INERA headquarters at
Yangambi to the regional stations.

Official means of lateral zelations between INERA and other Commission
agencies have not been established, except for the supply of breeder
seed. Since in general the foreign aid programs work through the
Commission's field services they follow the same protocol. This and
perhaps the expected bureaucratic rigidities has in the past resulted
in less than expeditious cooperation. Actually it represents an over-
sight in the negotiation of the projects in question.

Although not the case in the beginning, PNM and INERA-Gandajika
cooperate with maize variety work. This gives the farmer access to
both CIMMYT materials and INERA materials which promise to be comple-
mentary.

C. MEANS OF COOPERATION:

AID's role should be to help INERA develop the capability to provide
the research and consulting services required by the production
campaign. This infers joint participation in the work plans for the
projects on both sides.

The field experiments of CAKO and FAO should be correlated with the
INERA soils laboratory and compatible with the FAO/Rome data system.
The FAO and INERA representatives agreed that this is much needed
and desirable. It serves as an example for building an integrated
program around established Zairian institutions.

PROJECT IMPLEMENTATION:

A. PROJECT ORGANIZATION AND MANAGEMENT:

1. Organization: The project should be implemented as an INERA
program within its present frame of organization.

2. Technical Assistance: Technical assistance should be pro-
vided through an AID university contract. No institution other
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than a land grant university would have the breadth df:
expertise required. The contract should be negotiated
as a departmental activity; that is, AID would want the
contractor's agronomy department as a while to be con-
cerned with the implementation and success of the pro-
ject, rather than just to be asked to give up their
personnel for five years.

The question of whether there should he a chief of party
should be negotiated. In one view, the senior technician
would represent the team. In another, this would be the
principal duties of one person. In the latter case, it
would be desirable that he have a background in extension
agronomy.

3. Commodity Procurement: The fio. pavcusommuc or
commodities should be made by the Mission as a matter of
expediency. After the contractor is in place he should
have this responsibility.

8. APPARENT CAPABILITY OF INERA TO_IMPLEMENT THE PROJECT:

l. Capital Establishment: With the exception of a builg~
ing for soils laboratory at Gandajika, there appears to
be adequate buildings to house the project. Excellent
facilities exist at Mulungu. Soils work at Y angambi may
be limited due to the lack of continuous current (also the
case at Gaandajika).

2. Infrastructure: While the three stations where project
work may be located are remote, they are each accessible

by combined commercial airline and vehicle. The stations
maintain daily contact through a single side-band radio
network. Mail from Europe arrives in 10 days. Medical

and dental services are available from European and American
trained personnel.

3. Management: See Annex H, Section I for personnel pro-
files.

C. AID RESPONSIBILITY IN MANAGEMENT :
—_——— ) TRAVAGEMENT

The Mission should provide a direct-hire project officer to
assist in repzesent.ﬂng AID's interests in the project in Kinshasa,



~30-

provide Migsion representation and backstopping to and for
the contract team, monitor the project and provide documenta
tion service. The project officer should have an academic
background in agronomy, preferably, or general agriculture,

The successful implementation of the project will require the
services of a direct-hire backstop officer in AID/Washington,
having an agricultural background. Besides routine backstopping,
ha will expedite project documents and provide liaison with the
contractor. .

The project should be implemented through a Project Agreemant
(PRO AG) with an annual work plan annex and Provisions for -
amendment by an exchange of letters between the GOZ and the
Mission which express proposal and concurrence.

D. PROJECT PROGRESSION:

l. Pre-implementation Actions:

a. PRP review: December, 1975

b. Project design: Feb./March, 1976
C. PP review: May, 1976

d. Project Agreement: October, 197¢

e. Contracting actions: November, 1976
f. Commodity procurement: November, 1976
g. Language training: Nov/Dec., 1977
h. Teams at post: January, 1977

2. Laboratory and Field Activities: To be prescribed by
the PP team.

3. Review and Evaluation: Annual, joint Zairois-American
evaluation aided by an outside consultant.

4. Project Phase-out and Succession: At the conclusion of
the third evaluation (fourth pProject year) a decision should
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‘ be made as to the nature of follow-on activities, and ig

appropriate submitted in the form of a PID. Then the’
present project should be closed out on schedule.

PROJECT DESIGN:

1. PP Design Team:

Makeup of PP design team should include the following pro-
fessionals: :

= project design officer

" = extension agronomist specialiged in grain lequmes

- soil scientist (soil fertility)

- soil scientist (classification)

- soil microbiologist

- agricultural engineer (farm machinery)
- local expediter

= interpreters

- Special Considerations in Planning:

aJ) Equipment: A key factor in the progress of the pro-
ject will be planning it around a functional, maintainable
set of equipment. The project should be Planned for the
minimum mechanization and feasible maintenance. The
design team should include an agricultural engineer with
these terms of reference.

b. Lead Time: The maximum lead time should be Provided
for the arrival of commodities, household furnighings

and household effects. The Mission should submit complete
PIO/Cs as soon as its PRO AG is signed.
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¢. Language Requirements and Instruction Facilities:

(1) French: It is essential that both the contract
technicians and their spouses achieve the FSI §-2
level in French language proficiency to survive at
the posts. Only technicians with promiging language
aptitude should be recruited, and both they and their
spouses should receive language training at the State
Department Foreign Service Ingtitute before their
departure.

(2) English: All Zairois who are to study in the
U.S. must learn to read, write, speak, and understand
English, from the start. Therefore each post should
be equipped with minimal training facilities, and
the contract should provide for English language
training at the posts.

d. Reconciliation of Commodit Lists and Costs: The com-
modity lists (Annex R) ‘were prepared without the aid of
-catalogues and without the benefit of internal consulta-
tion. Therefoxn they shou’2 be considered at illustrative.
The design team is requested to review the commodity re-
quirements in terms of the minimum necessary to achieve
the project purposes, for three reasons ~-- the cost of
the commodities, the difficulties of maintenance and the
cost of operation.
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A. AID Dollar Costs

ITEM Total FY_77 FY 78 FY 79 FY 80 FY_§
Personnel $1000 MM.$1000 MM $1000 MM $1000 MM $1000 MM $1000
GANDAJIKA
Lab Advisor COP 479 60 62 9 88 12 94 12 100 12 135
Grain Leg.Advisor 479 60 62 9 88 12 94 12 100 12 135
Extension Advisor 479 60 62 9 88 12 94 12 100 12 135
MULUNGU
Soil Class.Advisor 413 48 72 9 95 12 102 12 1Q9 12 35
Lab. Advisor 413 48 72 9 95 12 102 12 109 12 35
Grain Leg.Advisor 513 60 72 9 95 12 102 12 109 12 13§
Extension Advisor 513 60 72 9 95 12 102 12 109 12 135
Consultants
Soil Classtfdcation 43 6 21 3 22 3
Soils Laboratory 217 3 21 3
Grain Legumes 21 3 10 15 n
Ext.Aqronomy 28 4 14 2 14
Climatology 28 4 14 2 14 2

1 9 1 10 10 1 10

Contractor Supervisor 47 5 8
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ITEM Total FY 77 FY 78 FY 79 FY 80. Fv_8}
$1000 MM $1000 MM $1000 MM  $1000 MM  $1000 MY $1000 MM
Total Personnel 3477 dal 562 75.5 689 90 725 88.5 746 85 /% - 8§
PARTICIPANTS MS
So0il Survey 48 48 24 24 24 24
'Soil Chem. 120 120 48 48 60 60 12 1
Grain Legumes 96 96 36 36 48 48 12 1
Ext.Agronomy 144 144 48 48_ 72 72 24 2
Climatology 72 72 24 24 36 36 12 12
Total P.rticipants 480 480 180 180 240 240 60 60
COMMODITIES
Soils Laboratories 5§75 5§75
Supplias 250 60 25 85 55 25
Climatology 60 40 20
Farm Equipment and 186 134 13 13 13 13
Maintenance
Fert. and Seeds 122 12 20 30 30 30
Fuel and Lubricants 615 123 123 123 123 123

Vehicles & Maintenace 285 209 19 19 19 19
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ticnm Total FY 77  FY 78  FY 79 FY an FY 81
$1000 $1000 $1000 $1000 $1000 $1000
Tractor & Maintenance 60 44 4 4 4 L}
Ext.Teaching Supplies 8 8 ‘
0ffice Equipment 46 46
fotal Commodities 2207 1251 " 208 7 244 . pu
Total 6164 1993 1158/ 1059 990 769



B. INANCIAL PLAN GOZ COST IN DOLLARS

—

FY FY FY FY FY
ITEM Total 77 78 79 80 81
Personnel §1000 MY §$1000 MY §1000 MY $1000 MY $1000 MY $1000 MY
A -1 2640 110 440 22 484 22 528 22 §72 22 616 22
A -2 |
A -3 1219 160 . 208 32 224 32 243 32 262 32 282 32
Typists 117 30 70 6 22 6 23 6 26° 6 -~ 27 6
Tractor Driver 38 10 6 2 6 2 7 2 7 2 8 2
Chauffeurs 168 55 29 11 31 N 33 11 36 11 39 N
Mechanics 59 15 10 3 11 3 1 3 13 3 14 3
Laborers 300 250° 50 50 55 50 60 50 65 50 70 - 50
Personnel Total 4537 630 763 126 833 126 905 126 980 126 1056 126
Construction
GANDAJIKA 118 118
MULUNGU 50 50
Construction Tota> 168 168
T IT0TAL 4705 931 126 833 126 905 126 980 126 1056 126

i] Assumptions: 8% annual salary increase (rounded)
2. MY - Man Years
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'I. Summary of Problem and Proposed Response

INERA_SUPPORT

1. Purpose ot tne rroject

The purpose of this project is to assist the Government of
Zaire mount an effective program of field-oriented research
in two areas (a) soil science and (b) food legumes.

Respoisibility for agricultural research in Zaire is vested
in the Institut National Pour 1'Etude et 1a Recherche
Agronomiques (INERA). Until March 1975 this agency, for
all practical purposes, was a belgian research .organization
(for additional details, see paragraph 4). The Belgian
Government phased out its aid program for two reasons:
First, because the Government of Zaire "Zairianized" the
Institut and was revising its relationships with Belgium

on the basis of a more mature partnership, and secondly
becaus2 the Government of Belgium revised its policies to
limit the provision of operational personnel to Zairian
institutions in preference to financing discrete projects
with technical assistance advisors. As a result, INERA

is now a fledgling organization which can be effective

only to the extent that it is able to obtain, train and
educate hundreds of qualified Zairians; establish priori-
ties and policies for agricultural research; and draw on
the assistance and cxperience of the international rescarch
centers and donor agencies. To this end, it has alrecady
requested assistance from Rockefeller and the USAID as well
as from other sources. Op the assumption that the Rockc-
feller Foundation will be able to respond at the overall
policy/management/educational level, the USAID is limiting
its response to very specific action programs which would
have the most immediate impact on increased food production
during the 70's.

Thus, this project is directly linked to, and a necessary
precondition for achicvement of, the first priority pro-
?ram goal set by the 1975 Development Assistance Program
DAP) for Zaire--"Increase through dircct or indircct
means food production destinced for the market cconomy."
Effective, field-oriented agricultural research.in Zaire
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§fs curr2ntly being conducted in one area only, the Na-
tfonal Maize Program assisted by CIMMYT. - The gross inade-
quacy of other agricultural research (also cited by the
DAP) is a fundamental constraint to the development of
Zaire's a?riculture. While production research is neces-
sary in all crop areas, of primary importance is soil
science research, including soil testing and analysis, as
a basis for any increased crop production. As fertilizer
usage increases (the TVA Fertilizer Study anticipates a
tripling in fertilizer consumption over the next five
years), an informatiqon.base in_soil fertility and crop
response becomes mandatory. 0

Increase in production of soybeans and other food legumes
was aiso specifically indicated as a priority objective in
the DAP, to help solve both fertilizer deficiencies and
nutritional problems. In regard to the latter, only half

of the recommended daily intake of 70 grams of protein per
person is being consumed. The gap between proteins required
annually by Zairois and those available currently is estima-
ted to be 200,000 tons. Successful efforts to grow and; in-
troduce soybeans and othcr legumes into the diet have been
made in a number of scattered localities in Zaire. Howecver,
there is little information available and no research being
carried out on varietal adaptability and improvement, cul-
tural and processing techniques, potential of other food
legumes, etc. This type of .adaptive research, in a program
fashioned after the successful CIMMYT model is an essential
precondition to expanding production of these important food
crops. As regards plant nutrients, the nitrogen fixation
effects of leguminous intercropping with cereals is well
known. As research develops higher yielding varieties and
cultural techniques for legumes, then introduction into

crop rotations will substantially increase nitroyen avail-
ability for other crops in the rotation.

2. Project Description
a. Estimated Project Uutputs

Soil Science Research

Functioning soil and plant tissue testing
laboratories, equipped and staffed, and
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capable of testing and making appropriate
fertility recommendations on 7,500 soil and
2,500 tissue samples annually. Priority
attention in the first three years of the
project will be given to testing and recom-
- mendations in support of ongoing crop re-
search at INERA stations and field trials.
As testing capacity increases to indicated
level, by the fourth year a minimum of 25
per cent and by the fifth year a minimum of
50 per cent of testing will be devoted direct
1y to crop production proiects.

Ongoing assistance to crop researchers at
INERA field stations in the design and
analysis of fertilizer and crop response
experiments on priority crops (corn, manioc,
oil palm, cocoa, rice, soybeans, tea, cot-
ton, peanuts, pyrethum, tobacco and miscel-
laneous food legumes. '

Ongoing studies of special problems of soil
classification, fertility, texture, drainage,
erosion, etc. as reclated to the production

of the priority crops listed above.

A field trouble-shooting capacity capable of
responding to requests for specialis{ advice
and assistance from producers on soilY/crop
production problems.

Food Lequme Research

An efficient, smoothly functioning national
coordinated food legume improvement program
which will contribute to rapid achicvement

of production goals established by the GOZ

and which will be staffed by Zairois scicn-
tists as quickly as they can be trainced.

Two functioning field rescarch centers
(Gandajika for soyhcans and peanuts; Mulunqu
for miscellancous food legumes) cquipped and
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staffed, an? carryingiout an effective pro-
gram of varietal testing, breedin otec-
tion, utilization and agronomic rgzggFEFTin
food legume production.

An ongoing program of on-farm testing in-
cluding variety, protection, utilization,
.s0il fertilization and improvem2nt, cul-
tural practice and rotation trials in major
production regions.

An effective "out-reach" program through the
development of extension type materials to
carry research results to farmers, and re-
curring short training programs for exten-
sion agents, project managers, rural school
taarhare . church program leaders and farmers

Estimated Project Inputs

Soil Science Research

Commodities
- Lab equipment and supplies
- Lab rehabilitation
- Vehicles
- Field equipment and supplies
- Library and journals

Technical Assistance
- One full time experienced soil
scientist (Program Director Ph.D.)
- Twelve months TDY assistance

Participant Training
- Two Ph.D. level
- Four M.S. level
- Short course training-in-country

Food Legume Rescarch

Commodities
- Lab cquipment and supplies (2 sftes)
- Lab workshop and workshop rchabili-
tation (2 sites)
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- Yehicles

- Field equipment and supplies (2 sta-
tions)

- Library materials (books, journals)

- Development and diffusion of exten-
sion materials.

Technical Assistance
- One full time experienced agronomist
Ph.D. level.
-~ 18°*months TDY assistance

Participant Training
- Two Ph.D. level
- Six M.S. level
- Short course training-in-country

Disbursement period

It is anticipated that the disbursement
period of both phases of the project (soil
scicnce and food legume research) will be
five years.,

hat the reorganization and reform of INERA programs as pre-
ented in the 1975 document "Reorientation de la Rgcherche

t Restructuration" is effectively supported and implemented
y the GOZ. '

hat high calibre qualified Zairois personnel will be as-
igned to the projcct and will be made available for indi-
ated participant training.

hat international research organizations (such as TITA and
NTSOY) and other donors will collaborate actively in the
rogram.

‘hat GOZ will fulfill its budget obligations to the project
on a timely basis. '
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In the pre-independence period Belgium had built up in the
country one of the leading jnstitutions of tropical agri-
cultural research in the world, capable of undertaking a
wide range of basic and applied research. The program was
served by some 400 European technicians and a large African
staff. The infrastructure included a large, well-equipped .
central station in Yangambe and approximately 60 sub-stations
scattered throughout the country. The major areas of re-
search were in the improvement of varieties of all important
crops; the testing of rotations and methods of cultivation;
the study of soils, fertilization, climatic conditions, of
foresis, insects and diseases, animal husbandry and fish
culture; as well as the necessary basic studies in biology,
genetgepand botany.

This agricultural establishment was seriously affected by
the disturbances following independence and by 1973 the
staff had been rebuilt to 32 scientists, of whom 10 were
Zairois. Only nine of the 17 major sub-stations Thad been
reopencd by 1974, and most staff effort was directed toward
maintenance of plantations and infrastructure rather 'than
research. A major blow to the recstablishment of INCRA fell
in March 1975 when the Belgian Government withdrew its sup-
port from INERA. As a consequence most foreign technicians
have again withdrawn from- the staff.

One of the few bright spots in the current ag research scene
(but not included within the INERA complex) is the effort

of the National Maize Program (PNM) supported by CIMMYT.
Only three years old, this program has already succeecdced

in developing and diffusing adapted composite varictics,

new cultural techniques and training a cadre of extremely
competent, young Zairois research agronomists. Their cur-
rent staff is made up of 20 Zairois and four expatriate re-
searchers. The highly successful PNM program will be usecd
by INERA as a model for its own activities.

5. Realigtic Alternatives

§overal alternatives to the recommended projects exist, al-
though they appcar neither realistic nor promising.

No programming in the ag_rescarch area - USAID could reject
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the request to program in ag research, using the Justifi-
cation that we wish to concentrate our resources in the
Production field, as we are doing ‘in maize. [t should be
pointed out, however, that the only reason we can move into
maize production with some confidence is the existing re-
search base provided by PNM/CIMMYT'(originally an AID spon-
sored program). The soil science project wil] provide addi-
tional applied research in support of maize production, anq
other crop production projects as well. The food lequme
research is essential to our projected future soybean pro-
duction effort. It is unrealistic to assume that the GO7Z
has resources at this time to support these programs. No
other donors have shown interest, or to our knowledge have

been approached, to support these two programs.

Select ag research programs in other fields - In making thei,
reguest for assistance, the GOZ asked for support also in the
fields of cotton, rice and Climatology. We have declined
participation in these areas: cotton, because it does not
conform to current AID programning criteria; rice, becausc
of the predominance of the Chinese Mission in this field:

and climatology, because it appears to be of a lower ‘order
of priority.

). The major beneficiarijes of this pProgram will be the
mall traditional farmer'growing usually less than one
hectare of subsistence and commercial crops and eqrning at
she present time an annual income of somewhere between
+120.00 and $50.00. As with any research program, the bene-
"its are not direct, but come indirectly through the pro-
\ision of improved inputs as a result of successful re-
fearch efforts,

7. The benefits of the project wil come about only if,
in fact, there is a very widespread effect of rescarch
results out fron the research station to the farmers who
wWill use the results. It is for this reason that an at-
tampt is being made to design the project very strongly
11 the direction of applied resecarcl with a strong cexten-
sion component,
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11. Financial Requirements

Project Cost (figures in $000) u.s. GOZ
~-~§0i1 Science
7 Commodities ' 324 96.5
Technical Assistance 447 139
Participant Training 200 225
Sub Total 971 460.5
" Food Legumes :
Commodi ties 266.5 137.5
Technical Assistance 483 160
Participant Training 270 290

Sub Total 1,019.5 587.5
Project Total Cost 1,990.5 1,048

Type of Financing

It is recommended that the entire project be financed by
grant funding because of the avnarimental nature of the pro-
grams and the heavy starting

I11. Project Development

1. Design Compietion

The major study that has been done to date is that done by
INERA itself, published under the title "Reoricntation de 1a
Recherche et Restructuration". While this document does not
go into grecat detail on the specific areas of rescarch to be
undertaken by this project; i.e., soil science and food -
legumes, it is, nevertheless, a very important study sincc
it presents a recent pragmatic re-thinking of the problcm

of re-activating agricultural research in Zaire.

Addi;iqnqlly. each phasc of the project will require a
feas]b1lrty study to analyze in a more precisc manncr the
requirements of the project. It is estimated that these
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svuaies will require approximately six - .
specialist in each of the respective fields.

It is recommended that the food legume study be conducted
by a member of the staff of INTSOY at the University of
I1linois and that in addition to working out the specific
details of project feasibility, he consider the most effi-
cient manner in which INTSOY itself and IITA at Ibadan may
be incorporated into the project.

It is recommended also that the soil science study be con-
ducted by a competent staff member of one of the Universi-
ties involved in soi] science research and that he, in like
manner, consider the ongoing participation of one of these

institutions in the fuli project.

These studies should be scheduled for September 1975,

Documentation Schedule

Submit PRP November 1975
Submit pp May 1976

3. AID Resources to Prepare Documentation

If Mission understatfing continues at present level, re-
quest six weeks TDY experienced programmer for completion
of PRP and PP in addition to technical assistance requestcd

in Part I11.

IV. Policy Issues

None
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SZVZLOPYERT AS3SISTANTCE PLAN (DA?)
FOR ZAIRE
(January, 1975)
‘. ABRICULTURE
1. The Role and Performance pf Agriculture in Zaire's'Egonomz

Agriculture provides a tivelihood for about 70 percent of Zajre's
total population but its contribution to GDP is relatively low.
In 1972 the value of agricultural production accounted for 18
percent of the monetized Gross Domestic Product and 14 percent
of total exports. Of agriculture's output more than one-halr 1is
in the subsistence sector. Although there are variations from
year to year, agricultural exports, primarily coffee, palm oi1l
«nd palm Kernal oil, account usually for little more than 17
percent of total export earnings and are mostly grown on plant-
ations. Food for domestic consumption is grown on relatively
small holdings either for cash or for subsistence.

The performance of the agricultural soctor in 1968-72 has been
ratiaer modest. Value added at constant prices rose at an average
annual rate of less® than 2.5 percent. 1In view of the population
growth during the same period, per capita agricultural output of
vood and non-food crops has declined substantially. Palm oi]

and palm Kernal o0il production declined in 1973 because low
domestic prices for palm oil did not provide sufficient incen-
tive to harvest the palm fruit, Plantations have not been
renewed, and old trees have been neglected.

Covfee produciion declined from 83,000 to 79,000 tons because
¢f Tack of moisture in the producing areas. Cotton was the
only c¢xport crop to show a substantial production increase.
Cassava, the main food crop, recovered from the blight that
reduced prodiction in 1971 and 1372. Rice production increased
by aboul 30 percent, perhaps a result of six years of develop-
@ent by rice experts from Taiwan. (In 1973, the rice develop-
ment proyram was taken over by a team from the People's Republie
of Chini.) Corn production has not been sufficiont to muut
domesti: requirements, Composite corn varfeties arg baing
introdu:ced in Shaba, through the National Maize Program, and
the Zeijian Government is financing a project that wil) event-
vally hive 18,000 hectares in intensive “corn cultivation.
Al1thougn Zaira has about 386,000 square miles of grainland

and about one million cattle, meat production does not fil
domestic demand.



UL FROMA ) S AP A qranTLs o2 secvcasing. izat flour
capcroL 1acvs:. o 16 60.00C tons .o 1568/70 (July/June) te
45,0600 tois in 1572/73, and requirements will probably total
100,500 tons in 1%73/74.

The more important factor. in the problem of producing sufficient
food in Zaire is not declining production, but of rapidly
expanding population. Recent estimations place the estimated
annual increase at 4.21% for the entire country. Migration

from farm to city accentuates the deficit. Kinshasa's net rate
of population growth is almost 12% per year. Equateur,
Bandundu, and Haut Zaire have under 3% net increase. This
population growth pattern generates an ever-increasing demand
for food in commercial trade. For a food staple such as corn,
where the current annual deficit is from 120,000 to 130,000 MT,
the rhythm of increase of the deficit is estimated at some
15,000 to 20,000 MT per year.

The problem of food production facing Zaire can also be very
effectively presented in terms of the nutrition gap. Estimates
of per capita protein intake for Zaire range from 32.7 grams
per day to 43.4 grams per day. This is approximately half of
the required 70 grams of protein per day as recommended by the
FAO for this area. Calorie intake is estimated at 85% of the
required level. The difference between required proteins and
availdble proteins, the "protein gap," has been projected into
the fiture. This,gap will increase from an estimated 200,000 MT
in 1974 to approximately 380,000 MT by 1980.

|

Daspite these present quantitative and qualitative deficiencies
in food production below the level of current internal require-
ments, it wmust be emphasized that Zaire possesses the long-term

food production potential to satisfy not only its own needs
but t§ be, in fact, an important African exporter of food
stuffs.

STRUCTYRE OF THE AGRICULTURE SECTOR

a. T-aditional Agriculture

Tradi:iona: farming is based on growing the staple food crops -
cassava, m ize, rice, plantain and groundnuts - fn established
rotation svstems. There is a varfety of cultivation mathods
and a:titudes among groups and tribes, and thu main crops also
vary among regions of the country. TRe farm family's own

labor constitutes the main input in ppasant agriculture, and

BEST AVAILABLE cOPY















Euroicon scientists, a lar;e wfrican staff, had a central station,
oind soma &5 wxpirinental cuuters scatterczd throughout the
couniry.  The major areas of research were in the improvemant and
szicction of secd: for all important crops, tho testing of
rotaviens and methods of cultivation, the study of soils and
climatic concitions, of forests, parasitcs and insects, live-
stock raising and fish culture, as well as the necessary basic
studies in biology, genetics and botony. The institute was
successful in developing firm management programs and, in
conjunction with a strong extension service involving seven
thousand professionals and sub-professionals, secured the
adoption of new crops and new cultivation methods over large
areas of Zaire. Fost notable was the rapid spread of cotton
cultivation to some 700,000 farms in the traditional sector.

Tie agricultural research establishment was seriously affected
by the disturbances of the 1960's. When normal conditions re-
turned to Zaire, an effort was made to re-establish agricultural
research. INERA was given virtually independent status in

the Office of th: Presidency. 1In 1972, the staff had been built
up to 24 senjor-level professional research workers, eight of
whom were Zairians., In 1973, twelve Zairian resaarch scientists
and twelve research technicians had been added, and the number
of expatriates had risen to 48. However, progress in staffing
the various reseaych centers which together constitute INERA

had .proccedad rather slowly. Only nine of the seventeen INERA
sub-stations had been reactivated early in 1974.

As the resclt of AID initiatives, an agreement was signed in
1971 betweea the International Corn and Wheat Improvement
(CIMMYT), Hexico City and the GOZ to establish a national corn
research and marketing program. This program has made solid
prograss in the development of mew high-yielding corn varieties,
their:exténsion in the national corn production program, and

in the training of young Zairois agents in research and exten-
sion techniques. '

Tae C.HIYT program, now called the National Maize Production
Program, is almost the only substantial production-oriented
agricultural research currently underway in Zaire, and it has

set as a major objective the establishment of a dynamic model

upon which other research efforts in the country may be patteined.
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TGHART & STRATEGY FOR AGRICULTURAL DEVELOPME 1

In considering means (programs) to recalize the contributions:

of agriculture such as food, income, exports, improved nutrition,
there are both short run and long considerations to strategy

for development. The short-term strategy for AID would be
concerned with the situation as it presently is, not what we
would like the situation or realities to be, recognizing

the existing and pervasive constraints which are most readily
removed. ‘Such a program would be rather concentrated in specific
geographical regions and limited in scope, (not in terms of

tite level of assistance), and its achievements would be modest
due to potential risks, but it would be based on realistic
expectations for the next two/three years. For the longer ternm,
e¢vforts can be made to steadily reduce the constraints which

are more difficult. But we should remember, although the pay

off in some projects may lack a certain visibility for the next
few years, the components making the longer ternm strategy could
be started at the same time for the short-run strategy.

The problems and constraints inflicting plantation agriculture
differ in nature from those applying to traditional agriculture.
Consequently, two distinct features of strategy must be identi-
fied: ‘one dealing with aevelopment of plantation agriculture;
the other wiih the smore complicated sector of traditional agri-
ciltura. There are, however, two common elements to both
svratagias - the need to improve the transport network and
auilding of the institutional structure. AID is already involved
in tradition=] agriculture, and to be specific, is concentrating
on food production and ig planning integrated rural develooment
prograims.  Tiis is the correct strategy, and diract involvemcnt
in the evalopmont of plantation agriculture should fall in a
sccond priority cateqory. ’

Raising nresunt crop yields will be the most practical approach
to adept in riost agricultural development projects. The key
factors in raising yields will consist of improving the quality
of dirpuis, art this will call for an integrated program, includ-
ing strungthening existing research, extension and marketing
institu:ion,, transport improvement, health, provision of new
production inputs, etc.

It is, of cours2, anticipated that somec research in food
2roduct on can be achieved in those areas where the max imum
tand razio is 1low. ot



cwoW LIV BLOLS L Lacrease in Food production, is to concentrate
Tesodrces in oo Tow key arze projects. Project sites should

have cortain cneracteristics. They should be nroduction areas.
which erc potentielly important as a source of supply to
consumérs; existing transport should be adequate, or readily
improvable. Project areas should be logically identifiable as
distinct geographic regions,

The changes to be introduced under the projects should, as a
general rule, not be over-complicated or over-extended since
we are.starting from scratch in a traditional agriculture.
This would rulec out complicaeted schemes which require large
inputs of technical knowiedge on the part of those running the
project, or which require heavy investment, e.q., in farm
machinery. The project would rely heavily on simple changes
rather than the "big rush." ~

To facilitate and support the food or central programs, it will
be necessary to make more efforts te improve marketing. At

the farm level of theo marketing channel this might require
efforts to open or ease the access of selling to traders -
possibly by building rural roads or by getting cellection centers
better local storage to reduce losses, or giving information to
peasanis on prices. The traders who buy from farmers would
probably provide bettor marketing services if they could get
Credit to expand the*scale of their operations. At the national
level, it implics support and development of the marketing
structure and instituti:-ns, both public and private.

In summary, USAID agricultural programming in Zaire will
concentrate on thouse sets of integrated actions which will lcad
to an improvement in food crop production, both quantitatively
and qualjtively,

Specificjprojccts will
- enphasiza food crop production,

- irclude those ancillary actions which are necessary
cenditions to attainment of the basic objective of
inproved food production, i.e., improvement of transport
ard marketing infrastructure, improvement of health
cenditions as neaded,
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pportunities to improve training of Zairois
2ls involved in the project,

<

- pay particular attention to improvement of institution:
involved at the project level (research, extension,
marketing,

- be concentrated in those geographic areas where climatic,
resource access to market, and other conditions are
such as to minimize risk and increase chances of succass,

- be so designed as to be rep]aceablé. if successful, and
be continued under Zairois resources following termina-
tion of USAID support.

ndditionally, specific projects will be sought out which give
promise of substantial improvement of nutrition levels, e.q.,
fisheries development, soybean and other pulse production,

Finally, the effort to improve the agricultural development
planning, Programming capability of the Department of. Agricul-
turc end associated institutions, such as ONACER, will be
continved and exnanded,

substantial additional sector analysis yet remains to be done

Yo conplete this Agriculturai Sector Assessment. At lecast a
part of tho scctor analysis yet to be completed can be
accomnlished in the course of specific studies already planned,
for oxcaple the proposed TVA fertilizer study, and the Xansas
State @rain Marketing and Storage Study. Completion of the
auricul tural scctorp analysis will probably roquire TDY assistance
e 2t Yeoast one-agricultural ecoromist, possible an agronomist
anc¢ 2 livestock specialist., Given the heavy traffic of TDY
svecialists anticipated in early CY 75 (in support of projects
in Cast Kas-i, South Kivu, North Shaba, Uvira fisheries,

plus Ue TV fortilizer and Kansas State Grain Storage and HMar-
keting studi.s), spccial attention must be given to the schedul-
ing of the L4P sector analysis team to assure that they are in
%uiru N A poriod when they may be adequately supported by the
ALID mission. . . . . .. . .. e ae e Lo Lo vraL,,


http:forxC.pl

- 64 -

c. Malnutrition

Malnutrition is generally considered to be a primary or
associated cause of approximately 60 percent of Zaire's
high morbidity and-mortality: While no comprehensive
national nutrition survey has been undertaken to date,
several local surveys point to the fact that malnutrition
is pervasive and may be actually increasing,

The main nutritional problem is protein deficiency, While
average caloric intake is estimated to be 85 percent of
caloric requirements as determined by FAO, only half or

35 grams of the recommended datly intake of 70 grams of
protein per person is being consumed. Declines in agricule-
tural outputs in recent years due to GOZ pricing policics
and subsequent disincentives to fncrease production,
breakdown in the farm to market transportation system and
nampant inflation in food prices coupled with low irncome
levals have scverely limited ¥ood available to the populace.
In fact, the.gap between Proteins rcquired annually by

“the populace and those available currently is estimated

.to be 200,000 tons.

The substantial level of malnutrition is especially serious,
becaus: of its synergistic effects, both exacerbating
¢xistiig illnesses, and increasing susceptibility to new
infeciion, At the same time, malnutrition is com:;ounded

oY the high incidence of disease leading to malabsorption

of nut -ients which.in turn significantly raises the
?Htritiona1 requirements of an already malnourished popu-
ace,

Tero sub-groups of the population are especially vulnerable
te malnutrition: infants and children under fiva, and
pregnant wonien, In the Kinshasa nutrition/health survey
previously mentioned, the cata shows that after weaning
approximately one out of every three children examined
fcl1l belew normal weights for their age. In the rural
areas malnutrition s significantly nigher, as much as 60%
1 various areas studied, with Kwashiorkor and marasmus
still a serious problem in two regions of Zairc. Mal-
nutrition is cspecial]y.preva1ent in pregnant women and

The large number: of perinatal and infant deaths can
also be traced to significant maternal malnutrition......
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Bureau >du Président
INSTITUT NATIONAL ~¥IRGIDiy--16-23--JUin. 1075 em........ .
POUR L'ETUDE ET LA RECHERCHE
AGRONOMIQUES ~ - |.,s;a!?/Dc=/t394/7'5.--
DIREITICH 3TN=ALS u. 5. A, 1. D,
B.M, 1.513
RIslenT a
| KINSHASA /GOMBE , =

L

Al ottentxon de Monsieur SPENCER
Pirecteur.-

.onsieur,
CCJTT ¢ DOMAINES DI'ASSISTANTE SOLLICITES PAR L'INSPA, =

2n annexe, les divers domcines
pour lesgucels une assistdnce

Yeulllez trouvor
l'antretien que vous avez

cherche de 1*INESA

'-.:k, o
vous z étl sollicitle lors de
voaves le Directour 2 néral du Nlpartement ' 1'Agrie-
DOLTINGRA 1 jeudi 22 mai

~

culture et le DE1Iqué Géndrel
1075,

Yous en sotthaitant bonne récoption, jec vous prle
1'assurance du @ considiration trdg

d'aaréer, Monsieur,

"‘utlﬂgu‘-b--

ARNCHG o=
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1. But :
Ttude du sol et che_.. .., NIS444BUrES TErres pour la prigme

tion agricole du pays.

2, 2uganisution ét.Agtix}téi :
Chef de Section

1
2 Bureaux de 3

2.1, Prosgectign et Cartograghie

- prospection

- cartographie et photo~interprétation

= sondages socio-économiques

« Shimie et Fertilitsd du s0l :
M

- fertilité physique

B>
t)

fertilitd chiﬁique
- fertilité biotique
- minéralegic du sot

- analyses des plantes

radio=-isotope

<. atrimoine
h
241, Personnel
h

3.1.1, en place :
- 2 Ingénieurs P&dologues (chimie) -
- 1 Ingénicur Pédologue
- 1 Ingénieur Technicicn | Prospecti

2.1,0, er&vu fin 1975 ;
R by
- MAWIVA /"‘; A - 1 Ingéicurs Pédologu

4
- . - 1 Botaniste
R AL TR  eannu .
AYUBANEIKA - 1 Socioloque



3,1.2,. 04 long termc :

1 Ingénieur Agronome 1aDo Tertilite chimisue
1 . -"- -"- physique
-1 «'a -te labo microbiologie dum!
1 Minéralogiste labo minéralogie

1 Ingénieur chimiszte pour analyses plantes,

1 Ingéniecur chimiste'ph'ysiologiste:'pour labo
radioisotope
- 4 Pédologucs prdspectaurs
« 1 (3éemorphologue
- 1 Zartoegrapheo.

3.2, Equipement :
30-;-.1. en 210

- produits chimiques : besding couverts au dquar

- verreric : besoins couvirts & moiti

- appareils 1 conductrimdtre Backman

!
s s

photo colorimdtre Bcckman
centrifugeuse Cct n? V,2R
fours 4 moufle

etoams

balances analytiques llettlek

L]
= WV O P

agitateur électriquo pow
analyses en série ‘

4. Busoins d'\ssistance :

2.1, Squipement divers (voir listes ¢n annexe)

4.2. Experts ocxpérimentls pour : .

4.2.1. = relgnce 14 fortilisation
Y. biologie du sol
9 - radfoogronomio_
ﬂ ~ photo-interprétation



TrTemr T.amsameion ues <Qirois dans diverses spSciafi

-sations & domicile

'~4;2.3.~qxfgrmagion>des Zalrois & 1'Stranger dans le
| cadre de l'utilisation dus appareils modernes
sophisticuéset autres spécidlisations

4.2.4. -« passage d'un electromccunic;en pour contr&lq
des apparcils de labo.



Hem “ZCTION DE CLI!MTCLOGIE.-

+ Bug
Ttude dos 1nt°rf6rencc~ ontre le climot ot les 8tras v%voﬂtl
dans les diffdrentes régions géogrophiquos du Zatre on vua :

de définic pour les reuliser. les condxtions optimales b 10
production agricola.

2. Orgenisation et activitds
1 Chef de Section

Z Burscux de

2.1. - Stutistiques
climotographdie
vérification des donndées
hydrologia
royennement
dv.iotranspiration
“rchives

~ o~

2¢l. = Tine Mécani-uc ¢

horlogerie

contrdle techniyue du résec

2o utrimoine @
-1, Dursonnal

3.1.1. en place:

- 1 Ingénienr Agronome

3.1.2, E;évgjfin 107%

- 1 Ingénieur Agronome
- 1 Géographe
-1 Ingénicur dluctro=mécunicien (Al)



Zelle ) CElUlEemant

1.

-y

gEST AVALABLECOPY /.12

,.-.1. lxste des Stotzons du réseau :

LAT,

.LONG.,

Coret onbroéﬁilo de Lg ggva;tu cogtralo 3

VvAHSAIBY (Station uentrdle) : O2490°'N.
yaocs s (2e Ordro) : O246°'N
=L (2c Ordrd) : OPO3°'N

“cbord nord de la cuvette ccntrale
(e Prdre) S.C.Ce : 2218°'N
VALISIIRA (70 Ordr2) P.L.C. : 2°17'N

v (2o frdre) :

2YMS.,

nel2'N

Metherd sucd de lu cuvetts centrale

sk ANt (Ze Crdre) : 2250'S

L. "MeT

MG Ne (¢ Drure) t 3°08'N

nCaITS (1o S o) § 011N

CUTURONSe (7. Prire) : A937'N

WLt

20,5758 (Ct-tion primcipal.): 3€27'N

e (ne nedre) : 3086°N
UM, DTN B

PRRLIEMEE

crewzr Nt (“tetisn Princ.): 2200'N

e {2e Orded) : 2°07°N

S WM (Ter Ordre) ¢ 2249°'N

V(U

"UTTO.L (3¢ Ordre) : O"19°'N

" PN, CIBETT

taaTprns (3e Ordre) : C216'S

2.tnT (36 Ordre) s O247°'G
roN, SLBENT

TULUNGU-'LEHE (Station princ1291°.-
Lol cormpletd s per 3 Stations

oot 1. mesure des gradients
.ltitudinaux)

U ANMGARD (3¢ Ardre)
P.N. ALBERT

1 1e21°'S

n49220'E  AT70 i
24214'E 375 ™
189018'E 3%0 n
20030'E 400 m
22051'E 435 m
nneAn's 380 m
229211'E 535 m
20032'E 450 m

A8'E  A?S m
19953 550
250A3'E 621 m
2 E 740 G
30039'F  1678m
30238'E  1677m
S0°4%'E  13%0n
~20044'E 1330m
20010'E  2190m
79217'FE 10MOm
28947'FE 1731m
29022'E 162Mn

co1
Qo4
205

701
702
703

°0S

601




FULUMSU NYAMUNGUNYE (3e Ordre)2°18'S L28948'E 1968 m 602

TTHIBINDA (2 Ordre) 3 2219'S. 28048'E  2088n 603

COMT-BUKULUMISA (2¢ Ordra) : 2020'S 28043'% 3378m 608
6. . VANES 5UD-

CANDAJIKA (Zt. princs) 1 6248'S  2,957'E P80 M 403

HOMIAUA (2 Ordre) 7925'S  24909'E 949 m 503

KIVAKA (ler Ordre) 5016'S 18057'E 735 m 40
7. SHABA .

LUSINGA (3¢ Ordre) ' 8236'5 27°13'E 1785m 901
. P.N. UPE!BA .

“TTANGA (Ier Ordre) 111244°'S 27¢25'E 1187m SO1

KIPORO (3¢ Ordre) 111234'S  27924'€  1300m %04

TUNE0NDC (Ter Ordre) tl1e 272 E 508

1" \BTLINGT {2¢ Ordre) 1 “d04Q's 22055'E g20m  SOF

8., N EZAIRE
L 'WUAZT (Icr Ordre)

5927'S 14954 SOSm 106
GIBI (Ier Ordre) 5e31'S 13222'¢ 480m * 101
1WA (Ier Ordre) 5237'S - 13906'€  3I%0m 104
“OMNO (2e¢ Ord:r-) ! 5934'S 12958°'F 230w 103

N.D.

Li classification en ordrc est proprs & 1°'Institut i

2o Te0el 5 dotd d4'instruments % lecturc directs

<o Orir. i instruments & lecture directe + équipement'onragistreu

1.r Ordire: Jdem que 2e Ordre avec ch plus un géothermographo + un
' anumoqraphe.

Yiangaabl ¢ Ttotion centrole disposc en plus d'un laboratoire de

contrdle st d'étalonnoge,

4. Buuoins on ussistangg :

2 1. Dersonncl
- 1 expert expérimentd en rayonnement pour relancer les
activités
- 1 cxpert en hydrologie
- 1 agro=climotologiste

4.&.-Eguigement :
- modern;sction du réscau, notamment des instrunents iy




- oppareillige et fonctionnemant du. rcyonnument.



'\~ POGJET Lscumxnauss§,

1.

~
. ®

Tut ;

- Promouvoir la productinn des legumincuses (soju et ardnh‘ﬂq

wul fournissent 1'huil: ot 1'aliment LI bétail ot qui

(soja, horicot) complémentent on protéine la ration alimene
tairc.

Objoctif :

Araéhidu - Soja 1 obtenir des. varidtds plus productivas,
pPlus riches en protéine, & tencur on
huile élové, plus résistantes cux-mdladib!

Haricot  obtenir, des varictés plus nutritives, plus

H
4
(s

appricid ds ¥au foznt de vue orguno’cptque

plus resxstonteé aux maladiac

' d

Organisction et activitdis

—“Bokcta : otation de basse altituds (éoja)

- Dundaj it ; point d'appui v

-~ Julungu ¢ station de haqte altitude (Haricot
- ""Wunazi ! point d'appui

- 1 che! de projet
~ 4 divisiors de :

3.1, Chyziolonqgie : ;

- rlsistance Y la séchuress:
- activitdé photosynthotique et symbiotiquc
. U.nétique :
- aceroisoment geriplasm par introduction dtrangdre et
prospection locale
- hybridation et sdlection

Z«3. Fertilisation et méthodes culturales 1

- fumure mindérale

- techniques culturales
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3.4,

- détermination des maladiss et insoctas parasites
- lutte
A, Pctrimoihd S
1.1, Collecction 3

4.1,1, crachide :. 400 variétés & Gandajika

4.1.2. Soja : 200 Bl
4.1.3. haricot i 219 ~%= ¥ M'Vuazi
4.1.4, Vigna : 57 -"= 3 Gondajika.

1. Equipement
4.2.1, en place : négligeable
4000, & prevolr @

4.‘2.2.1. Labo ; )
- spectrophatomdtre & absorption atomiqt

., = Quto=nnalyseur Technicem

—

1.7.2.2, @ngine
= chcnillord Caterpillar D4
- tracteur [1.,F, 168 + ccc;ssoircs
- moissonncuse soja
“#e3s Personnel
4.3.1 en placs ¢ haricot : 1 A, &4 Mulungu
soja I | Al & Gandajika
afachide: plusicurs A, dispersis.
A4,3.2, 14 prevoir)\ :.‘ )
Haricot ~¥ Inolniuurs Agr. & Mulungu
,;’9 Cxperts expérimentds
Soja - 3 Experts expirimentés (Boketa)

arachide= statu. quo.



5. Zgsoins ¢n assistange ;
5.1, Equipemont: dg labo .d hoc
documentutian
5/%. Porconn:) : 1 ghef de projot haricot {idungu)
1 équipe d'experts expérimentds en soia oou
Boketa. -


















Tablus pliontcs
Tronsseaux‘médical
Nadhioud U pltrole
Lempu ¢011eman
Seau douche
“ppareil de photo
Jeop ou Toyota
Pioches

“ulles

Compe a4 eau
wuchettes

B2che

O portotif
cachine portutive
Tnreoistreur
Rottincs ne®6,7,8,9 et 10
Inpermeables
Voustiqueaires

Jucils Calibre 12



__MISSION Dr ELWIN DUNCAN B3¢ Dr L10YD &7 Of i Mingsy
CLYBURN Dful'é}if'?é-z‘s‘ L*INERA/GANDAJTIEA DU 01/11

Be e te et el el e meaielaBaleRoa= -3-8-‘-..:-:--.-

FESBINS POUR L'ASSISTANCE AID A LA STATION IE
 GANDAJTKA ET MILIBU RURAL o=

I. Besoins techniqueg et humains.
1. Experts étrahgera travaillant avec des homologues Zalrois
pour la culture des légumineuses.

2. Formation de cadre Za¥roys Stages, séminaires ou conférences
formation universitaires ou post-universitaires (bourses d"tu&o)

3o Encadrement et éducation du paysan en milieu rural (Vhlgnriunt;o-)
- Techniques culturales o
- Education nutri{tionnelle

4. Etude pédologique de la région et établir une carte pédologique
Plus détajllée. Fertilisation du sol (engrais chimiques)
II. Equipement, |

— Tracteurs agricoles plus équipement conplet (charrue, Reme plow,
herses;, etco..

~ Semoirs

— Ependeuses d'engrais

~ Récolteuses .(mogssonneusea~batteuses)
- Séchoir

—- Magasin de stockage semences

~ Une usine de transformation récoltes soja et arachidesy huglerse,
biscujterie etce.s)

Véhicules de transport récoltes et autres (de préférence dimel)
Véhicules pour agents (de préférence tout terrain)

Un combit VW pour agents subalternes.

Petit ouffllage : houes, machettes, COUPe=-COUPes 8t0eee
Herbicides et insecticides pour entretsen gof défanse des cultures
et récoltes,plus matéréols nécessmires (pulvériseteur porté avec
pompe microhiseur 6 & 8 m par exemple)

2o Laboratoire pédologique avec équipement complet et produi ts néces~
sajres. Voir en titre dwxemple la 1¢ste 0i-Joinie établie par Mr
Barjdeau ex. Chef de projet Expérigsentation. Un spécialiste pour
ce laboratoire et formmtion cadre Zajrois.

3. Logement du personnel de Cadre et subalternes : z=ajsons.
4. Climatologie : Voir notre Birectyon générale pour l'estimation
des besoins.

IE DIRECTEUR DB

Qede




/NMa=
I .NOE OROAO-
STATIOR PRINCIFALE DE
GARDAJIKA .
MATERIEL INDISPENSABLE POUR L*INSTALLATIOR
D'UN LABORATOIRE D'ANALYSES CHIMIQUES A LA
STATICN DE GANDACIKA. -

Ewm e e s w e T m e e m e wm il e el et e - ---3-

Dosage du carbone -
Produits - sel de Mohr Fe (NH4)2 (S04)2 - 6H,0 20 Kg

- bichronate de potassium K2 Cr,07 15 Kg
- flwerure de sodium FaF 10 Kg
- d4thénylamine 500 gr
~ HpS504 concentré 10 1,

Matériel i1- hallons d'attaque 50 ml. fond rond (24 pidces)
féfrigérants 40 cm (12 pydvces)

— rampe de chauffage 6 ou 12 postes électricité ou gaz
- ballons jaugés 250 ml. (24 pgdces)

~ entongoirs ¢ 10 cm (24 piloces)

- burettes 50 ml. graduées & 0,1 Ou 0,05 ml. (5 pidces)

Dosage de 1'Azote total

Produjts t— sulfate de sodfum Na304 30 kg
- mélange ou Sélénjum selon Wieninger 30 Kg
~ Ha30, cone - 15 1.
- rhénolphtaléqine 500 gr.
- soude cauatique Na OH 20 Kg
~ acide borique H3BO3 5 Kg
~ aci{de chlorhydrique Hel 35 % 10 1.
- rouge de méthyle 500 gre.
~ bleu de méthyldne BOO gr.

Matériel :— matras kjehdhal 300 ml. (24)
~ ballons jaugés 250 ml. (24)
- rampe de distillation pour kjeldhal
~ Erlenmeyers ou Berlin de 250 ou 300 ml. (24)
- burettes 50 ml. graduées & 0,1 ou 0,05 ml.
- pipettes jaugées de 100 ml.


http:m~thyl.ne

Bléments échangeables

Produjts i1~ acétate d'ammonium 10 Kg
- acide acétique cristallisable 10 1.
- monométhyl-aminophénol sulfate 5 Kg

.= sulfite de sod{um Nap 303, sulfyte acide de sodjum
Na2HS03 10 Kg de chaque ou pyrosulfite de sodium Fao

S2 05 10 Kg '
-~ molgbdate d'ammonium 5 Kg
- acétata de sod{um anh 10 Kg
- ‘d4hydrogénophosphate de potassjum K H2 PO4 onh 10 Kg
- chlorure de potassium Kcl 10 Eg
Matériel :- ballons Jaugés de 100 ml, 50 pidces
- ripettes jaugées de 5, 10, 20, 25,30 ml. 10 pydces

de chaque
- colorymdtre

- rhotomdtre & flamme ou butane .-

p—



ANNEX D

Suppliementary Statement by Mukendi ’ouji Tshﬂngoma
Direc:or General, Department of'Agriqulture

October 29, 1975

It isigenerally felt that thc programs of INERA
should be oriented to solving priority‘prob1ems.
There is a serious food problem developing, and corn
production and food legume production are most critical.
Almost all studies indicate that any type of agriculture

above the barest subsistence level requires chemical

- fertilizer.

‘Adaptive research in soil fertility in the tropics
must take into account the following:
) There are many different types of soils,
each which reacts differently tb chemical
fertilizers, frequently by fixing or releasing

soil nutrients in unfavorable ways.

2. Experimental work carried out either at the
VINERA stations or on the farms should be
associated with acceptable identification or
"names of the soils they are conducted on,
Whiéh have been tested ind described in accord-

ance with a reliable classification system.



-2-
This would permit more efficient extrapolation
of results to new farms and areas and greatly
1mprove the impact of the demonstration efforts,
At the present this is not being done in any

project.

Therefore it is proposed that we include for nego-
tiation in the present project provisions for a team
of soil scientists for soil identification and chemical
férti]ity diagnosis. The Present high cost of fertii-
izer makes this recommendation all the more forceful,
For the same reason, it justifies the inclusion in
the -otations or in the fertilizer formulas the use
of nutrients which can be generated locaily -~ more
specifically, legumes (1nc1ud1ng soybeans, crote]aria
and stylensanthes) for nitrogen and locail sources of
s0il amendments, including lime and rock phosphate.

At the present there is no institution in Zaire
able to carry out any type of pre-investment study or
appraisal of the land use potentials of given areas
or regions considered for agricultural development.
Unt11 now this important phase in the development process

had to be contracted to private firms at very high
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ANNEX E
REPUBLIC OF ZAIRE
AGRICULTURAL SECTOR SURVEY
Protein Deficiency and the Role of Agriculture
Introduction
1. The Zairan Government is anxious to improve the diets of the

population as part of its overall program for economic and social develop-
ment. Particular attention has been focused on the reduction of protein
deficiency in areas where extreme conditions, as evidenced for exanmple by

the existence of Kwashiorkor, are known to exist. In the course of its agri-
cultural investigations, the sector svrvey mission gathered some information
on the scope of protein deficiency in Zaire and on some of the activities
currently underway to remedy existing deficiencies. The purpose of this
Annex is to jescribe the situation and to comment briefly on the role which
agriculture dan play in improving dietary standards.

Protein Defiéiency: ts Types, Location and Attempted Cures

2, There are four genrral circumstances in Zaire which give rise

to protein deficiency. First of all, temporary deficiency often exists due
to an interruption of food production. The cause might be a breakdown in
security in the countryside cr crop failure because of bad weather. In these
circumstances, protein deficiency 18 1likely to be accompanied by other forms
of undernourirhment. Secondly, there is chronic deficiency due normally to

a combination of limited production potential and unbalanced dietary habits.
In Zaire, these circumstancen are usually confined to savannah regions

in which manioc is the staple food crop, though population pressure in parts
of Kivu province is creating a chronic problem there as well. Thirdly, there
is urban deficiency due to l-ck of purchasing power. This is basically a
problem of poverty which affrcts large cities in Zaire and most other
countries in the world. Fourthly, the refugee problem represents a special
circumstance that results in protein deficiency, because production has not
been organized in a refugee nrea, or becase the refugees have not fully
adapted to a new range of available foods in their mew environmeat.

3. The locations of the urban and refugee-related defic _ _ re
rather specific, of course. Some degree of protein deficiency may be as-

sumed to exist in virtually all large cities, though statistical evidence

is not available. An education program has been undertaken by the Ministry

of Health, with the assistance-of the World Health Organization, to train
personnel in better dietary practices and make knowledge of these practices
available to urban mothers. To date, Kinshasa has received the most attention,
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but the officianls concerned are well aware that similar problems exist in the
other urban centers. The refusee problem exists primarily in two areas: in
Haut Zaire prxovince along the border with the Sudan, and in Bandundu province
along the border with Angola. In the recent past, there has also been a
cerious problem in Bas Zaire, ngain concerning refugees from Angola, but

many of these refugees have nou been successfully settled into villages and
are producing food for their o subsistence. The High Commission for Refuge
has been active in each of the areas. Assistance has also been forthcoming
from several voluntary agencien and, especially in the Kwango district of
Bandundu, from religious missions.

4, As for security-related disruption of production efforts, perhaps
. the most important location whnre this has taken place is the Maniema region
in Kivu province. Security in the region has been a problem over a long
period, and the roads and Government services have deteriorated markedly.

5. Another area with "temporary" malnutrition problems is the Kasai.
Migration to the cities (Luluv~hourg, Mbuji-Mayi) has caused spectacular
increases in urban population (200 to nearly 700% over the past 15 years) and
has helped tip the supply~demand balance from surplus to deficit in basic foo
stuffs. Whether this flood of people away from the countryside is "temporary
or not 18 problematical; hence, the problem of such areas 1s distinct only

in degree and not in kind from the chronic problem areas.

6. Three chronic deficiency areas are generally recognized to exist
in Zaire. One is in the southarn part of Bandundu (especially Kwango
district); another is in the savannah areas of southern Kasal Occidental;
and the third 1s in central ¥<wvu, 1n very deusely populated territories such
as Ngweshe and Kabare. In countral Kivu, it was estimated that, in the mid-
1960's 1/, between rn eighth and one~fifth of all children suffered from
Kwashiorkor, though insecurity during these years was part of the cause.
Even before taec troubles, ho-ever, Dr. Maeyer reported that there were parts
of the savennih regione in Kraago-Kwilu (Bandundu), south Kivu, and Kasai
"ou les indic>s chez les enfants de 1 a 6 ans attaignaient suivant les
regions entre 5 et 26 pour c~at" 2/. More recent estimates in Kasai Occi-
dental suggest that more than 50% of children between the ages of one and
four suffer from malnutrition 3/.

1] Nr., Vuviesate, e Prohleme de Nutrition dang le Répuhlique Démocrattgpe
du fonen in the collection of seminar paners: Séminaire sur I,'Alimenta-
tion et I.'Fconomie Rurale, IRFS.

’

7/ f{ted hv Nr. Npuete, Princinales Carences et Leur localisation in Semi-

naire sur I.'Alimentation et L'Fconomie Rurale, IRES - Lovanium.
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7. In central Kivu, a special campaign -- supported by Govermment’and
a number of voluntary agencics -- 1is underway to combat the widespread mil-
nutrition 1/. Firstly, emergency food supplies are being brought in for.
direct distribution to the affected population. Secondly, and more long-~
term in nature, the introduction of soya bean cultivation is being encour-
aged. A similar effort with regard to soya beans has been carried out in
Kasai Occidental during the past several years,

8. The soya campaign in Kasai has had some success, as shown by the
production figures in Table 1. It should be emphasized, however, that the
success of the program is due in large measure to long years of effort by
volunteers -- Pere Vanneste, Mlls. ~'Heer and their collaborators -- at
the mission school at Tshibashi ju.t outside Luluabourg. Soya has been suc-
cessfully introduced into the local diet by providing it in the foru of
flour, which can easily be mixed with maize flour and manioc to produce an
only slightly modified version of the basic food dish, the bidia. No special
cooking procedures nor utensils are required. No dietary taboo is violated.
The taste is not modified substantially. As a result, consumer acceptance
has been accomp}ished with relative ease. Before this successful approach
was found, other less well adapted methods were tried and had all failed.
The point is: the introductien of a new food such as soya into the diet is
not an easy matter. Careful research into local dietary habits and experi-
mentation are required. "

!
9. The method discovered to work in the Kasai has great advantages.
Since the soya 1s integrated into the basic food dish, its benefits can be
realized on a repular basis for the whole population. In contrast, consider
the situation whereby, by some means, it had been possible to greatly expand
the number of chickens and eggs available to tle population. Chickens are
traditionally consumed at irregular intervals to ceclebrate some local event
or to honor an important guast; neither meat nor ezgs are eaten by pregnant
women. Thus, increased supplies of these foodstuffs would not necessarily
lead to greater or more regular protein intake. Also, the diet of weaned
infants 1s a form of porridge which is nothing more than a partly prepared
bidia. Thus, wi.thout any extra effort being required of the mother, the
protein advantages of soya are passed directly to the age group most in need
of protein supplements.

Rapport Annuel, January 1969-Decembe
Kwashiorkor.

1/ Cf. Oeuvre pour La Lutte Contre le Bwaki et la Protection de L'Enfance,
r 1969. Bwaki is the local term of
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Table 1: SOYA CULTIVATION IN KASAIL OCCIDENTAL, 1965-69

1965 1966 1967 1968 1969

Crops (tons) - ' 2 2.6 13.7 n.a. 763
Equivalent Improved Diets /1 18 200 1,050 n.a. 58,000

/1 Number of adult yearly rations of recommended quantities of
soya flour, i.e., 30 grams per day, assuming a milling per-~
centage of 83%.

Source: Figures 1965-1967 are purchases of Tehibashi; 1969 is
Ministrv of Agriculture estimate.

10. The cultivation of soya beans in Kasai has not presented special
problems. In fact, given that it brings a higher price than groundnuts, soya
has distinct attraction to farmers. It makes less of a demand on the soil
than its three main. competitors in the region, haricot beans, groundnuts and
voandzou (Bambara nuts). It also has higher yielcs and shorter maturation
(depending on the variety -- about 90 days), so that two crops a year are
possible. {The strictly Jgricultural problems of introducing soya are
therefore ﬂuch less complex than the key problem of social acceptance.

Bagic Detefminants of the Protein Problem

11, Jrotein Supply. In 1957, the colonial government initiated a vast
survey, covering the whole of Zaire, of animal protein sources available

to the population. A.principal aim was to.determine areas where introduction
of fish culture -could be Justified by aunimal protein shortages. The survey
report, published in 1961, atill constitutes the best source of information
on general -rotein availability in Zaire. A global summary is produced in
Table 2. No account was taken of imports or internal trade, so that im-
balance in actual diets would have been less than indicated by regional pro-
duction figures alone. This is especially the case for Leopoldville province,
which received sizeable imports.

Table 2: ANNUAL LOCAL PRODUCTION OF ANIMAL PROTEIN
(percentage distribution within Provinces)
|

Province Insects Hunting Fish Fish Culturg Livestock Poultry Total
Leopoldville 15 16 56 2 10 1 100
Equateur 9 28 56 - 4 2 100
Haut Zaire 10 55 22 - 1 2 100
Kivu 4 26 49 - 18 3 100
Katanga’ 7 24 61 - 7 1 100
Kasa 2 3 3 1 10 4 100

Total Zairs 10 30 47 1 10 2 100

Source: Gomzz, P.A.; Halut, R.; Collin, A. Production des protéines
.animales au Congo. Bulletin Mrimlnm_s-n
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12, Note the very high proportion of animal protein deriving from
natural production (fishing, hunting, insects), as opposed to production
initiated by man (fish culture, livestock, poultry). Since the survey, it .
is quite possible that the relative importance of natural sources has in-
creased. Substantial variations within provinces are not revealed by the
table. The northern part of Kasai province, which is thinly populated and
includes areas of rain forest, is more similur to the pattern shown for
Haut Zaire province, where heavier reliance is placed on hunting. In con-
trast, the southern part of Kasai province is forced to place heavier reli.
ance on inesects as a source of animal protein. Studies carried out by stu-
dents at the mission school in Tshibashi confirx that insects are the prin-
cipal source of animal protein in the villages of the old Lulua district,
accounting for 60-80% of the total.

13. . In the provinces most affected by protein deficiency, the survey
gave some indication of the absolute amount of animal protein available per
person per day (Table 3). Considering the increases in population which have
occurred- since the study, it is likely that these figures overstate the
current availability. oo

l ,
Table 3: ANIMAL PROTEIN AVAILABILITY, SELECTED AREAS (1957-58)
'(gram equivalent per adult equivalent per day) /1

Fish
Area Insects Hunting Fishing Culture Livestock Poultry Total
Ledpoldville 2.2 1.4 5.0 0.1 0.9 0.1 9.7
Kivu = 0.7 4.8 9.2 0.1 3.4 - 0.6 18.9
Kasail 2-1 2.8 3.2 0.1 0.9 0.4 9.5

/1 Conversion factors: insects, 20%; from hunting, livestock, fish,
poultry: f{resh 202, smoked or dried 50%. One child = 0.5 adult
equivalent.

Source: As for Table 2.

14, Comparable figures on vegetable sources have not been compiled for
the whole country; some very rough estimates for selected areas are shown
in Table 4. In Bandundu and Kanai Occidental, groundnuts and maize are much
more important as sources of protein than they are in Xivu. 0a the contrary,
haricot beans are the dominant source of protein in Kabore territory of Kivu
province, whereas they are much less important in the other two provinces.



ANNEX "1
Page. 6

-assava, the most important food crop in Bandundu and Kasai, has been excluded
ior lack of reliable estimates, but it is in any case extremely low in pro-
tein content 1/, : '

Table 4: VEGETABLE PROTEIN AVAILABILITY, SELECTED AREAS.
(gram equivalent per person per day)

Sweet

Area Maize Millet Groundnuts Haricot Rice Potatoes Total
Bandundu/1 2.7 1.2 8.3 - 0.4 n.a. n.a.
Kasal Occidental 4.2 0.1 7.4 1.3 1.2 n.a, n.a.
Kabore (Kivu)/2 - 1.9 - 14.3 - 6.8 30.6/2

/1 Calculated using mission estimates for maize production and Ministry of
Agriculture estimates (1969) for other products, Protein equivalents
taken from Vanneste, P., Comparaison de la Valeur Protéique d'un Bidia
Ordinaire avec un Bidia Enrich: pzr ia Farine de Soya. Tshibashi, mimeo.

/2  Source as for Table 1. Note that total includes meat (3.3 g) and fish
(0.7 g), which corresponds to the Kivu average for meat (Table 3) but is
much below for fish. *

15, Protein Requirements. Protein requirements differ somewhat be-

tween men and women, but roughly speaking the gross requirement for an adult

is about 0.5 g per kg of body weight 2/. A growing child requires about three
times as much, nbout 1.5 g per kg of body weight. The age, zex and body
welght distribution of the population is not the same in all parts of Zaire.
Roughly speaking, however, somewhere between 30 and 35 g per day would seem

to be a minimum requirement in most areas. When this range is compared with
rough estimates' of protein availabillties (Tables 2 and 3), it is easy to
understand how :he symptoms of protein deficiency described e.rlier came about.

1/ The adequacy of protein supply is complicated by the chemical properties
of the amino acids involved, and also by the relation of protein supply
to calorie supply. Of the amino acids which make up proteins, 10 are
unique in rhe sense that they cannot be replaced by any others. The
human body needs these 10 acids in certain quantities and in the propor-
tions found in an egg or in mochers' milk, Absorption of protein in-
take 1s in proportion to the amino acid which ig wmavailable in the low-
est conceniiration. Thus, for example, the protein supply from a diet
consisting almost entirely of grain is limited by the amino acid lysine.
In contrast:, legumes such as peas or beans arc relatively rich in ly-
sine. Thus a combined diet of grain and legumes is more beneficial
than the same total amount of protein from grain alone., Also, the cal-
orie component of a diet can,"overpower" the protein component to some
extent, if the proportion of protein by weight is below a certain mini-
mum, An example is found in parts of Kivu, where the dominant source
of calories and the dominant source of protein is the same, namely
haricot beans.

:/  Most estimates of protein requiresents are based on the recommendations
of a joint FAO and WHO committee of experts (1965).
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16. Also, the complicating factors should not he forgotten -- there are
sharp geographical differences in supply; the better-off members of the com-
munity will receive a highet‘share;,adults,'nore than children; supplies are
unevenly distributed throush the year, etc. While these points nmay seem
obvious, they can all too easily be forgotten when it comes time to recommend
programs for alleviating protein deficiency.

The Role of Agriculture

17. Limits. The firet and most obvious limitation on the role of ag-
riculture is lack of consumer acceptance of specific food products or pro-
grams. Any number of soya aschemes in Africa have failed for this reason.
The practical implications of this limitation are twofold. The first is the
importance of trying to incredse the availubility of protein-rich foods al-
ready consumed by the population. This course of action depends on the po-
tential of particular local foods as wvell as the strength of dietary habits --
preferences or taboos can preclude increased consumption of foods that do
have potential by the grougs in the populaticn that most need extra protein
(e.g. eggs for pPregnant women in Kasai). The second implication is that
careful study of existing dietay; habits, and the acceptability of possible
modifications, should precede any major agricultural campaign to introduce

a new food crop as a means of alleviating protein deficiency.

18. Another limitation on the role of agriculture is suggested by the
high relative importance of "natural" sources of protein, such as insects,
hunting and fishing. More effective results might be obtained by devoting
limited resources to improving the "yield" from these sources rather than by
using these resources for a more conventional agpicultural program, For
example, research carriecd out Lefore independence in the Kwango district
(present Bandundu province) ceme up with several possible mcans for increas-
ing the harvest of insccts. Some of the meang (forbidding the felling of
certain trees or harvesting pupac; adhering to & certain timetable for burn-
ing the savannah) would involve Fropaganda campaigns and possibly also cer-
tain enforcement staff. Sufficirnt information is not available to permit

a4 judgment as to whether this sort of program would be a more cost-effective
means of reducing protein deficiency than more conventional agricultural
alternatives (e.g. soya or beef cattle development). The basic point is
that, before agricultural program3 are initiated, alternatives based on
"natural" resources ought to be considered,

19. A third limit on the role of agriculture 18 based on the complicated
chemistry of proteins (sce fortnote, para 15). Measures to increase protein
supplies are more effective if they "fit in" with the existing production
pattem in a technical sense -~ that the anino acids supplied supplement
rather than duplicate the amino acid composition of existing consumption
patterns, :

20. Opportunities. In view of the need‘to tailor agricultural programs
to specific local characteristics of the protein supply, it is not possible
to say very much in general terig about opportunities for agriculture. Anm
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€xception relates to the urban centers, where protein deficiency 1s primaril
a prohlem of poverty. The goneral opp: * unity here is the downward pressure
on pricea that increased agticultura’. . .oduction, and especially yields, wou
create, This potential to Influeace protein-rich foods in this fashion is
less important for Kinshasa than for cities in the interior. 1In Kinshasa,
apart from tariffs and small transport costs, it is world pric.s that
largely determine wholesale: (but not retail) prices. Elsewhere prices. shoul
be more responsive to output increases. Suppose that an agricultural inten-
sification scheme in Kasai Occldental gignificantly increased groundnut
surplus in the province; some decrease in the price of groundnuts could be
expected, and hence, the dietary standards in Luluabourg would be improved
as an indirect benefit for the scheme. It should be noted, however, that
prevailing retail margins (See Annex 2) would tend to dilute this effect.

21, A few specific comments c¢.. be made in regard to agriculture's
potential role in the Kasai Occidental and Bandundu areas where protein
deficiency is chroaic. These comments are quite tentative and are intended
more to raise questions than to provide answers 1.

- 22, Kasal Occidental. The most striking agricultural opportunity in
this region is no doubt further development of soya cultivation, possibly
in connection with area developrent schemes. Since soya beans must be given
a simple heat trecatment (to eliminate certain “oxins), and then milled befors
consumption as flour, it will prohably be necessary to expand the number
of processing centers, which require simple hammer mills. To ensure satig-
factory results .it might be advisable, at least initially, to entrust soya
processing to religious missions “in the province. Since there are at least
two or three missions in every territory, this should present no problem.
Seed distributicn could take plnce through the same channels. Seed cultipld-
cation may perhzps be taken up st a later stage by the two stations at Bena-
Lango and Panya, which are.to be reactivated with Belgian assistance,

23, There is almost certainly potential for developing livestock in
the region, espccially snall stock like goats and poultry. Government
estimates show a total goat population of over half a million in the two
Kasal (roughly three-quarters in Kasai Oriental). The figure for beef is
not much more than 10% of this rnd, what is more, the ownership pattern is
entirely differcnt. Goats are owmed by villages, whereas the greater part
of the cattle are in the hands of one large ranching society and the
religious missions. What little beef 1s consumed in the province is almost
entirely in Luluabourg and Mbuji-Mayi, where per capita consumption is about
1 kg per capita per year. .Even this small amount is not evenly spread
through the population because of the relativaly high price of bbef.

1/ For additional comments on the zome of Kivu, see Annex 5.
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24, The potential for fish 15 not especially promising, Estimaces or
the total potential for the Kasf river and 1ts tributaries are only about
8,000 ¢ a year, most of which would not help the areas in southern Kasai
where protein is short. Potential for fish culture 1g also rather poor in
general for southern Kasai, westorn Katanga, and the southern half of
Bandundu 1/. Despite the poor conditions, it might be possible to promote
fish culture in the area around ilikwit 1n Bandundu, where some spontaneoug
activity has taken place in recent years; but without guch an indication

of local interest in Kasai, 1t woulq not appear a promiging oppottunity
there. : ,

25, Considerat jon mipnt alap he gilven to volvntary resettlement within
Kasat Occidental as a means of trlieving areas chronically deficient in
Protein., Two development schemes Lavipg the support of the provincial
authorities are’ discussed in Annex 4. Mueka territory, north of the railroad,
would appear to be an especially promising arean for resettlement, since goi]
Potential is favorable angd the population density is low due to lack of
5econdary roads. As one limitation to this approach, the people most affected
by chronic protein deficiency are at the same time the ones leaat likely to
undertake'voluntarv reanttl e o

26. Kwango-Fwilu (Egndundul. Anong existing crops, there appears to

be some potential for expanding production of groundnutg, rice, and voandzou,
A Chinese team bared at Kikwit hag already started investigating the

gcope for rice. The term will also experiment with soya interplanted

in Customary cagsiva fields. It g o be hoped that this experimentation
will be complementad by dietary gtudieg of the sort done in Kasai,. Voandzou
is reported to be 3 comnon crop vwell accepted by the local People. If thig
is true and consutption can be expanded, 1t could be an altemative to soya
38 a source of protein, '

27. The posttion 1n tegard “o IHvestock ig rouahily the same ag ip
Rasai Occidentanl, Lthovr!l: the concatratlion of pents in relation to the
human population i« hipher (about 1:7). While the I'fshing poter tial, both
natural and artif: cilal, of the K: :al and its trivutaries fg hot great

(para 24), there 1n a slpnificoent unexploited pocentinl in Lac Leopold 11
in the northern part of the province. Estimated poterrntigl 1s 10,000 t per
year compared to current yleld of 225 ¢ annually. The natural outlet for
this production would appear Lo be Kinshasa, but appropriate efforts at
improving marketing links between the lake and tle southern part of the
Province could make possible some diveraion of supplics 4n the direction of

28. Possibilities for improving fngect "yinlds" should not be over-
looked. Moreover, since the Kwanro area is a traditional source of honey.
and since the Population of this dldtrict includes numerous people who

1/ cf. paper by A. de Bent in Scminaire sur L'Alims -ation et L'Economie .
Rurale,I.R.E.S. '
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subsist on hunting, it uight be worthwhile to explore in detail the prospects
for encouraging honey gathering, both as a direct source of protein and as
a source of cash income. ‘

Concluding Remark

29. If these comments on agriculture and the problem of alleviating
protein deficiency seem fragmented and rather ad hoc, that is probably an
accurate impression of agriculture's role in this complicated matter. Sweep-
ing solutions that apply over wide areas are very likely to be ineffi-

cient or even, in part, unscceptable to the people they are supposed to help.
The range of situations in which protein deficiency arises; the variety

.of .available sources; the diversity of dietary habits and taboos -- all these
factors prescribe programs that are multifaceted and carefully tailored to
the needs of the particular situationm.



ANNEX F Projected Total Consumption of Selected Agricultural Products, 1980 and 1985

/b

Assumes no increase in income and continuation of recent consumpt

— Assumes a 1-1/2% per year incresase ir income and continuation of

/o . .
-« Assumes a 3% per year increase in income and continuation of rece

Source:

TVA, Supplying Fertilizers for Zaire's Agricu

it ccnsumption trends

msumption trends

Consumption
Production , 1989 . . » 1985
Crop 1973-Th 1973-74 LowlE Med. LT HighlT TowlE Wed.,Z  HighlT
1000 MT

Maize 365 528 627 684 Th2 786 851 9T
Rice 233 2u0 314 | 328 342 376 393 . 40§ -
Wheat 3 1kz 182 191 200 219 229 239
Millet & Sorghum 26 26 31 34 36 36 39 43
Groundnuts 165 165 228 231 234 262 265 267
~>tatoes 26 26 28 31 3t 36 39 - k2
Sweet Potatoes 355 355 428 431 433 490 L98 500
Cassava 9750 9750 11520 11550 "11580 13230 13260 13260
“ugar Cane 60 78 88 9u* 100 108 115 121
Banena 1250 1250 1480 1510 1540 1740 1770 1800
Meat %] 55 T 80 88 - 92 108 18
:oim. lint 2 16 20 22 29 26 30 36
“~bacco 1050 1050 1312 . 1426, 1512 1637 1768 1833
/_' 'rends

11 _Develupment (Kinshasa:USAID, 1975



‘PROJECT -ANNEX @

Name of Project: vonstruction of a pilot isoybean
flour factory.

Location of Project:: Ecole Technique Secondaire
_ Superieur d'Aariculture i Tshibas

Pere Vanneste of ETSA, Tshibashi has conducted numerous trials to
determine the best varieties ot soybeans for production in the
Luluabourg area. These varietias have now been distributed to farm-
ers and production is increasing with each planting season. Field
production is encouraged because of the protein value of soybeans
when used in local diets.

Starting in 1366, 950 kilograms of soybean flour were produced at
ETSA for use as a dietary supplement. It is estimated production

for 1970 will be 35,000 kilograms. Farmers are paid eight to nine
makuta per kilogram for the soybeans and the flour is sold to
hospitals and stores for 15 makuta per kilogram. Current demand

is in excess of ETSA's capacity. Demand is estimated to be in excess
of 80 tons this year. ,

Interest in the use of soybean flour for nutritional purposes is
increasing in all parts of the Democratic Republic of the Congo.
This plant will, for the short term, meet some of the growing demand
for soybean flour. More importantly it is a pilot plant, and with
proper supervision and publicity will encourage the development of
similar plants by the private sector in other regions of the Congo.

ETSA agrees to maintain complete documentation as to costs and

profits of the pilot plant in order that this information may be
available to other parties for the development of similar or larger
plants as the future demands. Such documentation will also provide

a basis for establishing an amortization, or repayment schedule,

for the interest-free loan provided by counterpart funds. The amount
of funds to be provided is zaires 24,750. The plant will also be

used to provide training programs for students at ETSA, thus expanding
i:s émportance in the future development of such plants throughout

the Congo.

The supervision and operation of the plant will be under the direct
control of Father Vanneste and other Fathers working at ETSA. The
counterpart fund contribution, as mentioned above, will be in the
form of an interest-free loan with repayments scheduled to begin
after the plant commences to earn a profit. Joint discussions by
ETSA, the Ministry of Agriculture and USAID will determine the
repayment schedule,
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of a 10 x 20 meter building, construction of two silos inside the
plant for the storage of soybeans and corn, the purchase of soybeans,
and for the initial operating costs. The Catholic Relief Service has
contributed $16,200 for the purchase of equipmert.. This equipment
includes a roaster of 75 kilograms per hour capacity, a 22 KVA
generator, a grading and drying machine, seed cleaner, bag filling
machine, equipment to print bags, and a mixer yet to be purchased.

The Ministiy of Ag%iéulture has cortributed one large grinder for
rilling the grain. The Ministry of Education has contributed 'a 44 KVA
generator, :

The counterpar§ fund Toan will finance the following activities:

Counterpart Fund Loan

Construction Costs

1. Construction of plant building 10,000 Zaire
2. Construction of storage silos in plant 7,500
Oberating costs for starting the plant 1,250
Cash for ETSA Tshibashi 18,750

Purchase and importation of 100 tons of soybeans 6,000

total amount for reimbursement
to Counterpart Fund 24,750

Proposed Loan Repayment Schedule

Repayments are scheduled to begin at the end of the second complete
year of factory operations. There will be three (3) annual pay-
ments of Zaires 8,250 each to amortize the Toan.

The proposed repayment schedule will be subject to renegotiation if
such an action is deemed necessary or desirable. Any changes would
have to be approved by the Director of ETSA Tshibashi, the Ministry
of Agriculture and USAID.,

Repayments will be deposited to the Special Account to be reutilized
for projects as agreed by the Counterpart Commission.

Seen. and Approved by:

Ecole Technique Secondaire

Superieure d'Agriculture,
Tshibashi



Construction of a Pilot Soybean Flour Factory
| roject AA-6-243

The project agreement was signed August, 1970, providing
24,750 zaires as a loan for the construction of a flour factory.
This money is to be repaid in three annual payments commencing at
the end of the second complete year of factory operations. In
addition, the project requires an amendment providing a grant of
10,000 zaires covering the cost of importing 100 tons of soybeans
to put the plant in operation. A11 processing equipment has been
donated by tha Catholic Relief Service, the Ministry of Education,
and the Ministry of Agriculture.

The writer visited Luluabourg during December to check on the
progress of contruction. Construction is now planned to commence
about the end of January; after all materials have been purchased
and delivered to the site.

Construction will be supervised by one priest released from
other duties in order that he may devote full time to this ac-
tivity. Purchase of supplies has been hindered by the Manager_of

at the bank until he had received a copy of the Ministerial order
establishing the project. We have requested the Director of the
Banque du Congo's assistance in ordering his manager to release
the funds.

In the interim, small amounts of flour are being produced
daily -- 280 - 300 kilograms, Production is expected to expand
once the factory is completed and equipment is installed.

Everett L. Headrick
January 1971
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ANNEX H

TECHNICAL ANNEX

SURVEY

A. KINSHASA ]
B. YANGAMBI 1
C. MULUNCU 12
D. "GANDAJIKA 21

PROPOSED PROGRAM

A. Food Legumes Research and Development
Development of Suitable Grain Legumes
Development of a Production Program

B. Soil Services

C. Combined Personnel, Equipment % Cunnliac

3
5(
51
54

64
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. SURYEY
' A.fkiﬁghasa
1. -Background, ‘With the assistance of Bill
Garvéy1andinafie Stephdn, the complete %11;5 of .the Foo
-and. -Agriculture Division were reyinindﬁﬁd;fbackgréund.
| 21 Intzrvinu&ujth thi Btrectof General of
‘Agriculture: The purpose of the project were
reviewed with Citoyen ‘Mukendi Hhﬁyi Tshiﬁgona,
Director Genera) of G0ZOA, jtathe‘outsét.of the
mission (Annex D). Cftdyenfﬂukandj 1s'§‘§fofes~
sional igrichTturist ahd formerly direttof general
of INERA.
3. Discussion with Dr. Thomas G. Hart, CIMMYT
representative in the PNK project?! The pdrposes
of the project hnﬂ-uays and means of integrating
its outputs were discussed with Dr. Hart, and he

said that he would do what he could to support it

B. Yangambi
1. Interviews and observations:
a. M.Nzundu, Directeur Scientifique General of INERA.
Ingenieur Agronome of the University of Lovanium
with three years experience in Gandajika, and one
year at Bambesa station. Was appointed to the pre-

sent position one year ago.
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He stressed the need of assistance in the legume
problem. and the severe protein nortage esperially
in the Eastern part of the country, or tne Kivu area,
where there is the highest population density
This area is served by the INERA station of Mulungu,
located: approximately 20 miles north of the capital
»f this region(Bukavu) at a short distance o4 the
virport.

). M. Jean 'a113:  The 50115 section of INERA which
s the central soils laboratory where almost all
amples coming from all.pnrts of Zaire, should be
analysed, was inspected.

This section is at.present headed by Citoyen
Jean Talla, of Cameroun'nationality. who received
his training at the Lumumba University. Moscow, USSR,
He gave the impression of havino the broadest view
on soil science. The lab space which is available
is about one hundred square meters, At present the
power plant for the whole Yancambi station lacks
oil to produce.electricity during weekends and after
21 hours. A1l air conditioning equipment has been
transferred to the University..buildings " and
no electric lab equipment s working. The climatic
conditions at Yangambi make 1t imperative to have

air conditioning.
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‘M. TEl¥a stated ‘that the 1ab at present -is
capahle -of ‘maktng. :ithe 'following analysis

- Sail ‘texture, particle Stze distribution

- Catron'exchange capacity, at “H 7

.3r§xéhaugeaﬁiethcses,'ni;“ﬂg,‘K, Ma'

~ ‘Exchange actd¥ty and exchangeabile aluminum

- Carbon, 'total ‘Nitrogen, -ntric and ammonium N

-{"Tutal‘Sfricium.*k}umfnum,flron'Oxfdes.

ft was not possible ‘to obtatn ahy information

the;numher~of samples which has been sent from
‘the outside ‘to the lab during the last few years.
‘A very few came from Yangambi for determination of
clay content. Probably none are anymore sent to
this soils laboratory, which apparently is in a
dorment stage.

The methody which are still considered for
-analysis are those that were instituted several
years ago, before independance, and a few number
of the previous analysts are still sitting at their
lab tables.

M. Taila thinks that a thousand samples could
be treated at present for the determinations which
were mentfoned above, if enough chemical reactants
were available.

The Section de Pedologie is divided into two
parts. The first, which is mainly carrying out
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.analy;igaj'work was dgscrjpgdvgbove.:‘fhe‘second
1§‘thg ssi1 survey and gqusiftcationugrbup.

Two soil scientists are attached to the groupy-~_
Dr. Kurayum-Mbus, Inggnieqr Agronome, Pedologue
of Zaire, who was .trained at the University of
}Ukraine,qt Kigv, USSR; and Mr. Mondjalis Poto, who
had his agricultural) high school education at
A & R, Belgium, and followed the soils courses at
the Uni?ersity_of Ghent, Belgium.

They have practically no equipment and claim
not to have any opportunity to travel,. Except for
Mr. Mondjaljs. who worked with a Belgian mission
for six months at Kaniama, Shaba, they have appar-
ently not produced any maps.

2. Prospects: The Yangambi INERA station suffers
frem severe isolation from almost everything except
the forest environment. In the actual conditions

. it can only with great difficulties, which will
not be easy to ovércome. play a small role as a
central agronomic research station which has to
serve the whole country. . The lack of communication
with otﬁer parts of Zaire will for a long time

in the future constitute a tremendous handicap,

The role of the INERA group at Yangambi wil}
in the future most likely be restricted to applied
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.and add:ptive research fcor the Gentral Eauatorial
de%est*region4

This is essentially an area with plenty of
Tanu,.é negligable population pressure, ﬁheré it
-WiTl for Tong years to come continue'to;hefcneapef
to ‘open new fields instead of maintaining their
fartility by costly fertilizer or any ‘type of
~intensive farming. Soil conservation and optional
land use is best achieved by tree crops and some
subsistance annual crops. It may be pointed out
that oilpalm and cassava are in the local diet
important faod crops. Bananas and rice are
widespread.

a. Laboratory work: In this perspective it is

not felt that a first priority should be given

- for establishing at Yangambi INERA station~a costly,
‘highly specialized soil‘ fertility laboratory,

as the list of equipment submitted by INERA suggests,
capable of handling a very large number of samples

in a very short time.

The effort should rather be restricted to
restoring the capability of the lab to determine
chemically the levels of N, P, K, Ca, Mg, K, Na,
A1, Mn in order to suppori the experimental work
on thelhti]ization of fertilizers on bananas,

oilpalm and cassava at the station. Cocoa and
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coffee trials could also‘betconsideredf There is
no such work going on at the moment, except for
small fertilizer tests in old palm tree groves
which are replanted. A-program, to support this
work should obviously also ‘consider the purchase
of various forms of fertilizers.

b. Bureau de prospection: Three years ago the
Agricultyre Faculty of the National University of
Zaire (UNAZA) was transferred to Yangambi, and is
progressively taking over and occupying a great
part of the laboratory space, buildings and houses
which previously belonged to INERA.

Since soil survey 1is highly dependent on
trained soils people willing to work in the field
under strenuous cohditions, the presence of educatior
facilities at Yangambi justifies in part the policy
of keeping a soil survey group on the station and
supporting a routine soil survey laboratory.

The next mission should also evaluate training
facilities at the Lubumbashi UNAZA campus, where
the faculties of geology and geography are located.
S0i1 survey is one of the earth sciences which
perhaps may be more adequately served at these

faculties. This point needs further study, however.
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It -was estimated that at-preswnt.apppOWimately:
-2 tbiﬁ”ingenieurs.agronomics interested in soils
&re-gradﬁated 2ach year. ‘According to Dr Mukendi,
Professor of Soil Science, there is practica]ly
no interest shown by University trained ingenieurs
-agronomics to engage in soil survey field work.
Strong incentives to attract them and interest
them in mapping should be created (perdiem, etc.)

During the time of the visit at Yangambi, a
field trip'in the area was organized, and a
typical soil profile of the area was discussed
with practically the whole Zaire team of soil
scientists, and some last-year students. These
students left a very favorable impression by
the quality of their questions. A great effort
should be made to keep the enthusiasm of these
few yodng men alive by giving them work opportunities
which correspond to their training. Otherwise
they will be lost very quickly.

The following solution which seemec to have
the highest possibilities of success was discussed
with the full INERA soils group, and the directeur
scientifique of INERA, Citoyen Zundu.

1. feIlouships to about thirty Ingenteurs

technicians of secondary agricultural hiah schooils
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fdr‘iﬁtenSiVe'trainihg at Yangambi, aBout 3 months

in sdfi'ﬁurvéy techniques: The recruitment would

best ihclude ngtiondls of aTl’parts'df the country.
The éurrfculum would be both theoreti;aI'Snd practical
with an emphasis on field operations. ﬁbtions of
tobOQfﬁphy. Tandforms, rock types, profile descrip~
tion;lgampIing. and use ofderfal photographs would

be giveh at this courses.

A modus-vivendi betweén UNAZA and INERA should
be worked out with outside help to organize the
course. Labor and vehicles, transportation and
field equipment supervised autondmously by the
projecf“éhouId-be at hand. The teaching staff
should establish grades and rank the candidates
for recruitment into the INERA teams. Depending
cn the success of this operation, it could be
repeéted regularly, according to national needs.

2. Formation of survey teams, assigned to
specific development areas, to be selected by the
project and related to the legume - food - crop
program.” They would either assist in identifying
and selécting the experiméntal plots where soil
maps are available, or/and map regions which have

not been surveyed.



‘Page '9

‘Thfs~onathe~10b“trtfnfng'shbuld bé”suppnrteﬂ
by~ ah.experienced soil survey - specialist in each.
team, . Tentattvely a team: .would include the fol-
]beﬂg:pensonnelz

Flﬁsumaniasxan“QXAmpJefnasurvey:of 160..000
hidfyear: at 12100.000 snalezw$thrsamb1dng*&re&s
at 1::50.000), in man/years
I University trained

S0iT Survey Qfficer

2 or 3 other specialists

5.Assfstant-Soil'SurveyorS'

7 team leaders for supervision.

ﬁf'kabor, drthrs, camp

leaders -

T 'USAIC SoiY survey officer

2 or 3 USAID Consultants

Field operation equipment, vehicles, camping
facilities if necessary should be purchased and
‘strongly supervised.by the mission leacer. The
equipment will differ from one place to another
and. can be'morefspecificale itemized when the
areas are selected. It depends on local eéblogical

conditions and pressura.nf tima-
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They would operate from regional headquarters
at established experimental stationsaor.cities, and'
partly return to a central INERA Soils bureau at
the end of the mission for repcrt writing, final
drafting, interpretation. and analytical work.

The part of the personnel remaining at the surveyed
area, would form a nucleus for possible regional
offices.JOr any other follow-up actions.

The on-the-job training of the Zaire University
perscnnel -shoulc be compieted by fellowhips at
U.S. Universities for advanced studies on soils and
problems related to the areas which have been mapped.

The number of teams will depend on the cverall
purposes of the prcject itself. It should be kept
in mind however that previdus experience has
shown that the most only one - fifth of the field
soil survey specialists stay on their job beyond &
years, ‘and that n2ny must be trained in order to
keep a.few.

At p}esent-several regions have been mentioned
by the precject request for legume production:
Boketa (in the Ubangi region, N.W. Zaire), Mulungu
(in the East Kivu region, . close to Bukava), Gandajika
(Kasai), and Mvuazi (lower-Zaire). Only Yangambi
(INERA'Headquarters), Muluncu, and Gardajika were
visited by the PRP team.
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3. Review of INERA Request; The followirg comments
are related to the request submitted by INERR by their
coverfng letter CAE/DG/€94/75, Jhne 2#, 1975 and the
anﬁexe dealing with item A (séftion devPeiologie)i

In the list of the equipment which is requested,
only a very low priority‘can be given toc the fol.-
lowing'apﬁaratus: X<ray diffraéfion and spect-
rometre'(No.Z ﬁnd 3), fechnicom'auiomatic titration
equipment (No.7), differential thermél analysis
and thermogrametric equipment (Page 15, 16),
Zeiss.bl;nimat (ig), They are nof needed for the
applied or adaptive re;earch purposes connected
with the food crdp production prcjeét. Neither is
the thin section equipment for petrographic
analysis of rocks which is listed under "indicateurs”
Polarimeters for sugar determiration are not essemntial

The 1ist cf chemical reagents to pe purchased
does not include quantities. It was not possible
to know during the short time available what had
already been crdered, was available or would arrive
from elsevhere. The same comments apply for glass-
ware.

The laboratory handled routine analysis vor
soil survey purposes on approximately 10,000 Sanhles

in 1S6C.
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A rcugh estimate fcr the future. which will
need checklng by the next missicn, would be a
'yearly lab budget of $25,0C0, plus the requesteaq
'atomic absorption apparatus which fer the proiect
Vduration wvill prohably amount to an expenditure
of $25 000
It is at present not possible, with the

docu;ments at hand in Zaire to give more accurate
ffgures. Members of the Cornell Staff at Ithaca
coula perhaps make better estimate by assuming
routire analysis of three thousand soil survey
samples per year, for determinations including
texture, carbon, n1trogen, pH, cation exchange
" capacity by NHs0AT, pH7, and Na OAY, pH8.2,
exchangeable, cations Ca, Mg K, Na, AC, H, free
Fezo3, conductivity, water ccntent at.IS bar

tension, manganese, zinc. molybdenum and horem,

.- Mulungu Stat1on

1. Staff: The s

eonsists of:

Director; Citoyen HUZI&GA. Ing.Agro
of UNAZA, 1172

Administrator: Citoyen LIZNA

Acccuntant; Citoyen ALIfK



Prcjects
Coffee; tea, quin:quina: ‘Citoyen MWAKZA, Ingerieur
?ﬁ%chnician*
"Citoyen MOSSOLO;
Pyrethrum Pioject: “Mr. DOLPIRE,. Beélgium
‘Ing. Agronomie Gembjoux
Citoyen MBIKAYI, Ing.Techn.
Legume Project:. Mr. SCOHIER, Bélgium
Ing. tachnician
Citoyen MIASUEKAMA, Ing.Agr
UNAZA, 1975
Citoyen (expected this year)
UNAZA, 1975)
Cattle: (Brown-Siusse): Supervied by Cit. MUZUNGA
Foresting - : (latent).

2. Survey: The Mulungu .- Tshibinda station covers
an area of approximately 1000 ka. between the
‘altitudes of 1700 to 2100 meters. It is located

- 25 Km from the city of Eukavu, connected - by

;sphalt road, -and receives electric power from

the city's hydro-electric plant (220 V). From
Bukavu there are paved road conmections to
Bujumbura (capital of Burundi), to the purt of
vara'where-1mports'and'export to the Indian:

Ocean tzkes place through Tanzanta. Other rcads
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also allow access to most ecclogical areas of the
Kivu region, which is-extremely variable. “The
official Eukavu airport is located at § Km. frcm
the staﬁipn,and receives fullylbaded fokker
twin-éngihes plaﬁes and partly-loaded Boeing 733.

At ten minutes driving distance;;f the IRSAC
station maintains a medical staff of CEMUBAC, who
conduct nutrition studies on children ard mothers.
They run a laboratory to determine prctein groups
in blood, and carry cut special studies on Marastic
Kwashiorkcr (protein deficiency) and gloitre
(Iodine). They found correlation with manganese
in scils.

Soils are cerived from basalts and some
similar families with trose occurrirg in Hawaiti
may be found, making transfer of tecknclogy more
efficient. They are only representative c¢f the
basaltic region of Kivu, however, and a series of
local experiments in other parts of the area will
have to be concluded. A gencralized soil map of
- the Kivu highlands has been published bty Pécrot,
and some parts of the lowlands towaris the Zaire
basin have been mapped by Jamagne. Both maps

follow the INEAC legend of 1960. The mapping units
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wtil need to be redescribed.in.termS'of;the USDA
Seil Tgxcnomy in order tc. broaden the crnns a¢
compérfson.. Probably the climatic regimes of Kivu
cover the Ustic, Udic ard Perudic ranges,and the
temperitures;vary-from=isonesic'to,ischyperthermi;‘

The INERA statior has a cheristry (pyrethrine,
quinire determinzticn) ard a scil sciencé laboratory,
The sofls part has been inactive since 1960, At
present there are about 100 m? in Tab space (soils)
but tnis could be doubled if the basement were
remodeled. There are three (+)75 m2 newly buflt
greenhouses with thermostatic (Honeywel1) temper-
ature control (fuel oil),

Except for the end-over-end shaking machine
(48 flasks), Attenberg cylinders (20),. and Kjeldal
digestion set (6), the rest of the equipment will
need to be replaced. Nobody is in charge of the
labs. Chemical reagenis and fertilizers will have
to be renewed.

If the foodcrop (legume) project i{s to have
a direct impact on the nutrition of the population,
the Kivu highlands certainly are a priority area.
The population'density in the highlands is estimated
at 250/kmZ, the highest in Zaire.

During an interview with Father Farcy at Bukavu

who carried out social studies in the area of Ikoma,
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on the road Kabare-Walungu the population increase
15,35/1000/yéar. The aréa'of-arabie'land was about
0.21 ha/inhabitant in 1948; 0.17 in 1969, 0.16 in
1970. : At_present child mortality is 'reducing the
population growth. It {s estimated that in this

' tyﬁe of soil 0.60 ha,is the minimum requirement
for mere subsistance. 'Figures of 214 and 380
1ﬁhabitants per arable km have been repo}ted

At the IRSAC station, close to Muluﬁgh
(Institute de Recherches Scientifiques in Afrique
Centrale) a medical team has published statistics
on occurrence of Marastic Kwashiorkor in the Kivu
area.

Malnutrition is increasing at an alarming rate;
it affects mostly children between 6 months and
"1 year of age. The 1974 CEMUBAC report mentions
infant.mOrtality figures of 230 per thousand.
Statistics show that the situation is getting worse
every day, and is more dramatic in rural areas
than in the cities.

It is not restricted to proteins. Fats are
also becoming extremely expensive and road deter-
foration hinders imports from Kisangani. One
liter of7palmoil is sold/quaire'at present, which
is prohibitive for most people, even if it were

availabTé in rural areas.
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“The station has:apcollectionvof'siveﬁnl varieties

food crops ‘which: are 1isted below

Potatoes 7
Cassava 27
Bananas 30
-th{n ' 2
“Sarasin 2
Sorghunm 14
Elensine n

Sueef‘Potatoes 79

Corn 17
Soya 168
Phaseolus 218

Most of the land is hilly and occupied by
either bananas (for beer and food), beans (phaseolus)
and corn. Fallows are invaded by Digitaria which
is very hard to eradicate. Erosion is a very
serious problem. The valley bottoms with organic
soils are used mostly for sweet potatoes, and are.
-often .artifically drained by primitive methods.

There is local experience with the introduction
of soybeans in the rotations and. the admixture of
whole soybean flour in the diet. They are carried
out by missionaries at Rurhesa, where 1tiis
presentiy sold at 28K per kilo. A toasting piant
andwa'ﬁ11l-dr1ven:by local hydro electric energy
supplyﬂis:running at this mission, bvt“tﬁt‘supply



Page.IB

of- soybeans is too small to meet the demand. The
‘same Qroup ofomissionardgs,1s~presentiyt§ry1ng to
repeat the experiment in the northernlpart of Kivu.
In seVEnal locations old coffee plantations are
transformed to cropland. |

Thg,Mulungu station i{s running experiments on
Phaseolus- Corn rotations which include cbmparison
of varieties, date of planting, densities and
herbicites.

They consider the Quarantino 817 variety the
best adapted to the station conditions.

Insoybeans the IR 09 (from ISAZ Experimental
station at Rubona, Rwanda) and the Santa Maria,
and Imperial (= SJ 127) are among the best.

No fertilizers are used at present, and, no
inoculation tests have been carried out. The
Rubona station in Rwanda which operates in
comparable climatic conditions has published
results on the effects of Inoculation of legumes
(see A, Camerman. L'inoculation des l1égumineuses
au Rwanda. Bulletin des Recherches Agronomique
de Gembloux, volume hors serie, pp. 235-242,
(1972) ).

According. to Citoyen Muzinga there are good
prospects of obtaining the cooperation of local

farmer. communities in Kivu to run experiments.
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'These,~df-cburse. would have to'bé protected
-against theft.
It is felt that there are two possible.ways

~out to the growing demographic pressure - which

agriu@lturaladevelopment can help torealize.
The’twb solutions are not mutually exclusivefand
will probably have to be combined. The first is
increasing the yields .per unit area of the:actual
cropland, by proper use of fertilizers, varieties
and rotations. The second is the transfer migration
of population down to the West in the forested
-area of the Zaire river basin.

Both alternatives justify adaptive research
with an important soil science component, efther
in soil ferility and chemistry. and/or survey.
The wide range ‘of ecologic conditions and the
specificity of some of the legumes which are
grown with relation to the Rhizobium symbiosis,
would require the contribution of a sofl microbio~
logist. The ratio of inputs between $oil chemistry
/soil ﬁurvey to be established at Mulungu will
depend‘on the strategy of agricultural development
~def1néd by the project. At any rate,  there is no
doubt that the properly planned. use of fertilizefs,

Will have to increase in the future.
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fHe.K1VU»area is an optimal regioq.forAtraining
field soil scientists, and could-ideally;ﬁerve the
purpqggs‘set out for the survey teams which were
mentioned in the comments on the visit to INERA
Headqdartgrs at Yangambi. The soils specfrum in
Kivu 1s'by far much broader, and more diversified
than the Yangambi area.

Some suggestions were made by Citoyen Muzinga.
He 1nsisted'on assistance in soil conservation,
specifically the control of erosion. .He was also
aware of the language problem which will arise in
a U.S.-Zaire technical assistance program, and
suggested that the Zaire cooperating staff would
be authorized to take intensive courses in English
at Kinshasa before the arrival of the U.S. personnel,
of codfse. the U.S. team would need to be proficient
in French, especially if non-university people are
to be trained. He also stressed the need of
training abroad, not only for the personnel involved
in technical work, but, also for the executive
directorate staff. He also proposed visits to
- English speaking African countries such as Uganda,

Tanzania.
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As in many other stations, the library is in
a very poor state, and interrupted subscriptions
to most periodicals would have to be renewed and

missing volumes purchased.

Gandajika

1..Target area: The initial target area,
between 6" and 7" lat. and 22° and 24° Tongityde
was mapped at 1:200,000 scale with the INEAC
1egend in 1958, One~fourth of a one square
degree block surrounding the station was mapped

at 1:50,000. (INEAC Soil Series No.15, Brussels).

2. Sacial structure and attitudes: The
initial target group, in the Gandajika area

include the Luba, Lulua and Kanyoka. The Luba

dominate in numbers, dialect and social structure,

but not always in political force.
The social structure is Patrilineal 4p4

geometric, on this approximate order
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Groupment

Village Village Village
[} t . AI
Clan Clan Clon
) { LIS
Groupe fomcier Groupe foncier Groupe foncier
Family ‘Family Family

(from H. Beguin, fLa mise en valeur agricole
du Sud-est du Kasai", Série Scientifique No.88
I.N.E.A.C., Yangambi, 1960.)

The social structure among the Lulua and the
Kanzoka is not as clear, nor as compler as among
the Luba. Neither are the social bonds as strong.
Hence the Lulua and the Kanzoka exercise more
freedom to break away from their clans and groups
than do the Luba.

Historically, it has been accepted that the
necessities of 1ife may be considered personal
property but any surplus that may be accrued must

be available for the benefit of the group. The
group could progress, but individual advancement

; above the group level appeared difficult.
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This was believed to dampen the enthusiasm for
work leverages. On the other hand efforts and
progress toward the elevation of group well-being
is'evidenced; hence the people are accdstdmed to
"working together.

Beguin observed,

"For the most part the Congolese is very
~sensitive to the productivity of his labor.
The ratio of the quantity produced by an
individual and the quantity of labor
required to obtain it is a matter of great
importance. Further, he will reject a new
technique which requires more work on his
‘part if he judges the incremental return

not to be equivalent..,............. :

“These attitudes are characteristic of
the whole population of the region, but in
varying degrees. In general the lLuba
possess more aptftude for the change in
attitudes than fthe other ethnic groups.”
(Translation, Ibid, p.35).
In 1959, population density varied from zero

per Km 2
to 45 inhabitants/with 20 considered the average.



Page 24

Contacts

a. Director of food crop research Gahdajika:
Citoyen Kakule Kakusi Rasiki, Director of food crop and
animal research at Gandajika, is acting head of . the
station in the absepce of the Director, who is in
Mexico on a four year, CIMMYT scholarship.

Mr. Kakule would be the director of the project
activities centered at Gandajika. He is an A}
Engineer Agronomist and the son of peasant parents.
He appears to be serious, well-organized and all
work. He has a very keen interest in increasing
food legume production as a means of improving the
diet of the region, especially among the poor.

He personnally arranged meetings of the team with
the other donor representatives and with CAKO, and
directed the inspection of the clinic. It is
obvious that he makes a special effort to maintain
good relations with CAKO.

b. Counterpart professional food legumes.

The letter of request dated June 23, indicated
that one Al Agronomist was located at Gandajika
and "several" Az's in the area to work on food
lTegumes. The A; who is apparently available is

Citoyen Kakule, who would probably not be able to
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devote more than 25 percent of his time to the
project. Besides himself, at the station there
are now two A2's who could divide their time,
or pdssib]y be dfvided between maize work and
lequme work. In addition there is one A3 who
would be available to the project. The request
indicated that one A2 is available at Mulungu
and that two more would be provided.

c. Discussions with GOZ agencies; The
Agricu]tura} Commissioner for the Gandajika region
held a meeting of the heads of the G07 agricultural
programs in the region to discuss the project.

They expfessed the consensus that the services offered
through the project would complement their present
efforts and that they would welcome it. They

pointed out, however, that the policies under

which they operate would have to be adjusted to
provide for the inclusion of project outputs in

their programs.

d. Discussions with other donor representatives:
The project was discussed with the concerned field
technicians of pgcp. FAO and the Catholic Mission
(clinic) at Gandajika. The FAO team, which is
sponsoring 2000 fertilizer demonstrations in food

<rops (maize and groundnuts) stated that the outputs
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promised by the project are needed as services to
'theifs. They emphasized the need‘fdﬁ'an arrange-
ment. in the project agreement for interproject
cooperation. The Mission clinic is simply
interested in seeing more soybeans produced 1in

the region.

Order of progressive diffusion; The order of
progression of a variety or a practice developed
by the station follows:

a. First there are adaptive trials and competitive
yield tests on the station.

b. The promising development is farmed out to 26
traditional-type farmers settled on the station
for the purpose. |

c. If the new input works out and is accepted by
the 26 test farmers it (in the case of a crop
variety) is put into multiplication at the station,
producing the equivalent of breeder Sseed.

d. These seeds are sold to the Agricultural
Commission (CAKO) which multiplies them on a

110 hectare seed form. This activity is supported
financially and technically by FED.

e. CAKO sells the increase to farmers at a sub-
sidized price.

f. CAKO village extension agents fol]qw through

with farm demonstratinne
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INERA maintains contact directly or indirectly

through fhe Agricu]fura] Commission and thus provides

direct support (presently limited to breeder seed

of improved varieties) to the following organizations:

a. CAKO (FED-assisted)

b. FAO Freedom-From-Hunger Campaign, which,
working through Commission agents, conducts
2000 on-farm, result demonstrations a year

in an active fertilizer promotion campaign.
c. Pére Vanneste at the technical agricultural
school which received the counterpart loan
in 1971, and his group. This group is
assisted by the FAO Freedom-from-Hunger
campaign through the G0Z Social Service.

The who]e—soy mill is operating. There is
also an oil extractor mill at Isiro.

d. UNIONCOOP, a missionary-aided agricultural
cooperation group at Mbuji-Mazi.

e. Cabin Sisters (District of Cabin).

Soils:

a. The region around Gandajika and at the
station are somewhat privfleged as to
agricu]turaf potentials, and some soils are
either influenced by calcium carbonate -
containing rocks, or are only covered by a

light-textured layer, which on the high
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plateaus of Kasai may reach several meters
depth. Although the comparison is far frol
perfect, one may think of a kind of a limestone
valley in the Red-Yellow Podzobic areas of the
u.s.

The soils of Gandajika, therefore have a 9en-
erally higher base saturation than the majority
of the Zaire soils. There has been some clay
illuviation, and, as far as it could be seen
by augering, most profiles would fit into
Alfisols with an ostic moisture regime and an
isohyperthermic temperature. Most would be
oxic subgroups however.

The soil problems which need to be solved
and fitted into the regearch package are thought
to be the following, without giving any priority
to the sequence:

1. At the request of the Zaire staff at the

station, increase the area which had been

mapped at 1:200,000 scale as pilot areas

for the generalized soil map, by another
100,000 hectares located surrounding the

paysannats of the region.
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b. Establish a soil fertility laboratory capable
of responding to the demand from on-the-farm
ferinzer trials carried out by the FAO ferti]fo“
program. (2000). These would include exchangeable
avai]ab1e P, K, Co, Mg, Al, H and pH. Organic
carbon and total N could be included, This lab
would also analyize samples from the INERA stations
in southern Zaire, and from other institutions or
farmer.

Research on the nitrogen-supplying power of
soils during rotations should be carried out

parallel to field trials.

c. Carry out an interpretation of existing soil
maps for practical agricultural purposes and
transfer of management techniques. It would
include correlation of mapping units with the
USDA soil taxonomy and capability and crop
suitability groupings. It would also define the
domains of critical nutrient levels applicable
to certain groups of soil.

d. Part of the soil research program should
include measurements of soil moisture stress
during the various seasons at different soil

depths. Correlation between 15 bar water content,
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field capacity and saturation with other physical
propehfies (texture, .clay net content, etc.) will
improve the quaTity of the soil survey interpretation

work.,

Practical Problems

We were informed that no lab space is available
at present, although the phytopathology lab
(+ 75 m2) is unused at the moment. No houses
ould be changed into Tabs or offices.

This situation could change, however, before
the program would start.

The electricity is 220 Volt and 50 cycles.
Voltage is variable and a stabilizer would be

necessary.
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PROPOSED PROGRAM

A. Food Legume Research and Development, A Case
for a Food Production Package Program in ZAIRE

ELWIN R. DUNCAN

1. Setting: The Kasai Region: Kasai Region
of South Central Zaire (+ 6%°5 and + 25°F elevation
of + 1400 m) appears representive of the undul-
atingiSavanna,light-texture,red soil region of
south central Zaire. There is an operating INERA
experiment station at Gandajika with an excellent
weather station and approximately 40 years of
weather data. This area is receiving attention
and assistance from several international organi-
zations and appears relatively well organized
for providing certain agricultural services. One
apparent problem with the international assistance
groups is that they are ignoring, or at least
not building the national institutions, This seems
to be a short-sighted and probably selfish approach
to assistance.

The soils of this area are dominantly red-and-
yellow gxic paleustalts,well to excessively
drained, low in organic matter, phosphorhs and
sulphur and relatively satisfactory in potassium.
While infiltration rate is high the short duration,
high intensity rainfall creates a potentially

serious erosion hazard.
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The climate and weather of this area is favorable
for crop production and human habitation. Rains
norma]]y‘commence inlate September and 6ontinue
into early May. There is very little rain from
mid-May until mid-September. This gives(+)240 days
favorable for crop production and @9120 days of
dry weather., The annual maximum temperature is
30°¢C (86°F) with a range of Q)ZOC among months.

The ahnua] minimum temperature is 18°%¢ (64°F)

with a range of approximately @)2°c among months.
Absolute maximum temperature has reached 379C
(96°F) and absolute minimum temperature have been
as low as 9°C (48°F). Percent of passible sun-
shine for the year is (+)52 percent and ranges from
as low as 45% to as high as 92%. ’

Principal crops grown include cotton (a
government requirement) maize, groundnuts, cassava
and several varieties of beans. Additional food
crops include beans, soybeans, bananas, pineapple,
mangos-énd lTeafy vegetables.

The cropping systems and production practices
have been influenced by the Belgians and at present
are influenced by GOZ policy. The dominant
cropping system is cotton, planted in December and

maturing for harvest in June, the dry season.
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Cotton. is fo]iowed by 1/2 maize and 1/2 groundnuts,
planfed in 1ate.September and harvested in January.
Fhe second planting (called the second 'season) has
1aize fd]]owing both maize and groundnuts, planted
in late January and harvested in late May and June.
The #hird year of the system has maize interplanted
with cassava which is harvested in the fourth year.
Native vegetation (largely Imperata cylindrica,
Pennisetum clandestinum and other grasses and woody
shrubs) is allowed to grow in the cassava and for the
next 3 "natural fallow" years.

Accurate production levels are difficult to
determine, but yields must be considered low by
potential yield standards.

Cotton yields with no ferti]izer(i)ﬁoo kg/ha

Maize yields following cotton (#) 1000 kg/ha

Peanut yields following cotton () 1000 kg/ha

Cassava yields (fresh roots) (4§ 25 T/ha

Beans yields are highly variable, and there
is no useful information on soybeans.

Prices farmers receive for their products are
highly variable, depending almost entirely on
supply. A1l cotton is sold to the government.
While the GOZ requires the production of cotton,
as much as 3 years supply can be found on farms

because it has not been taken by the government.

The 1975 price was 7K*/kg, and the seed was discarded.
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Maize prices for government purchase. for the
1974-75 érop was 4 K/kg., and this price has
been raised to 7.5K/kg. for the 1975/76 crop.
The price in the market in early November 1975
was ij for 3 to 4 ears (+ 0.5kg.). This would
be 20K/kg. (16£/1b or about $9.00 per bu.at
officiaT exchange rates). The price INERA receive
for hybrid or synthetic seed maize is 18K/kg.

Groundnut seed sold by INERA is 15K/kg. Retail
price for hand-roasted groundnuts was 1K for 8
unshelled groundnuts. A Catholic clinic in
Gandajika paid 20K/kg. for the last raw soybeans
they purchased for kwashiorkor curative purposes,
but none was available on November 6. This price
at official exchange rates is about $10.00 per
bushel. Prices of all crops at harvest is, of
course, quite much less, but still higher than
government purchase levels.

Labor supply does not appear to be a problem
for traditional farmers who with family labor do

their own work.

* 12 =9$2.00 and 1 Makuta (K) = 2 cents at

official government exchange rates.
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Labor for working government seed prbductipn units
(maize_and groundnuts) is in very short supply.
Haqc§,§aio TS SO per gay o abent D6, 80N e
month. (At official conversion rates this is

$13.00/month).

On casual observation the people, including
children, appear healthy. However, the nurse
at the Catholic clinic reported widespread
nalnutrition and there were many classic cases
of kwashiorkor at the clinic. This could be a
case of "cotton and cassava® poverty. Primary

aducation is common, but not universal.

French is the language of the educated and tribal

dialects the language of adults without education.

The Importance of a Package Program:

Any enterprise regardless of how large or
small, consists of more than one separate input
which can be identified and altered to best fit
into the enterprise. In developed nations complex
farming operations may use a computer to deter-
mine the specific inputs that will achieve the

desired goal. Many large manufacturers use
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a computer to continuously monitor, éhd alter as
necessary, the ihputs used to produce a product.
The traditional farmer also uses a package of
practices to yield an anticipated end product.

The package for maize production will consist

of time,knowledge, labor, seed, know]edge of

soil, weather, ~ = attitudes of the gods, etc.

The results are less precise and 1es$ dependable
because of his limited knowledge of - alternative
practi;es andinputs and the effect of changing

one on the rest of the package. Commonly his
attitude is one of minimizing risk rather than
optimizing production, because he will not eat

as well or possibly not at all in case of failure.
There have been many cases of poor results among
traditional farmers from using potentially high
yielding rice varieties from IRRI or equally
excellent wheat varieties from CIMMYT. The
problem was not with the varieties, but the
inability to apply the entire package of required
practices. Fertilizer may not have been available,
or too costly, for the farmer to purchase,
inadequate rainfall at critical periods and

poor weed control are factors or inputs temporarily

beyohd control of the farmer. A package of inputs
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.must be put together for the traditional farme:

that is fully understood by him and within

his reach. The failure of one input must not

be a]foWed to jeopardize his results to a greater
degree'thaﬁ would have happened with his tfaditional'
package. As knowledge increases, skills are
acquired and risk levels are lowered, the inputs

in the package can be altered to allow further
improvement in results. The point of this discussion
is that the promotion of a single practice has

lTittle chance for success when the influence of other
inputs are ignored, the package approach is essential
to improving the chances of success of any part

of the package.

Apparent Opportunities for Improvement of Yields:

Traditional farmers use only hand tools (hoe,
machette and a coupe-coupe) in their farming
operations. There is Tittle chance that this
eqﬁipment will change in the next decade except
for minor improvements. Small size of units
(1and is government controlled), lack of capital,
total lack of mechanical skills and experienca
and absence of cattle militate against change

to power equipment. In this area the "average"
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farm consists of 1 1/2 ha. in crops and 1 ha. in
fé]]ow dt fhis time. This can be handled by
family labor. |

There are, however, a number of production
practice changes that can be made which Qi]]
reduce iabﬁr, iﬁcrease yields and make land more
productivél

Altering cropping systems appear to be a
simple and effective needed change. The present
commonly used cropping system is shown as follows:

YEAR 1 YEAR 2

- Maize
Cotton ?fi\ ~— Maize ==
= Groundnuts -
YEAR 3 YEAR 4
Maize — Maize with Cassava — Cassava—=Natural Fallow
3 years
A Proposed Cropping System
YEAR 1 YEAR 2 YEAR 3
__ Groundnuts . Soybeans __
Cotton =~ _ Maize == Maize=
- . Soybeans =< Groundnuts”
YEAR 4

Maize -— Stylosanthes — Stylosanthes Repeat
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If itwere necessary‘to include cassava in the
crdpping syétem,the proposed cropping system could
be lengthened to include one additional second
cro§ of maize, one year of .an improved 12 month
maturily cassava and 1.1/2 or two years of
Sitylosanthes fallow. |

Anticipated production over a four-year period
would be as shown in the table below: .

Productions in Four Years of Two Cropping Systems

(2 ha. farm)

Present System

Without Fertilizer With Fertilizer
Cotton, 2 ha, 1000 kg 2200 kg.
Groundnuts 1 ha. 1000 kg. 2200 kg.
Maize, 7 ha. 5600 13900
Soybeans 0 - -

Cassava 2 ha 50T freshwt. -

Proposed System

Without Fertilizer With Fertilizer
Cotton, 2 ha. 1200 kg. 2600 kg.
Groundnuts 2 ha. 2000 kg. 4400 kg.
Maize, 6 ha. 7200 15000
Soybeans 2 ha. 1200 . 2200

Cassava 0 - --
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In . the present cropping system cassava is not-
weeded -in the.harvest year, probably resulting in
a significant yield reduction, but this practice
actually constitutes the ffrst year of fallow,
followed by 3 additional years of natural fallow
Land preparation for cotton is very costly,as is
the weeding of cotton. The principal problem is
the eradication of ymparata. This is much less
of a problem with mechanical farming.

In the proposed cropping system Stylosanthes
is established in the second half of the fourth
year and is allowed to grow one additional year.
Stylo has proved to be an effective controller of
Imparata and other weed-type plants and is an
effective legume. Seedbed preparation for cotton
from Stylo would require much less labor than for
the natural fallow. It is reasonable to expect an
equivalent contribution of nitrogen of 70 to 90 kg.
per ha. This could allow a reduction in the
nitrogen application to cotton to be used later
on maize for further yield improvement. In the
proposed cropping system maize has been scheduled
after groundnuts and soybeans to take advantage
of the anticipated 20 to 30 kg/ha nitrogen

equivalent contribution of these two legume crops.
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Other cropping systems could prove evén more
suited, but the principles involved in the proposed
cvcfem should stand.

Soil protection. from water erosion should be
practiced }egardless of the cropping system used.
None fs apparent at this time. While the sandy
soils have a high infiltration ratey moderate
slopes and short slope length, the intensity of
the rainfall will result in considerable sheet
erosion. Minimum tillage with surface mulch has
proven.useful on similar surface soils in West
Africa and may be useful here. Production
practices can be significantly altered and
improved without added labor or money costs, in
fact may reduce labor, reduce evaporation and
improve erosion and weed control. A casual
review of the rainfall in this area shows that
about 25 percent of rainfall occurances are more
than 25 mm and a high percentage less than 15 mm.
From October to May,those months without high
rainfall occurances, tend to have much below
normal rainfall. Practices must be developed to
protect the soil from high intensity rainfall
erosion and minimize the drought effects of the

one to three week periods with low or no rainfall.
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P]ahting of grain and grain legume CropS'should
usually be completed by September 20 and it will
usda]]y-be done in dry soil. Some years such as
1974 and 1975 planting will be done in early
September. P]ahting depth for maize should be 6 to
7 cm deep so fhat rainfall amounts of less fhan 15
mm will not result in germination. Depth of
planting for most soybean varieties should be
4 to 6 cm deep; however, simple research is
needed to determine depth of planting tolerance
for all crops. There is no apparant Justification
for planting on ridges or mounds,especially on
upland s0il and when fertilizer is used.

Fertilizer should be banded when prices are
as high as at present. trip-tillage for seed ped
preparation with the crop resedues between the
rows for erosion and weed control should be
considered. The common practice of deep, hand
or machine cultivation for weed control with
resulting ridging has serious limitations. The
principal problems is that of root pruning.

Modern maize producers have long since
recognized that more than 2 plants per hill or

stand stand is not desirable. Decreasing the
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distance between hills or stands and reducing the
number. of plants per hill will result i reduced
competition for moisture and nutrients and larger
ears, and higher y%elds will result. Plant spacing,
p]ahting depth, population per unit of land area,
methdd;lof fertilizér application and other
productions practices should all be studied for
possible significant immprovement opportunities.
Fertilizer is not much used in the Gandajika
area, eQen though yields of most crops can be more
than doubled through its use, Prices are, of
course, high.
Current fertilizer recommendations for different
Crops are not well established through research.
For Cotton 50 + 65 + 10 + 25 (503)
For Maize 45 + 0 + 0 and residual from cotton
For Groundnuts, 0 + 45 + @ aﬁd residual from cotton
Recommendations for cotton are being revised
to 60 + 40 + 10 + 25 (503). This will reduce the
P205 residual effect for maize and groundnuts.
Prices of fertilizer vary widely, but it
appears that P205 from triple super-phosphate
Will cost (+) 40 K/kg. and N from urea will cost
(+) 32 K/kg. Prices of potassium were not readily
available, but amounts needed are small and not

a big factor.
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There is no apparent recognition that
phosphorus and potassium do not move significanly
in the soil. With the cost of fertilizer materials
and the relatively low yield lTevels, serious
consideration should be given to maximum returns
from fertilizer application rather than maximizing
yields. Band application and incorporating
phoéphorous and potassium into the soil to a depth
of at least 10 cm must receive early consideration.
The problem of phosphorous fixation in these soils
has not been well studied. Band application of N
is as efficient as broadcast applications and may
significantly reduce grassy weed problems.

Band application of small amounts of K, P and S
incorporated in the soil 1is more efficient than
broadcast applications of comparable amounts.

Until an effective soil testing laboratory
has been established and properly staffed and
correlation experiments conducted, reliable
fertilizer recommendations cannot be made.

This is a high priority need.

INERA Contribution to Increased Food Production:

Excellent weather data are davailable at
Gandajika and other INERA stations. It has been
collected and is available for as much as 40 or

more years. When these deta are summarized by
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“climatological weeks" (five day climitological
weeks ‘are desirable for agricultural purposes) and
probability of occurrence statements made, a most
effective tool for making production practice
'recémmendations will be avai]ab1et The weather
data at Gandajika are most unusual in accuracy,
number sf observations and length of series of
years. An entomologist at Gandajika (INERA) is
presently attempting to relate insect attacks on
cotton with weather patterns. A proper summary
of available data will make such efforts common-
place and accurate.INERA is the Togical unit to
complete this summary and the necessary interpretat-
ions. ‘This should be a high priority item.
Screening and testing of grain legume and maize
varieties should be the responsibility of INERA.
With the present Tow level of funding, short-cut
methods of screening and testing must be found.
There is presently little opportunity for plant
breeding as a method of varietal improvement at
INERA because of low level funding and shortage
of qualified personnel. These are, however,
several international organizations such as
CIMMYT and IITA which can do preliminary screening
of the wor)d collections of grain legumes, food
grains and other food crops. Further screening and
testing of fewer varieties by qualified INERA

workers can play a significant role in providing
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improV&d varieties for local cnnditions in the
next;dECade. Closer cooperation by the intefnationa]
~organizations wfth national institutioﬁs'such as
INERA can materially improve the efféctiveness and
effftiency of all of the organizations Some system
6f cbordination is essential,as is indigenous
institufion bui]diﬁg.

Alternative cropping systems to those presently
used, to take advant&ge of legume nitrcgen
contritutions, should have high priority by INERA.
It must be recognized that definitive information
may not be forthcoming in less than 10 years,
but pieces of gerrsrated 1ndior Stic. can be put to
use by farmers within 3 years. It is doubtful if
there i< any justification for fallcv,oe such,

in this area. Thaere is no <vidouce ivr sonor

.
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reflested in easier lanZ preparation an.’ weed
centrol and in increased yields. The most effective
systems can be researcned and demoncstrated by
INERA.

Improved and more accurate fertilizer recom-
mendations can be made by INERA through a well-
equipped and staffed soil testing laboratory
coupled with appropriate fertilizer correlation
experiments. Nc¢ other institution in Zaire has
the potential capabilities that INERA has. As
more and'usefu1 research is generated INERA must
be provided funding so tnat extension or
outreach per: .nnel will be educated about and made
capable of transmitting research information in a
useful and applied manner. Soi] testina and or
recommendations without sound research backing
is neither accurate or useful though both are
commonty used'in developed nations as a sales

tool for selling fertilizers to farmers,

Staffing Facilities and Equipment for a_Package

Program: (Gandajika, Zaire ,Example)
Solving the problem of increasing food crop
production, improving the quality of diet and

increasing income to farmers in a developing nation
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is a slow and costly process. A successful

effort can, in a decade or two influence an entire
nation. With rapidly increasing population's and
resultant pressures on food supp]ieS'efforts must
be made.

The goals of incredsing total output of food
grains, and improving the quality of diet by
introducing grain legumes into the production
scheme and into the diet is both desirable and
possible in selected regions of Zaire. Soybeans,
not now commonly grown, offer the greatest ooport-
unity for improving diets and eleminating
malnutrition of any of the grain legumes. The
time required to accomplish these goals will be
determined largely by:

(1) The food production policies of the G0Z.

(2) The level of research related to food
production.

(3) The degree of cooperation between the
international agencies and institutions
within Zaire.

(4) The ability and willingness of government
of developed nations to field teams with
skilis and facilities to demonstrate that

useful changes can te made.



W

Page 4

(S)‘The degree of couoceration and sugocrt given

by.the GOZ and its irstitutions to the |

“démonstration“ teams

The make-up of a production package team of
;pecia1i§ts, facilities, equipment requirements
ind educational training for counterparthairians
:0 work in the Kasi area and based at the INERA
tation at Gandajika is proposed as follows:

Déve]opment and staffing of a Soil vesting
upport facility at the INERA station, Gandajika:

(1) A control agronomist or soil scientist
with the ability to establish a functional
laboratory, organize it for efficient operation
and train technicians to operate the laboratory.
He must also be able to design and direct the
supervision of correlation experiments and
assist in developing fertilizer reccmmendations
for the several crops to be grown,

(2. At least two and preferably four Zairois
must be trained in the U.S. to the MS level.
They will take over the soil testing laboratory
and its responsibilities. They must have work
experience in a soil testing laboratory, of

the approximate level of sophistication to be

operated in Zaire, while receiving academic training.



Page 50

(3) Four technicians (A3) will be trained by
.tﬁefexpatriate to perform routine lTatoratory
‘assignments. These technicians must be completely
re]iab]e;

b. Development of suitable grain legumes adapted
to sbééific locations and production practfces
'best §uited to soils and abilities of farmers

who use them:

(1) A contract agronomist with grain legume
(especially soybeans) and maize knowledge to
assist INERA in the development of an intensive
screening and testing program of potentially
ﬁsefu] grain legume and maize varieties. He
will have primary responsibility for develop=
ment of production practices suited to local
conditions.

(2. At least 2 and preferably 4 Zairois must
be trained in the U.S to the MS level in
fié]d experimental design and testing. Their
training should be primarily with soybeans.
They must have summer work experience‘in the
field. They will return to INERA to work on
grain lequme variety and production practice

research.
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(31 Four technicians will be traiﬁed‘by the.
expatriate to establish, care for, tak.
notes and harvest crops they will work with.
These'technicians must be completely reliable

and able to eventually work without supervision.

c. Development of a production package program and
establishing the package on farmers' farms as demanstra
tions:

(1) A contract agronomist with an extension
orientatiﬁn to help develope the package
inputs, plan and establish result demonstrations
at the INERA station, supervise production
package technicians in thejr work with farmers,
and provide educational leadership for farmers,
technicians and other interested parties. This
is primarily an organization and educational
job, however the tecknicians must be technicalily
competent in grain legume and maize production.

(2. At least 2 and preferably 4 Zairois must
be trained in frop Production as an agronomist
in the U.S. to the MS leve]. Minor work should
be done in Extension Education. While in
training each participant would be expected to
spend one summer with a grain legume-oriented

extension worker.
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(3} Three production package supervisors, one to
be located in each of three selected demonstration
areas, will be trained by the expatriate to help
establish the production package demonSfrations
on farmgrs to supervise the demonstrations and
hold local information meetings with farmers at
least monthly. These demonstration areas should
aventnallv rantain as manv as 50 dpmdnstratinng in

each area.

d. Summary ot weather data and development of the data
into useful agricultural production publications:
Equipment at the weather station will be reviewed and
upgraded as.needed.

(1) An Agricultural Climatologist consultant to
review the available data, suggest most effective
precedures and methods for summarizing data with
appropriate preobability statements. This person
might well accompany the next study team so that
summary work could begin as soon as possible.

Six weeks should complete the first contract.

(2). At least 2 and prefe}ably 4 Zairois must be
trained in the U.S. as Agricultural C]imétolcgists
to the MS Tevel. They micht well use the
accumd]ated data from selected weather stations as
their thesis problems. Their studies must include

strong statistical training. |
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They should have at least one summer on instrument
maintenance and repair training.

(3) Two recording technicians from each of at
Teast 3 INERA stations will be trained by the

expatriate consultant on his second visit to Zaire.



page 54

B. Soil Services - Armand Van Wambeke

1. Purpose: There are two major objectives for-
the soil studies package:

(a) to increase the capacity of INERA to
provide to agronomists working on food crops, or on
rotationslfncluding them, the following service:

(1) estimates of the potential of the land to
produce food crops.

(2) estimates of the fertilizer requirements
of soils under different management systems, and
recommendations of formulas to farmers, taking into
account economic cost: benefit ratios.

(b) train teams of Zairian soil scientistScap-
able to accomplish the tasks which have been out-
lined above.

2. Components: The soil science package should
include the following components, which are all
equally important:

(a) Knowledge of the important soil charact-
eristics needed for interpretation, which means
classification down to the family level, and inter-
pretative grounings adequate to be used by extension

officers working in comparable ecological regions.
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(b) Knowledge of the nutrient content of the
rootzone dufing:the different phases of the crop
rotation, by soil fertility analysis. |

(c) Knowledge of the fertility-critical levels,
or the response curves to ferti1izétion at méasured
soil nutrient contents, for given crops on given
kinds of soils.’

3. Imp]emenfation : The following operations are
required to implement the package preposed in 2,
above: |

(a) In the period 1953-1960,s0i1 maps were made
of the target areas as well as other areas of the
country. These maps should be reinterpreted in
terms of the present USDA soil taxonomy system.

This operation will serve to train Zairian soil
surveyors and as a guide to the selection of adequate
sites for on-the-farm demonstration of management‘
systems and fertilizer trials. Essentially, this
operation requires field work with some laboratory
analysis.

(b) Map new areas where requested by the GOZDA
on the basis of demographic pressure, openina of
land for néw settlements and introduction of
fertilizer use in regions where no soil information

is available.



(c) Establish soil fertility laboratories at
strategic Tocations where samples and analytical data
can quickly'reach their desfination

(d) Work-with the agronom1sts in the design of
f1e1d exper1ments and fertilizer trials, samp11ng
of experimental plots and defining critical levels
or response-curves.

(e) Make chemical soil analysas for fertilizer
recommendations to farmers, extension officers,
plantations, experiment stations and othersvneeding
the service.

4. Organization: The operations mentioned under
3, above would need the recruitment of several soil
scientist, Zairois and American, trained or to be
trained, supervised if inexperienced, which belong
to the disciplines listed below. These personnel
should both produce results which are immediately
applicable, and select and train local staff.

The full-time personnel would include:

a) Soil survey team leaders (USAID & Zaire)

b) Soil surveyors (Zaire)

c) Soil chemists, fertility (USAID & Zajre)'
d)

Soil analysts (Zaire)

e) Soil microbiologist (Zaire)
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Thpy wouid be supported by TDY personnel or short-
term cbnsultants, as for example soi] microbiologists;
nematblogists, soil physicists, soil micromorphologists.
aerial ppoto specialists and geomorphologists.

5. Location: A combined legume-soils project, from

a geographical viewpoint, does not, in a country as
large as Zéire, necessarily cover the same regions

or require the same institutional structure. Since
the emphasis in this project is on food legumes a
certain priority raﬁking of soil regions in this
country should be defined.

The government of Zajire mentionediseveral regions:
Bas-Zaire, (Mvuazi), Yangambi (Equational Forest
region), Gandajika (Southern Savannas), Boketa
(Northern Savannas), and the Eastern highlands. The team
only visited three locations--Yangambi, the Eastern
highlands and Gandajika were inspected. Boketa

and Mvuaze were not inspected, but should be in-
spected by the project desion team.

Considering population pressure on land, the

intensity of land use, the importance of the legume

crops in the food producing rotations, there is no
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doubt that the Eastern RHighlands are by far the first
priorify area. If hunger and protein deficiencies of
childrer and mothers are the basic criterion, again
the Eastern Highlands come first. The lower savannah
(Boketa and Gandajika) would come next, Yangambi the
last. The priority of lower Zaire could not be
evaluated during this mission.

The present communication conditions in Zaire ex-
clude operating from one central location, There-
fore a geographical priority should be established.
Two regions could be included in a normal-size project.
They could be treated simultaneously or in a sequence,
From a technical assistance viewpoint a concentration
of a multidisciplinary team at one location presents
many advantages. Dispersion over large distances
reduces the impact, and therefore it is felt that

a sequential operation would better correspond with

a complete package program. It would undoubtedly,

by interaction of diciplines, present great advantages
and favor multidisciplinary training of local staff.
6. Scope: It is not possible at this stage to pro-
pose a sequence of operations, as too many conditions
may change before the project actually starts. In order
to help the project design team, which will have to

go into more detailed planning and negotiation the.
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fol]owing actions are suggested:

(a) The GOZ should select about 20~ing§rieur
agronome techniciens from different parts'bf the
Eountry;12/3 of them with interest in agronomy or:
soils, T(3}with an interest in chemistry and 1ab
work. Arrangements should be made between UNAZA and
INERA to:train the candidates in a 3-month,intensive
course at. Yangambi. Ideally these courses could
be producéd at the beginning, with the assistance
of the USAID soils advisors (soil interpretation-
classification and soil chemistry). They would then
know the'ihmediate needs of the labs and make
specific purchase orders for equipment. Fellowships
should be provided to the students.

(b) Additional mapping: The GOZ should as soon
as possible provide the aereal photographs covering
the areas which were mapped in previous years.
It will also be necessary to'have a map showing the
areas wheré they would, for reasons explained
above, request additional mapping.

7. Technical Assistance and procedure:

The USAID soil chemist-fertility specialist and the
soil interpretation-classification specialist should
be assisted by Zairois counterparts in the fol-
lowing ratios:

(a) Soil Chemist-Fertility (SCF) -

- Two Ingenieurs Agronomes (Chime)
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-Four Ingenieur technicians who followed the
intendive course.

-Labpr

(b) Soil intefpretation-c]aésificatioh éXpert (sic)

-Two ingenieurs Agronomes (prospection)

-Six Ingénieur techniciens (prospection)

-Labor;'drivers
It proposed that the SCF start his services, advice
and short term assistance to the INERA soils lab-
oratory at INERA Yangambi. This, if reagents and
small equipment are available, should not take more
than one month each year.

(c) Both SCF and SIC in the beginning at least

would be stationed at Mulungu. The labspace at
this location is available, and no major problems in
energy supply are to be expected.
As soon as laboratory and offices are ready at
Gandajika, part of the Zaire SCF staff move to
Gendajika, and the SCF/USAID expert should continue
to advise them, his term with the project would be
of two years.
Consultants (2 times/2 months) in soil fertility
aspects should be foreseen. The SIC specialist
would start his on-the-job training and correlation
work in Kivu. Two years’activity in various parts

of the Kivu region would be necessary. As soon
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~as the Zaire counterparts are considered capable of
working 1nd1v1dua]]y they may be gradually detached
‘to the GandaJ1ka area for mapping and interpretation
work as requested. The total USAID/SIC man-years
would be fdur. His activities in Kasai would
gradually 1ncrease at a rate commensurate w1th the
transfer of Zaire survey teams to the Gandajika
area. The SIC group will need the short term assis-
tance of é'consu]tant in photo interpretation,
soil survey investigations and soil-water-plant
re]ationShips, The agronomy element of the project
will need short-term consultants in soil microbiology,
nematology and rhizobi um symbiosis. The personnel
'requirements for the soils package are summarized
below:

Man-Years

SCF expert 2
consultants 1/2
SIC expert 4

consultants 1



8. Etquipment and Supplies

50113Chemistry Labs

Yangambi - support

Equipment supplies
Soils Microbiology Mulungu

Soils laboratory - Gandajika

vehicles
SUBTOTAL

Soil Interegation - Classification

Yangambi
1 jeep (4 wheel drive) 10,000
Mulungu - Gandajika
2 trucks (3T)
7 Pick-Up (4 wheel drive)
7 Vehicle (4 wheel drive)
Camping Equipment
Photo enterpretation
Drawing equipment
Cartographic eguipment
Office eduipment
SUBTOTAL

Fertilizers trials

Fertilizers
TOTAL:

>150,000

125,000
150,000
120,000
125,000

20,000

S

£25,000
$1,390.0¢

1070,000
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9. Participants

Five fellowships in soil science are recommended,
two in soil fertility - chemistry, two in soil

interpretation - classification, and one in microbiology.



Combined Personnel, Equipment and Su,u.

PUFYIIED LIy
1. Soil Survey and Interpretation;
a. Personnel
2 AID consultants (each) -6 months 12 mo.

1 AID technician (Correlation) 4 years 48 mo.
2 Students in training 4 years
(2 years each)
2 Zairois crew chiefs 6 years
(3 years each)
6 Zairois survey technicians - 18 years
(3 years each)

7 Drivers (3 years each) 3 years

b Eouipment and Supplies and Support

Yangambi laboratory support - § 100,000
-1 Jeep - § 10,000
Microbiological - $ 120,000

Lab. support
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Mulungu - Gandajika

22 1/2 trucks (1 each - § 40,000
lTocation) .
-7 4-wheel drive pickups -$.70,000
Camping equipment - $‘15,000
Photo interpretation - 5.40,000
Drawing equipment -.S‘ 5,000
Cartographic quipment. - $10,000
Office equipment - $10,000
Soils Laboratories;
a.- Personnel
-2 AID technicians each - 5 years
- Lab supervision
1 AID consultant - 3 months
© Students in training -10 years
(2 years each)
8 Laboratory technicians - 40 years
(each 5 years)
b. Equipment, supplies and support
Structure - Gandajika S 118,000
Structure - Alteration $ 50,000

Mulungu
Laboratory equipment (2 sets$ 200,000
Chem.reagents and supplies $ 150,000
Greenhouse supplies \) 5,000
1 3/4 truck pickup $ 10,000
Office €quipment S 10,000

120 mo.

3 mo.
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Greir Lequ~e Testing ;

a. Péréonne]
-2 AID technicians : each 5 years 120 mo.
f:AID Consultant 2 trips, 1;5 mo.'éach trip 3 mo.
§ students in training' 8 years
1>(22years each)
‘8 Zairois technicians 40 years

‘5 years each)

b. Equipment, Supplies and Support

2 3/4 Ton Truck 4 Wheel Drive S 20,000
fickups

2 65 HP Tractors $ 40,300
3 Plows (1 disc type) $ 9,000
1 Tenderers disc harrow S 5,000
1 Special planter S 6,000
2 Heavy duty mowers S 4,300
2 4-wheel trailers S 3,400

1 Wood working machine $ 1,200
1 Tool set $ 1,100
Shop equipment, Hoist, $ 10,100

Arc Weld,etc.
Fertilizers. Seeds etc. $ 22,000
¢

10,000



4.

5.

Extension (Outreach) “perations:

a.

Personnel

2 ATD technicians (each 5 vears

1 AID consultant (2 trips, 2 mo.

each)

1.0 mo,

4 mo.

6 Students in training (2 years each 12 years

6 Zairois technicians (5 years each) 30 years

2 Drivers (5 years each) 10 years

Equipment, Supplies and Support
Teaching supplies

Fertilizers (5 years)

Seeds

2 4-wheel driver 3/4 T pickup

1 2 1/2 Ton Truck

Office Equipment

Weather station and Data:

a.

Personnel

1 consultant 2 trips, 2 mo. each

8,000
80,000

S

$

$ 20,000
$ 20,000
$

20,000
510,000

4 mo.

3 students in training (2 years each) 6 years

4 Zaoirois technicians (5 years each) 20 years

Equipment, Supplies and Support
New-and replacement equipment
Prbtective fence

Filing cabinets (locking)
Summary and printing of data

0ff“:e Equipment

$ 32,000
$ 6,800
$ 1,000
$ 20,200
$ 6,000
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l. Fuel, 0il and Grease - Road Vehicles

Total/Year
Units Mi/Yr ea. Mi/Gal Miles Gasoline Oi1ls Lubricant:
13-3/4T. Pickups 10,000 8 130,000 lG,ZSOga;.*OO gal. 50 1]
| Total 5 Years: 81,250 500 250
3-2 1/2T. Trucks 5,000 5 15,000 3,000 10 10
Total 5 Years: 15,000 50 50
Total for Road Vehicles 96 ,250gal.550gal. 300 1!
2. Fuel, 0il and Grease - Field and Stationary Equipment
Total/Year
Hr/Yr Total Diesel
Unit Each Gal/Hr Hours Fuel Oils Lubricants
2 Tractors 1,360 4 2,720 10,880 gal. 54 gal. 50 1lbs.
Total 5 Years: 54,400 270 250
Generator 5,110 8 5,110 40,880 128 50
Total 5 Years: 204,400 640 250
otal for Field & Stationary Equipment: 258,800gal. 910gal. 500 lbs.
3. Total Costs of Fuel and Lubricants
Gasoline, av. $2.00/gal: 96,250 gal. x $2.00 = $192,500
Diesel Fuel, av. $1.60/gal: 258,800 gal. x $1.60 = $414,080
Lub, 0il, av. $5.00/gal: 1,460 gal. x $5.00 = 7,300
Lub.Grease, av. $l.00/ib.: 750 1lbs. x $1.00 = 750

$614,630
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Profil n° 13

Coordonnées géographiques : 6° 15’ S, 230 30" E.

Climat : (Aw)s; température annuelle moyenne : 24 oC,
total annuel des pluies : 1550 mm,
3 mois de saison séche,

Région : Kasai, Bakwanga,

Végétation : jachére en zone des savanes guinéennes,

Matériau originel : recouvrements du type Salonga.

T, apagfaphx'e : pente faible d’une vaste dépression, altitude + 700 m,

Drainage : bon, nappe phréatique moyennement profonde.

Claceifirntion : série SE-Z13; Hygro-xéroarénoferral, jaune, sur sables
Salonga,

Description : P. GiLsoN [1958].

CAr

Aj2

As

AC

G

Cz

0-14 cm

14-28 cm

28-58 cm

58-84 cm

84-114 cm

114-157 cm

Description morphologique.

sableux (sandy loam); nombreux agrégats humi-
féres mais ensemble boulant; nombreuses racines
et radicelles; (10 YR 4/1).

sableux (sand); sec; un peu de sable délavé; nom-
breuses radicelles; (10 YR 4/1).

sableux (sand); un peu sec; larges infiltrations
humiféres; un peu de sable délavé ; nombreuses
radicelles; (10 YR 4/2).

sableux (sand); un peu sec; quelques taches humi-
féres; radicelles; (10 YR 5/3-4/3).

sableux (loamy sand); moins sec; rares taches
humiféres; quelques radicelles; (10 YR-7,5 YR
5/4).

sableux (loamy sand); un peu frais ; meuble; quel-
ques agrégats; (7,5 YR-10 YR 5/6).

i



Caractérisation analytique.

Granulométrie en pourcent,
Profondeur | Refus fractions en microns

Horizen 2 : 50- | 100~ | 250- | 500- | 1000-

cm mm B - s - -

(em) 0-2 2:20120-50 {05 { 230 | 500 | 1000 2000
Al 0-14 — 15,7 2,8 12,31 48,01 19,0] 2,2 a
A2 14-28 — | 85 1,4 1401572173 1,61 o
As 28-58 — 8,3 1,5 13,2158,7(17,0] 1,3 0
AC 58-84 — 8,6 1,6 16,0154,5| 17,5 2,0 0
C 84-114 —_ 10,2 2,1 17,01 53,0 15,7 2, 0
C2 114-157 - 11,1 2,1 16,01 49,5] 18,6 2,7 0

Matieres Complexe absorbant

organiques (m.-éq./100 g)
Horizon pH Test HCI N/20 Fe,0,

C N Val, (%)

o) | (W Ca | k| TCa
Al 0,97 0,097 5,8 1,4 0,20 3,9 0,7
Ay2 ' 0,42 0,033 5,7 0,8 0,06 2,2 0,5
Aa 0,26 0,021 55 0,5 0,04 1,9 0,4
AC 0,16 0,017 5,6 0,6 0,04 1,3 0,5
Ci 0,13 0,014 54 0,5 0,04 1,4 0,5
Ca — — 5,3 0,6 0,04 1,2 0,6

!




Profil n° 43

Coordonnides géographigques : 6° 5' S, 230 10’ E.

Climat :‘( Aw)s; température annuelle moyenne : 24 °oC.
total annuel des pluies : 1575 mm.
3 mois de saison séche.

Région : Kasai, Bakwanga.
Végétation : savane.

Matériau originel : sable argileux, produit d’altération récente de grés
Karroo.

Topographie : paysage accidenté, pente 15 %, altitude + 650 m.
Drainage : bon,
[ )

Classification : série KE-U12; Sol tropical récent, sur grés mésozoique.

Description : P. GiLsoN [1958].

Description morphologique.

A 0-23 cm sablo-argileux (sandy clay loam); brun foncé
(7,5 YR 4,3); structure polyédrique subanguleuse
moyenne bien développée avec éléments grume-
leux autour des racines; friable; racines nom-
breuses; transition graduelle.

As 23-38 cm sablo-argileux (sandy clay loam); ocre-rouge
(5 YR 4/8); structure polyédrique moyenne bien
développée; racines nombreuses; friable; transi-
tion graduelle,

C: 38-56 cm id. avec débris altérés de roche gréseuse.

C: 56-101 cm  horizon composé principalement de grés tendre
plus ou moins altéré.

GCs 101-173 cm  grés altéré contenant des passes d’argilite micacé.
C 173-256 cm  roche pourrie.

111



Caractérisation analytique.

Granulométrie en pourcent,
Profondeur | Refus fractions en microns

Horizon a

(cm) 2mm 0-2 | 2-20] 20-| 50- { 100- 250-| 590- | 1000-

50 | 100 | 250 | 500 | 1000] 2000

Al 0-23 0 224) 2,51 6,8 | 46,3 20,2 08107 0,3
A3 23-38 0 26,1] 3,2 | 55 |46,7] 16,5 07| 1,0{ 0,3
Ci 38-56 18,3 21,3 3,6 | 7,5 | 41,7 18,21 2,0 ] 3,3 ] 20
C2 56-101 86,4 |17,2| 4,8 | 6,7 | 34,6 27,01 3,0 | 40| 2,7
Cs 101-173 728 21,11 7,2 ] 9,6 | 44,2 16,0( 0,7 | 1,0 | 0,2
Cs 173-256 91,3 |20,9( 50 | 6,7 | 42,5 23,5/ 0,6 | 0,6 | 0,2

Matiéres Complexe absorbant

organiques {m.~¢q./100 g)
Horizon pH Test HCIN,20 F?‘?a

c N : Val. | sur argile

70 0 Ca K a
Al 0,83 0,086 5,1 1,0 0,22 9,2 4,9
A3 0,56 0,081 5,1 0,9 0,20 10,4 5,4
Ci 0,33 0,044 5,1 2,0 0,18 12,1 6,5
‘C2 0,18 0,023 5,4 3,4 0,17 10,6 9,3
Cs - —_ 5,2 3,9 0,16 14,8 9,5
Cs — - 5,2 2,8 0,15 12,4 8,0
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—

Coordonnées géographiques : 6° 10" S, 23° 10’ E.

Climat : (Aw)s; température annuelle moyenne : 24 °C, .
total annuel des pluies : 1575 mm.
3 mois de saison séche.

Région : Kasai, Bakwanga.

Végétation : savane.

Matériau originel : sable argileux, produit d’altération intermédiaire de

grés Karroo.

Topographxe replat morphologique dans un paysage accidenté, alti-
tude -+ 660 m.

Draiizage : bon,

Classtfication : série KE-S12; Hygro-xézoferrisol, rouge, sur roches
mésozoiques.

Description : P. GiLsoN [1958].

A 0-5 cm
As 5-32 cm
B 32-53 cm

Bg.:,l 53-112 cm

Description morphologique.

sableux (loamy sand); brun foncé (7,5 YR 4/2);
sans structure; meiuble; racines nombreuses;
transition nette.

sablo-argileux (sandy clay loam); brun-rouge
(5 YR 4/4); structure polyédrique subanguleuse
moyenneraent développée;+ meuble; racines
moyennement nombreuses; transition graduelle.

sablo-argileux (sandy clay loam); ocre-rouge
(2,5 YR 4/6); structure polyédrique moyenne
mal développée; meuble; activités radiculaires
faibles ; transition graduelle.

sablo-argileux (sandy clay loam); ocre-rouge
(2,5 YR 4/G); structure polyédrique subangulaire
grossicre bien développée avec patines argileuses
sur les agrégats, ces revétements sont discontinus
et minces; tassé; peu de racines; transition gra-
duelle,

Boge

Horizo

Al

B:
Ba,g1
B2;.2

Horiz

A1

Bi
B2,s,1
B2,s,2




“awe  sseTlsu v SHOl0-aTgleuX (sandy clay loam); ocre-rouge
(2,5 YR 4/6); structure subangulaire moyenne
bien développée avec revétements discontinus
sur + 50-60 9, de la surface des agrégats; meuble,
Caractérisation analytique.

Granulométrie en pourcent,
Profondeur | Refus fractions en microns

Horizon A

(cm) 2mm |, 2.20| 20- | 50- [ 100- | 250-] 500- | 1000-

50 | 100 | 250 | 500 | 1000] 2000

Al 0-5 — [1L,3| ,7] 68 {50,2] 27,0 22006 0,2
A3 5-32 — ]200] 26 | 7,2 |453|21,6( 20| 1,0 | 0,3
Bi 32-53 — {257 1,8 | 7,2 [425!198| 20| 0,8 0,2
Ba,t 53-112 — 1252122 65]393{236/ 20| 1,0/ 02
B2,z 112-170 — 257} 20 70(422|200 1,6 1,0 05

Matidres Complexe absorbant

organiques (m.-éq./100 g)

: .. Fe.,.O
Horiz %3
orizon c N pH Test HCI N, 20 Val. (%)
(%) (%) Ca K TCa

Al 0,58 0,067 5,8 1,1 0,25 4,2 0,6
A3 0,55 0,083 5,1 0,9 0,20 7,2 1,6
Bi 0,23 0,053 5,2 0,8 0,.6 6,1 1,4
B2,,1 0,19 0,042 5,2 1,2 0,14 6,6 1,2
B2,,2 - — - [ 741 | o013 6,8 1,4
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22, Raperts b Controcter or Portigipoting Agancy (frdiecte typs, ecatant cxd fonaat of ioperts requivod, toxluding iaagiage te e wied i evbe:
than English, lruquency or timing of reparts, and eny spaciel rmyuiremants)

The Team Leader will prepare a quarterly report summarizing the highlights of
each of the attached team member's reports. Each report will include, among
othor items, progress, problems, in-service training, participant treining,
cburrvations and goals for the ensuing period. Reports will be addressed to
Fooid and Agriculture Officer/USAID with coples to the Delegate General of
INERA; the Director General of Agriculiture, and the Contractor.

23, Buckgravwrd Infecmotion {Additionsi inferwwiian unafu! t» Lwhorizod Agem m mmlm Cantraztors or Partlcipating Agagy; it
owcerimy crass iafemncn Blogk 19.€(4) obowo. §

1. Project Paper: INERA Support 6560-0064

2. Contract Team Leader should be cleared to have access to classified
infovuatlon to the lavel of confidential

34, Rolationa :lp of Contrentur ar Posticipetivay Amorety %6 Expparating Unoatey sl 10 AID

A fototicashl; . .o fLropanaibilities —= INERA 18 composed of numizilous research staticns, each with
a staktlon chiaef, and all directed by the Delegate General. The Contzact Team will
procide techuical gervices to the IMNERA Headquarters and to Mulunga Statiom. (von’

2. Corpe iting Camiry Listnon Mictol — The Team Leader will provide lialson on Contract matters
with the Director Goneral of Agviculture, and provide coordinstion of informaticn
to he Zairisn Inatitute for Scientific Research (IRS).

€. Al Ltilsan Ofiieists - USALD/Kinehasa Director (Contract reports and mediation)
USAID Project Officer (Contract supervision and iisison)
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A, Specitic tams {Insast X" in anplicable colum of eight. IF | $uopliad By Supplied By
antry weds yualidlcaticn, inver ustevish cowf exploin buicay
in C “*Commaents") Coopareling Cooposcrtin
Ao Country AlD Couriry ?
E Office Spago ¥
(3) Qifics Equipmant X x
L3, Houaing eud Mtilisiny x
(4) Furnlture X 3
15}, Hovashold Eguisment (S1aven, Refrig., ate.) X X
x b. 4

(4) 'Trmtponaﬂm in Cowperating Covntry

A7) Interproter Sacvicos

Othar:  (8)
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B, Aldir onel I'actlitios Avctiehle Fram Othuy Zvurcas

1. See Block 19B

2. Personal vehicles will not be transported to

pogt at project expensae.
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Block 14 firat year of 8 contract with an overall estimared life of four years
(eon't) vith an estimated cost of $2.29 uillion, depending upon avallability
of funds.

Block 193A  low income uajority in Zaire. The Project will develop tha fnstltutisna
(cor"td capability of itha Naciongl Agriculiure Research Tnstliute (INERAY io:

{8} create "production packages" for food legumes through applied apd
edaptive research, using a participatory xesearch approach; (b) provida
goils analysis, fertility Investigations, consuiting and recomendation
services to those intercated in advancing agricultural productlon;
(c) provide reliabie estinaces of the production potentialp and linita-
tions of soils in Zaive; (d) sllocate INERA'8 resources 1n an cptimsl
maanar, within budgetary regeévalnts, to rapearch priorities,

flock 198 In Bukavu there le a U.S. Gonsulate affice wlth two American offfcers,
(con't; The Pesce Corps conducts some of its in-country training for its

volunteers in Bukavu. Bukavu I8 located alopg T.ake Kivu, one of
Africa's great lzkes. The lake's elevation is 1,400 metara, Mosi
of the surroundiug area 1s at an elevacion of 1,500 o 2,500 naters.
Mulunge snd Bukawy gre within & few hours driving time of gevarasi
parks including the Coriils Sanctuary . Climaticelly the area is pleagant
with some of Zaire's wnre productive solls 1n the region. Thue, maDny
fresh fruitz and vegezables are obislnabie. Bukavu may not have waany
western Imported goodas, Hovever, Bujumbura, capltal of Burundd, is
aceessible by car in half a day and has aure supplies availlable.

Contractow pergonnel will heve ducy-frae privileges. They will aluvo

be eligible for membership in he Ameriean Ewployees Reeveation end
Welfare Aszoclation {ARWA) .  Thus tnay will be ahle to ordar aroceries
and commlesury aupplise from AARWA in Kinshege {prebebly through a
Muluwagu ov Kisanganl group ovder, ete.), The fontractor wlll need to
develouy a method to Lrangpoic comniseary goods and cther 3uppiiea from
Kinghaga 10 t¢he Projact nlves.

There are nc educaiional faciitiivdies 4n ¢ha project area for Amerleaun
dependente. There 13 an Amzrican esheol fa Xinghasa, Dozt tory
Lacilities For Junilor high su high school students ean generzlly be
Iranged vivch cne of the weslonary gooups.

Each veraeca, caploves snd depwadents under this ctoncrael will have ona
txip o Kinehags per yzar plus one Res:t .nd Recuperation tzip per
24-munth tove. (Latper balny #o Athens, Greece or equivalant.)

individuals and dependenty wnu accept these assignments should be gele-
starters, strong minded end sble to cope with a vastly different culture
and environment, They should he accusiomed o being melf~guffielent
with respect to physical needs, lnvenilve with respect to social and
recreational activities and generally sntisfled with themgelves aince
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hat will be their maln resource.

3. Contract Empirovee Benafits

‘hese generally are governed by comtractor's policiss and USGSTR'S as
aecsslonally amended for U.3. diract hire employeas at sifilar posts

“a Zalre, including post differential, coet of living allowance, edu-
zation allowance and tranasportation of household effects to post as
accorded to U.S. direct hive persomnel at post. Personal vehicles will
not be transported to post under this project. Parsonal use of Projeat
vehiecles can be arranged. U.S. contraci persennel may uea the Erbassy
vonch Ler f£irat class mall and parcels under ewo pounde.

. Supplies, atc.

Of iiee space, offize equipment, housing, utilities, furniture,
hotuehold equipment {(stoves, refrigev. .ra, ate.), offieilal trana-
poriatlon wlthin Zaive shall be furnieched contractor employeas .

o Technical Se:vices

imoovder ko deveiop the capabiiitles of the INERA, as outliined above,
vhe zontyractor wiil provids 8 blend of rechilcal assistsnece, on-i:he-job
treining, formal graduaie level academle trafining and commodity pro-
ryoement

the teehndesl agsristance will coasipt of long tewm and shove term
percennel {Bee aitached Table (). Among the seven loag termm posilciona.
tha Ruval Sociolegist will be the contvect tesm ileader, usiszse obheswlse
vgoted upon with USAID, “he ahout tarm perscnnel will he achedulad 32
the: vean lesder with the concurrvence ot the AID Piroject Cffiver snd as
A esied o Table 1.

i. "vglatdesi support person for contiicl pecsonnel fg dneluded in e

cayrast team,  Fe will arvive wp advance of the team, zahe In-co 7
ca s ngemencd in support of “he ieam, coovdinate specificavions fro
niegy Ived projaet coamodlities ard place ovdarg for sama. I7s wiil

o lap by two menathe with iche zyvival of the full veam,

Yoe five pugitions of Soil Bcicavlsy, Lend Ciassifier, Lab Techaisian,
Fasoarch Agronomist, and Ruval Soedolopist will be postsd ac Maluagn.
“he othar two positions dealing with the gasessment of TNERS and :he
favvcuieueal. Research Subsecter will be posted at Vangawbi.

In :dditlon o the shore course and on-the-job trainiug conducted by

the contrsctor's technical utaff. the coatractor will selact tralnees

in cooperation with the Participant Tiraining Selectlon Comulitsa {ief,
F.¥. page 51) ané will handlc the administration, counaeliing, eteu. of the
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(con't)  participant training program in the U.S. (however the trainees research
work and related theses will be done in Zaire on subjects which will
have practical uses to Zsire). (See attached Table II.)

The firat major projeet evaluation will be completed by July 1979
(approximetely one yeer after arrival at post of the technical petasniil b,
and snnuaily thereafier. There will be two separate and distinct ool
of eveluation. One will be the technical assistance and training In the
ag:icultural research activities in legumes and soils carried out at the
Mulungu INERA Station. The other eveluation focus will be the process
of analyzing the entire subsector of agricultural research.

Terhnical aseistance cosis are estimated on the basis of person years/
monthas of technlcal assisrance, long and short term. Costs include the
following:

Long Term Short Teym
S/Peraon Year $fPergon Moath
Salary $ 30,000 $ 2,500
Per Dienm 1,860
Differential 6,000
Ov:rhead (320% of Salary) 36,000 3,000
Educanion, Int. Travel to
and from posit, R&R,
home leave, ate. —..._8,000 - 100
TOLAL/PERSON YEAR;MONTH § 80,000 $ 3,000
PERSON Y1ZARS/MONTHS 24 46
[OTAL COST $1,920,000 $ 368,600

tsrblcipant cralning costs are based on s per menth cost ip the U.S.
of $950, plus & set naglde of 207 of tofal participant program cost

oi $50,000 for a University Contractor to hendle the admindstration,
commealling, ete., of participinis, aud au additional fund of 522,000
for English language training. (5950 % 24 mo. x 11 participants -+
$56,000 + $22,000 = $322.800.3 No tvainlug sdndnistrative coasts ace
programed in thils initial PIO/T,

The Project Papar envisivned vhat a gole contractor ox ‘astltutlon in
tka U.S. would be awardad the contract for technical asgistance.
Thevefore, 1t ia proposed thai the comiractor carry out the rurcheaga
o) equipment, allowing a 5% surcharge for administration. Teble TIT
presents e summary of project commodity raquirements which the con-
sractor would adwinisver with che exception of categories 2, 5, and 9.
The USAID Misaion will order “he latter in advance of letting a com-
tvact for this PIOfT. No funds sre included in this initial PI0/T for
ccumodities, or the admiais:irarion of thelr procurement.

Local currency support equivalent to $33,000 by the GOZ is provided to
vehabilitate the laboratory facllities at Mulungu and houses for the
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Block '8 3 gouEwise tdum: ft-Yangusbl and Mulungu.
(con‘t)
E. Comtractor Selection Critaria
1. BExperience and quelificstcions of proposed personnel and backstop
office (60%).
8. Long term field persommel (40%).
b. Short term field perscnnel (15%).
c. Contractor's home office support staff (5%).
2. Underatanding by the proposer of the probiems to he addreased,
approach to be used and organization to aceonplish scope of
work (20%).
3. Overall responeiveness and price of proposal (20%).
Block 4 *he Contract Team will be headed by a Teaw Leader who will ccordinate
(con #) project activicies at the Mulungu Station with the stacion ¢hief. The

spsessment of the agriculture resesrch subsector and INERA wlll be
coordinated with the Delagate General of INERA,
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feon t) TABLE I
PERSON MONTHS OF TECENICAL ASSISTANCE
FISCAL YEAR
78 79 30 81 82 TOTAL
Lonygz ‘erm
3011s Scisntist 4 12 i2 12 8
Land Clasaifier 4 12 12 12 8
Lan Techolcian 4 12 12 12 8
Ressearch Agron. 4 12 12 12 8
Ru:el Soclel. 4 i2 12 12 8
Ag:devltural Res.
Mg¢. Planner 4 i2 8
Bu::iness Hgt.
Consultant & 12 8 . — S
Syn-Teval 28 84 76 60 40 288 =~ 24yrs.
Shuzt Tein
Logisticel Suppert 6 6
Pedoleyy 2 1 3
Pi.ne Pavhology 2 i 3 6
Plat Physiology 1 2 2 1 6
anc Veeds
Se ll Yewxality 2 1 3
B ome Lag v 2 1 3
Giope Eivengilon 3 3
Seil Rdcrebilology 1 2 3
Pe 2l Seiinology 2 1 3
¥e o Mgpw.genent 3 3
Sclis B ension 3 3
Qe Rwest Super-
g . 1 1 1 1 _h
Sia-Tuga. 8 7 10 13 8 46 = I oyra.
TaTAL 36 91 86 13 48 33 = 274 yr8.
TECHNICAL ASSYSTANCE INITIAL SCHEDULE
D: te
251C 78 Logistical Support person sixlves in Zulre
5/15.78 A, Team l.esader ar:zives
5/31.78 T.A. Team sroives

7/31.78 Logistical Support purwgon leaves
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Block 19 B TABLE II
(con't)
PERSON MONTHS OF PARTICIPANT TRAINEES
No of
parti- FISCAL YEAR
FIELD OF STUDY cipants 79 80 81 82 83
Soils Sciences (%)) 6 27 30 9
Land Clagsifi- ’
cacion (4) 6 27 33 21 9
Regearch Agron~
orist (2) 3 15 21 9
Plent Pathology (1 3 12 o
Entyuo)ogy nooo . . 3 2 9
FOTAL (11) 15 72 99 60 18

72
96
48
24
26

264

page 11 of 12
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Bioci 19 B TABLE IIL
(con't)
PROJECT COMMODITY REQUIREMENTS SUMMARY
FISCAL YRAR

CLTEGORY 78 79 80 81 TOTAL

1. Agricultural $ 30,000 $20,200 $1,000 $1,200 $ 53,000
Equipmeat

2. “rapsportation 59,100 10,000 37,000 106,100
Equipment

3. Maintenance and 9,200 600 9,800
Repeis Bquip.

4. beed & rertilizer 2,000 3,000 5,000 5,000 15,000

5. 0Offisze Fquipment 94900 9,900

6. vedology Lab 24,000 16,000 5,500 5,500. 51,000
Bqui pizent

7. ioil Su.way 26,000 24,000 14,000 14,000 78,000
Eguipuent

8. i.eguue iab end 4,000 2,000 1,000 1,000 8,000
Pield Equip.

9. ‘toueshoid 70,000 | 70,000
Fumlzuore —

Sub-Total $234,200 §75,800 $64,100 $26,300 $400,300
5% % 12,100 3,900 3,200 1,300 20,500

POTAL $246,300 $79,700 $67,300 $26,000 5421,300




