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I. PRIORITY AND RELEVANC! 

The purpose of the project is to develop within the GOZDA National 
Institute of Agricultural Research (INERA) the capability to provide 
tha necessary soil fertility analyses and research to support GOZDA 
efforts in improving the qtumtity 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 
availability 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 perr-ent of the required calories for full efficiency or 
no more than half of the protein andno acids essential for normal growth 
and development. The traditionPol, subsistence farmers who muke up 70 to 
75 percent of the population suffer the most. KWQshiorkor 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 lat~ 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 foed 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-qual! ty protein crops 
and to introduce these packages to pilot, traditional groups. !! 

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 legume "production packages" are developed 
as outputs of this project, they should be implemented as production 
activities. 

!! A "production pac~age" is a receipe for a farm entexprise which pre­
scribes the inputs and techniques required to yield the desired outputs. 
The inputs and teclmiques will include such elements as environmentally 
ad.apted varieties with favorable yield potential, fertilizer ~cifi­
cations, planting dates and cultural practices. See Annex H, page 35 
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II. PFOJECT DESCRIPTION 

A. BACKGROUND 

..... ::: CLUDJ.em: 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 inproved seed and technical support. It is estimated 
that maize yields '.lave 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 ll.agume 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 r~search, 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. Tr,e division worked on the genetic adapta­
tion and inprovement and protection of traditional food crops 
as well as ~xotic 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, ~,e Belgian Commission for Technical Cooperation 
in Africa South of th~ Sahara established the Inter-African 
Pedologic Service at Yangambi. Over the next ten years they 
made soil and vegetation surveys of all eltcept the center 
of the country. The target areas were mapped at the scale of 
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1:200,000 and the i~diate areas of the stations were 
mapped at i:25,000 or 1:50,000. These maps were published, 
and copies are reposited at the regional stations and at 
Yangambi. Each horizon of the complete profiles of the 
~jor 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~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 ~gricultural 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 properti~s, facilitias and furnishings and 
documents in place. 

INEAC had employed 4,000 Zairois as laboratory technicians, 
field technicians and laborers. 'l'hey 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 A7ronomiques (INERA) in the office 
of the PreEident 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-ten~~ . .:ci i~~ 1D'lit 
consistin3 of both cash and subsistence crups. 

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 ~ystems --- international 
centers. 

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

Level C, ddaptation 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 stibmit 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 aSRociated with the priority crops. 
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4. AID Invo.Lvemem:: 

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 nUJl'ber of years and was eventually 
as~umed by the host govemment. The seed of suitable 
varieties of mai ze, g:coundnuts, rice, fieldbeans and 
soybeans were produced for local planting. 

b. Soybean Flour Mill: lNEAC began experiments 
with soybeans at Yangambi in the 1940s. In the early 
1950s research was carried on at 5 substations including 
Gandajika. L'Ecole Technique Secondaire Superieure 
d'Agdculture (ETSA) Tshibashi, evidently got seed for 
the Gandajika station, promoted production and intro­
duced whole soy flour. In 1966, the school producet'o 
950 kg of whole soy flour. In 1970, there was 35 MT 
produc~d and in 1971, about 100 MT produced. In 1971, 
a USAID project agreement provided a counterpart loan 
of Z25,OOO 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 zairois 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 
contim1ing selections for increased yields. However, 
the problem of getting this new variety or others 
accepted and into widespread use has not yet been resolved. 
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d. Maize Project: In response to a request for 
assistance in maize production in 1972, the Mission 
arranged a contract w~th CIMMYT to develop and de~ 
onstrate a maize produ~tion package. They have 
developed their first p.~totype 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 I s Cooperati ve: . 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 legumes production 
and rice production. The Mission advised the GOZ to 
seek dssistance in rice research through membership in 
WARDA. The Mission gave low priority to meteorology, 
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con~idering that although it is no doUbt illpOrtant, 
an. inVestment of scarce resources in this activity 
would likely payoff only in the long term. This 
left standing the request for assistance in &dvancing 
food legume production, soil fertility research in 
support of food crop production, and land use poten­
tials evaluation (Aruiex C). The food legwne 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. . 

B. 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 availability of maize to PNM. Estimates 
of increased production of food legumes may be 
drawn from the systematic observation of the spread 
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 requiremer.ts and supply data 
sy~tem. 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. 
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t'I. AsSUJII)tions : 

(1) Price POlicy: In 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, mo~e inputs than have been committed 
by AID and other donors so far are required to 
achieve the sector goal. The present pl~ject 
should be followed by production output activi­
ties which address food legume crops. 

2. Purpose: 

a. Statement of Pu~se: 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), 



(3) provide reliable estimates of the pro­
duction potentials and limitations of soils 
in support of regional development planning. 

b. 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) lNERA should have functioning, adequate 
soil fertility services to support the planned 
advancement of the production of .its major 
food crope. By the end of the project, lNERA 
should be systematically: 

(a)r"'- making soil analyses and supervising 
soIl fertility response trials as part of 
the field research addressing the ~ljor 
food crops, 

(b) providing planned consulting s,,"l:vic';'!l 
to the regional Agricultural Commissio:. 
Services on soil fertility and soil man~ge­
ment for food crop production, 

(c) providing &ssistance to the field 
teams in adapting and testing symbiotic 
nitrogen-fixing innoculants, 



(d) providing assistance to all food 
crop projects in the design and evduation 
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 mftintaining soil 
fertility. 

3) lNERA, or at least the country should have 
small, multi-disciplinary, agricultural re­

:ource 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 r 

(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 fi fth year, 

(3) active, institutionalized cooperation between 
the production projects, lNERA and the Agricultural 
ComRdssion Extension Service. 
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a. Trained Pe~aonnB~: 

(1) 2 pmject directors at Mulungu and 
Gandajika by fifth project year, 

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

,( 3) one soil survey director by third pm­
ject year, 

(4) 8 soils laboratory technicians by second 
project year, 

(5) 24 soil surveyors by fourth project year. 

b. Soil Ferti~ity Service (see IV A 3): 

(1) Ope::ating laboratories at Yangambi and 
Gandajika by second pT.oject year: 

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

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

(2) Consulting services to production projects: 

(a) Mulungu area by second project year, 

(b) Gandajika area by second pmject year, 

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

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

Soil Classification Service: 

(1) Correlation of lNEAC maps with the USDA 
soil taxonomic system by third project year, 
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(2) apping of expanded project areas by 
. fourth project year, 

(3) evaluation of al temati ve project are, 
by fifth project year. 

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

(1) IDfroved varietie!,: 

(a) pre~imina~ screenings by first 
project year, 

(b) comparati ve 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 aamonstration by 
third project year, 

(c) early adoption by fourth project 
year. 

(3) Iuproved rotation lIystem by sixth project 
year. 

AssU1!J)tions :' 

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

(2) timely arrival and t;'elease of commodities, 

(3) adell uate local currencv Rtmnnr~_ 
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4~ Inputs: 

a. AID Inputs: 

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

(1) Personnel: 

7 full-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 

b. Peace COl'Ps Inputs: 

2 English instructors 
Yangambi 

Agronomists 

c. GOZDA Inputs I 

(1) Personnel: 

professionals, Al' 

professionals, A2' 

others 

Total 

421 man-months 

20 :nan-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 I ars 

360 lIIUl-yean 
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(2) Plant and Equipment (in place): 

offices and laboratoriea 

field research facilities 

communication equipment 

Total 

(3) Local Contract Construction: 

laboratory & office construc­
tion 

(4) Vehicle & Equipment Main­
tenance (10\ of cost). 

(5) Local Training Costs. 

(6) Housing and utilitier::.: 

(a) lNERA project per­
sonnel 

(b) Peace Corps volunteers 

$450,000 

$200,000 

$ 50,000 

$700,000 

$178,000 

$ 32,000 

$ 50,000 

$ 45,000 

(c) 3 resident units for $ 90,000 
AID technicians (Gandajika) 

Total $1,095,000 

Assumption: 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 t~ams of 
Zairois and American agronomists 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 benegatiated 
in sufficient depth to assure unrestricted, two-way 
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coPperation between INERA and the other GOZDA agencies, 
8pecifically, the regional Agricultural COBBdssions and 
1ili~ maize projects. 

a. . Gandajika Team: Three }--_ -:,-_ •. _"'z .. ,iv:tsors will 
'be posted at Gandajika. Ode will concentrate on re­
search leading to the development of the production 
packages, including improved 7arieties and improved 
cultural practices. The second will be concerned with 
soil fertility problems and will tra!~. and assist 
INERA staff in supporting the sUJX)unding production 
~LOjects with laboratory analysis, including labora­
tory installation and training laboratory: field 
plot correlations and fertilizer recommendations. 
The third advisor and his counterparts wi.!l 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, \tIOrking at and out of the MulWlgu 
station. The Mulungu Station and field teams will 
besuppo~ted 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 INE~ soils 
office andUNAZA in setting up a course and t~aining 
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 so!l 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-fann, crop: soil and crop: soil: fertilizer 
trialr 1_.-- lupported by the project) and with project 
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laboratory analysis, thus providing reliable 
ext'rapolations 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 
da~lopment areas. The project will make rather 
extensive use of counterpart training, training­
the-trainer, pre-service training and in-service 
training. 

c. Peace Co;ps 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 pa~~age. 

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 wo~ked 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 werecompatible with the cultural method devised by U.S.U.Bolivian Agricultural Extension Service, 
The 

reinforced by thePeace Corps, implemented the production campaign, which anountedto: 
 (1) getting group commitments to participate, (2)arranging
for fertilizer credit; (3)method demonstrations of applying
fertilizer; (4) seed distribution, and later, seed collection;(5) arranging for harvesting machinery and transportation to the
market. 

The N.C. State project assisted the Bolivian Ministry of Agri­culture in tuning up a soils laboratory at Santa Cruz, which AIDhad built in an earlier project, and the laboratory did thechemical analysis of the N.C. State soil samples. The tuningamounted to: (1) adding chemical reagents; (2) adding a fewminor pieces of equipment; (3) giving refresher training forlaboratory technicians and (4) a visit to the laboratory by theN.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 constructedgeneral 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 and1962. 
The fourth one was completed and staffed. 
An AID soils
advisor trained the staff and remained with it until the U.S. eva­cuation 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.
 

IV. BENEFICIARIES:
 

A. TARGET GROUPS: 

1. Immediate Targets: The project addresses the Bukavu areaand the Luba group in the Gandaika area. See Annex H (I and
IIB 5 ). 
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2. Why These Groups:
 

The scope of the present project is limited to: 
 (a)de­velping and introducing "production packages" for food
legumes and, (b)soil fertility services for all food
crops. 
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.

CIMMYT-aided maize program. 

So is PNM with the
 
Just outside the perimeter
of these projects is the FAO Freedom from Hunger Campaign.
However, assistance from these sources is incomplete.
In the first place maize is the only food crop they pre­sently address, hence the success of these projects
would not adequately improve the protein quality of the
diet. 
In the second place, 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.
project is The present
seen as an essential supplement to these ongoing
efforts.
 

The target group has adopted maize, introduced by the
station, which has replaced manioc as the principal food
staple. 
They have also adopted the practice of pure­stand, clean cultivation in short rotation, which was
introduced by the Belgians through the station. 
The intro­duction of the food legumes in the presert rotation would
improve the system.
 

Vhe effects of food legume 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 project
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. 
 It is apparent
that immediate attention should be made to improve the
efficiency of the present farm output.
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3. 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 laboratorl
 
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
workec, 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 leune 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

7qn 
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4. Ultimate Target Group:
PreSent project Since the scope of the
is limited to developing and intro.
ducing the "package,,, 
successor projects will be
required to get improvement beyond the initial 
tar­get areas.
 

a. Land Use Planning: 
The payoff to the farmer
is from the land use Planning activity is of a
longer range. 
Three years will be required for
training personnel. 
After that they would fit into
the national Planning apparatus.
 
5. Project Response to the Expressed Needsof theTaet
 

a.. g!22dee 
Research and Demonstrati.on. 
 Demon­stration work on the value and use of soybeans has
gone on long enough and effectively enough in the
target areas that local demand exhausts the supply.
For example, this year the Catholic Mission hospital­clinic at Gandajika bought all the soybeans that were
available at 20k/kg. 
The clinic has the soybeans
ground and blends the flour, one part to three parts
of cornmeal, and feeds the mixture to Kwashiorkar
patients who are brought in daily for the purpose.
When the soybean supply is exhausted, the clinic
resorts to fieldbeans and cowpeas which have approx­imately 70 percent of the nutritive value of soybeans.
Neither were these available in the market. 
The
Gandajika clinic, as well as th-I KanangaTqhibashi
movement and others, actively push the use of food
legumes in the treditional diet. 
The fact that soy­beans have been bid up to 20k/kg is evidence enough
that they respond to an expressed need. 
The Eukavu
group follows the same program, and they exhausted
the soybean supply this year at 28k/kg. 
b. Soil Fertility Service: 
The members of the tar­get group appear to be trying to get as much return
for their labor as they can and this service should
increase their leve;rages. 

http:Demonstrati.on
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B. CHANCES OF PROJECT SUCCESS: 

1. Evidence of Change in the Past: As 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 
legume 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 demands on the traditional 
social structure other than might be expected from in-,
creased income for the individual (see Annex H, p. 21-23). 

V. 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 car, until there is a better "package"
developed, and this rfquires 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 as
 
trained personnel are, should they be kept away from work for
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extended terms in the pursuit of advanced degrL-.
happens U.S. ,universities do not teach research methods andprocedures at the undergraduate level, thus the masters de­gree level would seem to be essential for research.probably Howeveno more than one or two Ph.D. proposals seem appro­
priate.
 

VI. FEASIBILITY ISSUES:
 

A. ECONOMIC ISSUES: 

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

1. Pursuit of a Chemical Fertilizer Program:to the food crops Any cash inputsmust be earned through theWhile it sale of cash crops.would be expected that surpluses of the food legumeswould be produced, where they are grown for subsistence only,
their crop input support would have to be supplied by the cash
crops, cotton and maize. 
Hence, the health of the crops in
terms of profitability to the farmer will likely affect theprogress of the successors to the present project.market is The maizelikely to be particularly important. 
2. Economic Objective in the Design of the "Package": Consi­dering the present and likely the future cost of fertilizer,the question of whether to design the "patkage" for optimum
yield or for least cost should be determined.
 
3. Farm Management Studies: While there aretion costs on data on produc­the CAKO seed farm which is partially mechanized,there are no existing data on the cost of productiontional farms. on tradi-It seems particularly importantreliable estimates of the cost 

to obtain
of bringing landfallow back from nativeinto the cultural cycle and of unit cost of pro­ducing the crops in the present rotation and cultural system,
as baseline data. Whether the services of an agriculturaleconomist should be included in the project should be consi­

dered. 

4. Farm Storage: There is evidence that the local pricesfor maize and groundnuts fluctuate widelypercent for maize). Whether 
(as much as 1000farm storage should be includedin the "package" should be considered. This is under studyin the maize production and marketing proiect design. 
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B. TECHNICAL ISSUES:
 

1. Appropriateness of the Technology:
 

The project does not propose any new technology which would
 
be critical to its success. Rather, it proposes variations
 
in practices which have already been introduced which will
 
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 sunmarizing 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. Thisparticular 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,
 

e. serve on the project design team. 

The project design team should consider providing
participant training in agricultural meteorology fortwo or more Zairois. The apparent reason that thedata 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 Inpact:
 

The ecological balance among the damaging insect speciesand their preditors is very near perfect, holding crop
losses to insects to two 
 to five percent. Erosion of theroadbeds are prevalent and no doubt takes place in culti­vated fields. In the short term the project should haveno impact on the environment, one way or the other. Inthe 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 pro­vide housing for the AID contract technicians who may be 
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peovided 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 5-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 
projectat 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: imDrovemmnt nf -,1i4tion in rural areas 

5. 	 Othe..... . .. 

.	 SIcAw.A £1 InJLUJ 

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) GOZDA 

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

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

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

Official means of lateral elations between INERA and other Commission 
agencies have not been established, except for the supply of breeder 
seed. Since in general the foreign aid program 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. farmerThis gives the 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 INERM 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. 

VIII. PROJECT IMPLEMENTATION: 

A. PROJECT ORGANIZATION AND MANAGEINT: 

1. Oranizationt The project should be implemented as an INERK 
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 miversity would have the breadth dfexprtise required. The cotract should be negotiatedas a departmental actlvi ty that is,AID would want the
contractor's agronomy department as a wh6le to be con­cerned with the inplementation and success of the pro­ject, rather than Just to be asked to give up their
 
personnel for five years.
 

The question of whether there should be 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, itwould be desirable that he have a background in extension
 
agronomy.
 

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

B. APPARENT CAPABILITY OF INERA TO IMPLEIET THE PROJECT: 

1. Capital Establishment: With the exception of a build­ing fon: 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 Gandajika).
 

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

The Mission should provide a direct-hire project officer to
assist in representing AID's interests in the project in Kinshasa,
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provide Mission representation and backstopping to and forthe contract team, moitoirthe project and pzovide docmmntation service. The project officer should have an academicbackground in agronomy, preferably, or general agriculture. 

The successful inplementation of the project will require thbservices of a direct-hire backstop officer in AID/Washingtonhaving 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 Agreement(PRO AG) with an annual work plan annex and provisions foramendment by an exchange of letters between the GOZ and theMission which express proposal and concurrence. 

D. PROJECT PROGRESSION: 

1. Pre-inplementation Actions:
 

a. PRP review: December, 1975 

b. Project design: Feb./March, 1976 

c. PP review: 
 May, 1976
 

d. Project Agreement: October, 1976 

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 outsidean consultant. 

4. Project Phase-out and Succession: At the conclusion ofthe third evaluation (fourth project year) a decision should 



be made as to the nature of follow-on activities, and ifappropriate sdmitted in the form of a PDh. Then thepresent project should be closed out ca schedule. 

E. PFAMCT DESIGN: 

1. PP Design Team:
 

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

- project design officer 

- extension agronomist specialized in grain legumms
 

- soil scientist 
(soil fertility)
 

- soil scientist (classification)
 

- soil microbiologist
 

- agricultural engineer (farm machinery)
 

- local expediter
 

- interpreters
 

2.. 
Special Considerations in Planning:
 

a.' Eqipment: 
A key factor in the progress of the pro­ject 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 comeodities, household furnishings
and household effects. 
The Mission should submit comldete
PIO/Cs as soon as its PRO AG is signed.
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c. Language ReOquirouwnt and Instruction Facilitie,: 

(1) Frenchs It is essential that both the contract
technicians and their spouses achieve the FSI S-2level in French language proficiency to survive at
the posts. Only technicians with promising language

aptitude should be recruited, and both they and their
 spouses should receive language training at the State
Department Foreign Service Institute 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 Comodity Lists and Costs: 
The com­modity lists 
(Annex N)7were prepared without the aid of
catalogues and without the benefit of internal consulta­
tion. 
Therefor,) they shou?-'d be considered at illustrative.
The design team is requested to review the commodity re­quirements 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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IX. FINANCIAL PLAN 

A. AID Dollar Costs
 

ITEM 

Personnel 

Total FY 77 

$1000 MM $1000 MM 

FY 78 

$1000 MM 

FY 79 

$1000 MM 

FY 80 

$1000 HM 

FY 1 

$1000 

GANDAJIKA 

Lab Advisor COP 

Grain Leg.Advisor 

Extension Advisor 

479 

479 

479 

60 

60 

60 

62 

62 

62 

g 

9 

9 

88 

88 

88 

12 

12 

12 

94 

94 

94 

12 

12 

12 

100 

100 

100 

12 

12 

12 

135­

135 

135 

MULUNGU 

Soil Class.Advisor 

Lab. Advisor 

Grain Leg.Advisor 

Extension Advisor 

Consultants 

413 

413 

513 

513 

48 

48 

60 

60 

72 

72 

72 

72 

9 

9 

9 

9 

95 

95 

95 

95 

12 

12 

12 

12 

102 

102 

102 

102 

12 

12 

12 

12 

109 

109 

109 

109 

12 

12 

12 

12 

35 

35 

135 

i35 

Soil Classiilcatton 43 6 21 3 22 3 

Soils Laboratory 211 3 21 3 

Grain Legumes 

Ext.Aaronomy 

21 

28 

3 

4 

10 

14 

1-5 

2 

11 

14 

Climatology 28 4 14 2 14 2 

Contractor SuDervisor 47 5 8 1 9 1 10 10 1 10 
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ITEM 

Total Personnel 

PARTICIPANTS MS 

Total 

$1000 MM 

3477 4I 

FY 77 

$1000 MM 

562 75.5 

FY 78 

$1000 MM 

689 90 

FY 79 

$1000 MM 

725 88.5 

FY 80 

$1000 MY 

746 85 

FY 81 

$1000 N" 

I 82 

Soil Survey 

Soil Chem. 

Grain Legumes 

Ext.Agronomy 

Climatology 

48 48 

120 120 

96 96 

144 144 

72 72 

24 

48 

36 

48 

24 

24 

48 

36 

48 

24 

24 

60 

48 

72 

36 

24 

60 

48 

72 

36 

12 

12 

24 

12 

1, 

l; 

2 

12 

Total P,,rticipants 480 480 180 180 240 240 60 60 

COMMODITIES 

Soils Laboratories 
Supplies 

Climatology 

Farm Equipment and 

Maintenance 

Fert. and Seeds 

Fuel and Lubricants 

Vehicles & Maintenace 

575 
250 

60 

186 

122 

615 

285 

575 
60 

40 

134 

12 

123 

209 

25 

20 

13 

20 

123 

19 

85 

13 

30 

123 

19 

55 

13 

30 

123 

19 

25 

13 

30 

123 

19 
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T,Total FY 77 FY 78 FX 79 FY An- FY 81 

Tractor &Maintenance 

Ext.Teaching Supplies 

Office Equipment 

$1000 

60 

8 

46 

$1000 

44 

8 

46 

$1000 

4 

$1000 

4 

$1000 

4 

$1000 

4 

rotal Commodities 

Total 

2207 

6164 

1251 

1993 

224 

1158 ; 

77 

1059 

244 

990 

. . 

78 

-



B. FINANCIAL 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 NY 

A ­ 1 2640 110 440 22 484 22 528 22 572 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 25 6 27 6 

Tractor Driver 34 10 6 2 6 2 7 2 7 2 8 2 

Chauffeurs 168 55 29 11 31 11 33 1 1 36 11 39 11 

Mechanics 59 15 10 3 11 3 11 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 

NULUNGU 50 50 

Construction Total 168 168 

.,TOTAL 4705 931 126 833 126 905 126 980 126 1056 126 

1 Assumptions: 8% annual salary tncrease (rounded)
 
2: MY - Nan Years
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2. COU. ISI/GIOCAL LIsraTY/GANTLE 3. ,m 
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Zaire 

4. FoOJECT NUMJ3R 5. UREAU 6. PROPOSED 1WXT Dowwi4T . 
6 6 4A- &T as CO O ( 0 o OOL N O . w ,;

660-0064 'A 1 
 .RX [1 P . DATE 11 1 ,7151 
TAo PROJECT TITLE - SHORT (STAY WITHIN OBA.CKETS) 5. ESTIATEU FY O" AUTIGRIZATIo/ 

SSp OBLIGATION
[C TNERA Support -- A. INITIAL FYLUJ a. rnALlr 18.]i] 


70. PROJECT TITLE - LOWG (STAY WITHIN DRACKETS) 9. ESTIMATED COMT (Lor or PnOJeCT)
 

($000 on EQuIVALKT.*$1 -. 50) 

flAgriculture Research/Soil 
Sciein-'e A. AID APPROP,IATCO 1,jtijjand Food Legumes in support of 0. OTHER U.S.
Lflational Ag.Research Inst.-INER_ C.HOST GOVfnNMCNT 1.0.1i 

D. OTHER DONOfR($)
 

10. ESTIMA'TED .COSTS/AID APPROPRIATED FUNOS (,00O) TOTAL__A AP RO: '3 .. . I. U.s o
rR~ -ny OTHER (*,0o )
A. APPflO- '1.R)AY C.PRWAPRIATION' FIRST YEAALRERSPOGAP IRM- .C _ 1A IRT 
 ALL Y ARS A.PROGRAH c. FIRST c. ALL
 

C. COE D . GRANT E. LOAN r, CRNT T.ANPE
 
-N I 119 084 645 T990
 

TOTAl 645 1,990 - TAL12o PROJECT GOAL (STAY WITHIN ORACKETS) 

FMake Zaire self sufficient in nroductlon nf mainr anpirialtural -

Lcrops by 1985. 

13. PROJECT PURPOSE(S) (STAY WITHIN BRACKETS)
 

FAssist the Government of Zaire in mounting an effective program-1

of field-oriented research in soil 
science and food legumes.
 

_j
 
*,@FLANNING IULSOUIRCC RNLQUIRL ENTS (1Arr/wNo) 

-One soils scientist-short term-University source ($8,000)
 
One agronomist-short term-INTSOY or 
IITA ($8,000)
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INERA SUPPORT
 

I. Summary of Problem and Proposed Response
 

1. Purpose OT tne Project
 

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.
 

Respoi-sibility for agricultural research in Zaire is vested
 
in the Institut National Pour l'Etude et la Recherche
 
Agronomiques (INERA). Until March 1975 this agency, for
 
all practical purposes, was a belgian research .organization
 
(for additional details, see paragraph 4). The Belgiani
 
Government phased out its aid program for two reasons:
 
First, because the Government of Zaire "Zairianized" the
 
Insti'tut and was revising its relationships with Belgium
 
on the basis of a more matu're partnership, and secondly
 
becausa 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 experience of the international research
 
centers and donor agencies. To this end, it has already
 
requested assistance from Rockefeller and the USAID as well
 
as from other sources. On the assumption that the Rocke­
feller Foundation will be able to respond at the overall
 
policy/management/ducational level, the USAID is limiting
 
its response to very specific action programs which would
 
have the most inimediate impact on increased food production
 
during the 70's.
 

Thus, this project is directly l.inked to, and a necessary
 
precondition for achievement of, the first priority pro­
ram goal set by the 1975 Development Assistance Program

DAP) for Zai're--"Increase through direct or indirect
 

means food production destined for the market economy."

Effective, field-orie-nted agricultural research.in Zdire
 

http:research.in
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is currently being conducted In one area only, the Na­
tional 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 agriculture. 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 informatiQnQbase in soil fertility and crop 
response becom-s mandatory. 

Increase in production of soybeans and other food legumes
 
was also 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 other legumes into the diet have been
 
made ina number of scattered localities in Zaire. However,
 
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 afte' 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 intercroppLi.g with cereals is well
 
known. As research develops higher yielding varieties and
 
cultural techniques for legumes, then introduction into
 
crop rotations will substantially increase nitrogen avail­
ability for other crops in the rotation.
 

2. Project Description
 

a. tstlmatea P'roject 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 recommendationson 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 .yeara minimum of
 
50 per cent of testing will be devoted direct
 
ly to crop production pro.iects.
 

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. 

B 

Ongoing studies of special problems of soil
 
classification, fertility, texture, drainage,
 
erosion, etc. as related to the production
 
of the priority crops listed above.
 

A field trouble-shooting c- cit capable of
 
responding to requests for specialisT--advice
 
and assistance from producers on soil'/crop
 
production problems.
 

Food Legume Research
 

An efficient, smoothly functioning national
 
coordinated food legume improvement program
 
which will contribute to rapid achievement
 
of production goals established by the GOZ
 
and which Will be staffed by Zairois scien­
tists as quickly as they can be trained.
 

Two functioning field research centers
 
(Gandajitka for soybeans and peanuts; Mulun(lM
 
for miscellaneous food legumes) equipped amd 
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staffed, and carrying out an ettectIve pro­
gram of varietal testing, braea~di.nrqtec­
tion, utilization and agronomic retearch:in
 
floo legume production.
 

An ongoing program of on-farm testing in­
cluding variety, protection, utilization,
 
ksoil fertilization and improvement, 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
 
+onrhart rhmirch 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
 

Partici'pant Training
 
- Two Ph.D. level
 
- Four M.S. level
 
- Short course training-In-country
 

Food Legume Research
 

Commodi ties 
- Lab equipment and supplies (2 sites) 
- Lab workshop and workshop rehabili­

tation (2 sites) 
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- Vehicles 
- 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
 

science and food legume research) will be
 

five years..
 

as pre­
hat the reorganization and reform of INERA programs 


ented in the 1975 document "Reorientation de la R~cherche
 

t Restructuration" is effectively supported 
and implemented
 

y the GOZ.
 

be as­
hat high calibre qualified Zairois personnel will 


be made available for indi­igned to the project and will 

ated participant training.
 

as IITA and
research organizations (such
'hat international 

NTSOY) and other donors will collaborate actively in the
 

irogram.
 

,'hat GOZ will fulfill its budget obligations to the project 

on a timely basis. 
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. .. . . A.z- A,, 4 i-mo1 4 a I R p q Pa r c:hA n 

In the pre-independence period Belgium had built 
up in the
 

country one of the leading institutions of tropical agri­
in the world, capable of undertakingcultural research 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
 

station in Yangambe and approximately 60 sub-stationscentral 
The major areas of re­scattered throughout the country. 
 important


search were in the improvement of varieties of all 


crops; the testing of rotations and methods of cultivation;
 

the study of soils, fertilization, climatic conditions, 
of
 

forests, insects and diseases, animal husbandry and fish
 

culture; as well as the necessary basic studies in biology,
 

genetj6oand 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
 

Only nine of the 17 major sub-stations 1i~d been
Zairois. 


by 1974, and most staff effort was directed toward
reopened 
maintenance of plantations. and infrastructure 

rather 'than
 

A major blow to the reestablishment of INERA fell
 
research. 


when Belgian Government withdrew its sup­
in March 1975 the 
port from INERA. As a consequence most foreign technicians
 

have again withdrawn from-the staff. 

in the current aq research scene 
One of the few bright spots 

within the INERP complex) is the effort
(but not included 

Maize Program (PNh) supported by CIMIMYT.of the National 
Only three years old, this program has already succeeded
 

in developing and diffusing adapted composite varieties,
 
a cadre of extremely
new cultural techniques and training 


competent, young Zairois research agronomists. 
Their cur­

rent staff is made up of 20 Zairois and four expatriate re­
be used


searchers. The highly successful PNM program will 

for its own activities.
by INERA as a model 


5. Realistic Alternatives
 

Several alternatives to the recommended projects exist, al­

though they appear neither realistic nor promising.
 

USAID could reject
No pLr(ramming in the ag research area ­
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the request to

cation 

program in ag research, using the Justifi­that we wish to concentrate

production field, our resources in the
as we
pointed out,' however, are doing 'in mlaize. It should bethatmaize production with some 

the only reason we can move intoconfidence is the existing re­search base provided by PNM/CIMMYT (originally
sored program). an AID spon-
The soil science project will provide addi­tional applied research in support of maize production, and
other crop production projects
research as well.is essential The food legumeto our projectedduction effort. future soybeanit is unrealistic pro­
has resources at to assume that thethis time to support GOZother donors have these programs.shown interest, Noor to our knowledgebeen approached, to support these two programs. 

have 

Select ag research proqrams in other fields
request for assistance, - In making theiithe GOZ asked for support also in tilhfields of cotton, rice and climatology.
participation in these areas: 
We have declined


conform cotton, because it does
to current AID programming notof the criteria;predominance of the Chinese Mission in 
rice, bec'a'use
 

and climatology, because it-appears this fi.eld;

to be of a lower order
Df priority. 

i. 
 The major beneficiaries of this
'mall traditional program will 
be the
farmer growing usually less
iiectare of subsistence and commercial than one
 
,;he present time "an annual 

crops and eorning at
1,20.00 and $50.00. income of somewhere between
 
1its As with any research program, the bene­are not direct, but come 
indirectly through the pro­iision of improved inputs 
as 
a result of successful 
re­-earch efforts. 
7. The benefits of the project willin come about only if,fact, there is a very widespread effect of research
results out from the research stationwill use tothe results. the farmers whoItt.mpt is being made to 

is for this reason that an at­design theil project verythe direction of applied research with a strong exten­
stronllly 

Slon component. 



PID Page 9 of 10
 

II. Financial Requirements
 

U.S. GOZ
Project Cost (figures in $000) 


tiOl Science
 
324 96.5
Commodities 

447 139
Technical Assistance 


Participant Training 200 225
 

Sub Total 971 460.5
 

Food Legumes
 
266.5 137.5
Commodities 

483 160
Technical Assistance 

270 290
Participant Training 


Sub Total 1,019.5 587.5
 

1,990.5 1,048
Project Total Cost 


Type of Financing
 

financed by
It is recommended that the entire project be 


grant funding because of the -vnrimnt.l nature of the Dro­

grams and tihe heavy starting
 

Il. Project Development
 

1. Design Completion
 

date is that done by
The major study that has been done to 

IMERA itself, published under the title "Reorientation de la
 

While this document does not
Recherche et Restructuration". 

go into great detail on the specific areas of research to be
 

science and food­undertaken by this project; i.e., soil 

legumes, it is, nevertheless, a very important study slicc
 

it presents a recent pragmatic re-thinking of the problem
 
of re-activating agricultural research in Zaire.
 

Additionally, each phase of the project will require a
the
feasibili-ty study to analyze in a more precise manner 


requirements of the project. It is estimated that these
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stuaies Wli1 
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
Illinois and that in addition to working out the specific
details of project feasibility, he consider the most effi­cient 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 
con­ducted by.a competent staff member of one of the Universi­ties involved in soil 
science research and that he, in 
like
manner, consider the ongoing participation,of one of these
institutions in the full 
project.
 
These studies should be scheduled for September 1975.
 

Documentation Schedule
 

Submit PRP 
 November 1975
Submit PP 
 May 1976
 

3. AID Resources to PreDare Documentation
 
If Mission understatfing continues 
at present level, 
re­quest six weeks TDY experienced programmer for completion
of PRP and PP 
in addition to technical assistance requested
in Part Il.
 

IV. Policy Issues
 

None
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DZVEL3?XPENT ASSISTANTCE PLAN (DA?) 
FOR ZAIRE
 

(January, 1975)

AGRICULTURE
 

1. 
rhe Role and Performance of Agriculture in Zaire's Economy
 
Agriculture provides 
a livelihood for about 70 percent of Zaire';
total population but its contribution to GDP is relatively low.
in 1972 the value of agricultural production accounted for 16
percent of the monetized Gross Domestic Product and 14 percent
of total exports. Of agriculture's output more than one-half' is
in the subsistence sector. 
 Although there are variations from
year to year, agricultural exports, primarily coffee, palm oil
•.nd palm Kernal oil, account usually for little more than 17
percen. of total 
export earnings and are mostly grown on plant­ations. 
 Food for domestic consumption is grown on relatively
small holdings either for cash or for subsistence.
 
The performance of the agricultural 
sector in 1968-72 has been
rather modest. 
 Value added at constant prices rose at an average
annual rate of less than 2.5 percent.
growth 4uring the same 

In view of the population
period, per capita agricultural output of
food an4 non-food crops has declined substantially. 
Palm oil
and palfi Kernal oil production declined in 1973 because low
domesti, prices for palm oil 
did not provide sufficient incen­
tive to harvest the palm fruit. 
 Plantations have not been
renewed&, and old treed have been neglected.
 
Coffee produ,-;Lion declined from 83,000 to 79,000 tons because
c-F 
 lack of moisture in the producing areas. Cotton was
only export crop to the
show a substantial production increase.
Cassava., the main food crop, recovered from the blight that
reduced production in 1971 
and 1972. Rice production increased
by abou,' 30 percent, perhaps a result of six years of develop­ocnt b, icr experts from Taiwan. 
 (In 1973. the rice develop.
ment pr,).ram wvas taken

of ,hin.,.) over by a team from the People's Republic
Corn production has 
not been sufficient to meet
domesti. requirements. Composite corn 
varieties are being
introdJ:ed in Shaba, through the National 
Maize Program, and
the 3eijian Governmcnt is financing a project that will 
event­ually hive 13,000 hectares in intensive"corn cultivation.
Alzhougi Zaire has about 386,000 square miles of grainland
and about 
one million cattle, meat production does not fill
domesti; demand.
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.. i; .. '; Tto. 6-000 tons ,n ,96/7u (July/June) tc 
95,0W, toi:;in I-72/73, and requirements will probably total 
iO0,OCO tolis in Ii73/74.
 

The more imiportant 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
 
available 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 HT by 1980.
 

Despite these present quantitative and qualitative deficiencies
 
in fo6d production below the level of current internal require­
mentsi it must be emphasized that Zaire possesses the long-term
 
food roduction potential to satisfy not only its own needs
 
but t be, in fact, an important African exporter of food
 
stuff .
 

2. STRUCTUJR OF THE AGRICULTURE SECTOR
 

a. T"iddit.,nal Agriculture 

Thadiion; farming is based on growing the staple food crops ­

cassaa, n- ze, rice, plantain and groundnuts - in established 
rotation s,?stems. There is a variety of cultivation mothods 
and a Aitueos among groups and tribes, and the main crops also 
vary ,inong regions of the country. The farm family's own 
labor constitutes the main input in pgasant agriculture, and 

OEsT AVALAE COPY
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Euro. -an s:ien'.is:;, a lar.; ;frican staff, had a central station,

bicJdrJ ma CO ix :_-r-iental cvters scatterea throughout the
coujiry.' The rmajcr areas of research were in the improvement add

s~iccti.n of seed.: for all important crops, the testing of
 
rotations ano methods of cultivation, the study of soils and
 
climatic contlitions, of forests, parasites 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 cropsand new cultivation methods over large

areas of 2aire. host notable was the rapid spread of cotton
 
cultivation to 
some 700,000 farms in the traditional sector.
 

The 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. In 1972, the staff had been built
 
up to 24 senior-level professional research workers, eight of

whom iere Zairians. 
 In 1973, twelve Zairian research scientists
 
and twelve research technicians had been added, and the number

of expatriates had risen to 48. 
 However, progress in staffing

the various research centers which together constitute INERA
 
had .proceedad rather slowly. 
 Only nine of the seventeen INERA
 
sub-stations had been reactivated early in 1974.
 

As the resU:t of AID initiatives, an agreement was signed in
 
1971 betwoeo the International Corn and Wheat Improvement

(CIu'i;1YT), 
 .Iexico City and the GOZ to establish a national corn
 
resei,'ch an-i marketing program. This program has made solid
 
procj,,ss in the development of ,newhigh-yielding corn varieties,
their'.extension in, the -national 
corn production program, and

in th. trairning of young Zairois agents in research and exten­
sion -;.chniques.
 

The Ci'\'YT 
program, now called the National Maize Production
 
Progrim, 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 patterned.
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G.1"."-,: :tSTFRATEGY FOR'AGRICULTURAL DEVELOPMEr i 
in considering means 

of agriculture such as 

(programs) to realize the contr~ibutions
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 reaities to be, recognizing
the existing and pervasive constraints which are most readily
r:rmoved. 
 Such a program'would be rather concentrated in specific
geographical regions and 
limited in scope, (not in terms of
thie 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 term,
UIforts can 
be made 
to steadily reduce the constraints which
,tire 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 tern.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 identi­fied: 

t1:e 

Ione dealing with development of plantation agriculture;
other with the'nmore complicated sector of traditional
culturo. agri-
Thcre are, however, two 
common elements to both
strat.g.ies ­ the need to 
improve the transport network and
bulildin
n of i:;e institutional structure.

in tradition:l AID is already involved
agriculture, and to be specific, is concentrating
on 
food prod,ction and is planning integrated rural
pro!rttm development
T; is is the 

in th. v1l, i nt of 

correct strategy, and direct Involvement4 plantation agriculture should fall in a
secon, ,iori::y cate1ory.
 

Raisin~g presctnt crop yields will 
be the most practical approach
to 
adopt in iJost agricultural development projects.
factors in raising yields will The key
consist of iiproving the quality
of ir-pu s, a:--.! this will 
call for an integrated program, includ­ing struingtheoing existing research, extension and marketing
institu;ion.,, 
transport improvement, health, provision of new
product'on inputs, etc.
 

It is, of cours.2, anticipated that some 
research In food
product on 
can be achieved 
in those areas where the maximum
lan!d ra-.io is low.
 



"eSOJ ce. in 
. . .cr-azei.; food production, is to concentrate.. , k Y Py.rea projects.. Project sites shouldhavle ccrt;in ciaractcristics. 
 They should be production areas
which are Potentially important as 
a source of supply to
consumers; 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,
general rule, as a
not be over-complicated or over-extended since
we are. starting from scvafch in a traditional agriculture.
This would rule out complicated schemes which require large
inputs of technical knowledge on 
the part of thos'e running the
project, or 
which require heavy investment, e.g., in farm
machinery. The project would rely heavily on simple chonges
rather than the "big rush."
 

To facilitate and support the food 
or central programs, it will
be necessary to make more 
efforts to 
improve marketing. Atthe farm level of the marketing channel 
this might require
efforts to open or 
ease the access of selling to traders
possibly by building rural ­roads 
or by getting collection centers
better local storage to reduce losses, 
or giving information to
peasants on prices. 
 The traders who buy from farmers would
probablyprovide better marketing services if they could get
credit t 
expand the'scale of their operations. At the national
level, 
it implies support and development of the marketing
structure and instituti-ns, both public and private.
 
In summary, USAID agricultural programming in Zaire will.
concentr4ite 
on those sets of integrated actions which will
to an improvement in fciod crop leadproduction, both quantitativelyand qualitively.
 

Specific proj,icts will
 

- ernphasiz.e food crop production, 

- ihclude tToso ancillary actions which are necessary
c(nditions to attainment of the basic objective ofinproved food production, i.e., improvement of transportard marketing infrastructure, improvement of healthccnditions as needed, 



- :laxlr.:ize opportunities to improve training of Zairoisat all. ievels 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
such as are
to minimize risk and increase chances of success,
 
- be so designed as to be replaceable, if successful,
be continued under Zairois and
 

resources following termina­
tion of USAID support.
 

Auditionally, specific projects will 
be sought out which give
promise of substantial improvement of nutrition levels, 
e.g.,
fisheries development, soybean and other pulse production.
 
Finally, the effort to -improve the agricultural development
planning, programming capability of the Department of..Agricul­tura and associated institutions, such as ONACER, will becontinued and r-xnanded.
 

:uLsta.tial additional 
sector analysis yet remains to
to corl-let.; this Agricultural be done
 
Sector Assessment. 
At least a
part of th: sector analysis yet to 
be completed can be


a-coml-ishod in the
forxC.pl course of specific studies already planned,the proposed TVA fertilizer study, and the Kansas
a . rai 11,rketing and Storage Study. 
Completion of the
ae'riculI urfl sector analysis will probably require TDY cissistancc 
oi at 1.'ast one. agricultural economist, possible anand e agronomistlivcstock specialist. 
Given the heavy traffic of TOY
sltecialists '.nticip..ted in early CY 
. 75 (in support of projectsin as Kas-';, South Kivu, 
North Shaba, Uvira fisheries,

plus Vi. f 0rtilizer and Kansas State Grain Storage and Mar­koting stud*I.s), spccial attention must be given to 
the schodul­ing of ":hc 1,\Psector analysis team assure that they areto
Ziro in
n a period when they may be adequately supported by the
AID mission.. ...... . . * . . * , .... .. o 

.................................-

- . 

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 nutritio-n 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 daily intake of 70 grams of
protein per person is being consumed. Declines in agricul­tural 
outputs in recent years due to GOZ pricing policies
and subsequent disincentives to 
increase production,
breakdown in the farm to market transportation system and
rampant inflation in food prices coupled with low income
levels have severely limited food available to the populace.
bn fact, the.gap between proteins required annually by
.the populace and those available currently is estimated 
.o be 200,000 tons. 
The substantial level of malnutrition is especially serious,
biecaus of its 
synergistic effects, both exacerbating
o'.istii' illnesses, and increasing susceptibility to
iXifecion. At newthe same time, malnutrition is com!younded
b'y thc high incidence of disease leading to malabsorption
oi nui-
 ients which.in turn significantly raises thentritional requiremen~ts of an 
already malnourished popu­l11ce. 

T",,o sub-groups of the population are especially vulnerable
to malnutrition: 
 infants and children under five, and
pregnant women. In the Kinshasa nutrition/health surveypreviously mentioned, the data shows that after weaning
appro;imately one out of every three children examined
fell below normal weights for their age. In the rural
areas malnutrition is significantly higher, as
in various areas as 60%studied, with Kwgshiorkor 
much 

and marasmusstill a serious problem in two regions of Zaire. 
 Mal­nutrition is cspecially prevalent in pregnant women
coupled with high parasitism has resulted in 
and
 

an estimated
50 percent of all pregnant women having serious anemic.
The large number of perinatal and infant deaths can
also be traced to significant maternal malnutrition......
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U. S. A. 1. D. 
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KINSHASA/G,41.E.-

L 
A l'attention do Monsieur SPENCER
 

birecteur.­

.onsiour,
 

CDJT.T : DO'.ALAINES r'I.SS!STANCE SOLLICITEE PAR L'IN .?A.. 

'.uillez trouvzr -n nnexc, les dai,i do.cines 
,
.,c rLohrchc'edo 'IN!T.' pour loscucls' une assistbnco 

,'CUS It. sollicit': lors d,,. l'-ntretien quo vous .zv-z 
..u avoc lo Direct-.ur ' nril du prtemnt l'Agri­
,t.ilturc et lo D,:l.iuO Gn-rcl I 1'IN,7,A1,: jcudi 22 ci 
1. 79. 

o
'ous en sotthoitant bonnc r c3ption, jc vous prie

: ' crcr, :'onsieur, 'assurnc, d consievrc tion trb',.iao 
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;, IBG:nA GI­
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1. But
 
tud. du 
 sol et ch.... 
 . Terresv-=urv=pour la p-' 

tion agricole du pays. 

2. ='raanisution 0t 
Activjtt
 

- I ChQf de Section
 

2 Bureaux do t
 

:.1.FPospectijn 6t Cartooraphie 

- prospection 

- cartographie et photo-interprdtation 

- sond(ges socio-economiques 

.2. ~Chimie et Fertilitd du sol 

- fertilitd physique 

- fertilit4 chimique 

- fertjiti4 biatique 

- miniralegio du so& 

- Gnalyses des plontes 

- radio-isotope 

L. ',atrim~oine : 

2,1. Perzonnel a 

3.1.1. en place
 

- 2 Ingdnieurs Pddologuos (chimie) 

1 Ing 6 niur P~dologue | 
- 1Ingenieur Technician j o
 

3.1,2. er6vu fin 1975 : 

Xp9'-ieurs P6dologu 

-A M .....AlUM# 1 Botonisto 
-1 ociolovcue
 



3,1.?. h long terme t
 

- 1 "Ogdnieur Agronomeo OD TerVIIzt. chlVmA& 
- .,U. ., , physique+ 

1 -"- -- lobo mLcrobiologie duetr' 

- 1MIAdalogist labo mindralooie 

- 1 Inge'nieur chimiate pour analyies plantesa 

- 1 Ing6nieur chimiste physiologiste pour labo 

radioisotope 

- 4 ?4dologu's prospecteurs 

- 1 (3domorphologue 

- 1 kmartographa. 

3.2. EQuipement :
 

3.-.1. en pI 

- produits chimiques . besoins couverts au °4or 

- verreriu : besoins couvorts Z molt 

- appareils I - 1 conductrimbtre Beclcman 

- 1 photo colorimiptre Beckman
 

- 1 centrifugouse Cat nO V,2A
 

- 2 fours 6 moufle
 

- e t 
- 9 balances analytiquos ':tti-O 

-1 agitateur ilectriquo pou 

analyses on s~rie 

,usoins
.. d'%ssistance
 

.4.1. Equipument divers (voir listes en annex*)
 

I.z. Experts cxp4rimentcs pour :
 

4.2.1. - relaue s4L fertilisation
 

biologie du sol
 

- radioogronomi. 

0- photo-interpr~tation 



u -axroiu dons -dvro Sp6oqU.
 

A402.e23m formation dau Zoirois & i'tranger dans to
 
cadra do l1utjilsation dub apporeila modarhem
 
sophistiqui~lst autrc~s SP~ciclisations
 

.24 
 -passa~ge 
 d'un iloctrom~can
.ci~n pour contrbli4
 
des Opparails de labo.
 



r"7. CTI(W DF -L'!ATOLOGZE.. 

'Zt~~.d~int~rfrmencj ontre I* climat Ot I*& Wars vSvWt 
dans les diffe'rentes rd~jions gdographiques du Za'lriu on :Vu 
ck d '.inir pour les raaiser, les conditions oitimaoeis to2, 
production agricole. 

2Oronisation et activit6s s
 

I Clic~f do Section
 

'I Fluroacux de :
 

2.1. -Statistiques
 

Ci imatographiie 

Q.,.ification. des donn~es
 

hydrologia
 

royonnement
 

ev,-otranspiration
 

:r .hives 

horl ogerie
 

,.ontr~li tochniLUe du r~sec 

2.2tirnoi'ne
 

,.I.. !r.isonnal 

3.1.1.enpa;
 

- 1 Inginieur Agronorn, 

3.1.2. ipr6vu fin 1975
 

- 1 Ing~nieur Agronome 

- 1 Ggographe 

-,l1 Inginiour 614actro-rncjnicion (Al) 



... 	 EST-N IA 
. • :
E.q e
. quipement : 


e.. liste des Stations du rZseau ; 

sI".Qr'3 oribrophill do &Q.&uvoltfj contrEe 

.PI3'3.:IBI (Station cuntrale) -	 0949N 24929'E 470 n 001 

...-	 0O46IN 24L4'E 375 004 ,.,. (2e Ordro) 

'.L. (2 OrdrL) '0903'N 18918'E 350 , 205S°
 

c.ord la cuvette contrale 	" nord de 

"'^!. (3w Ordro) Z.C.C. ; 2218'N 20230'E 400 rn 203 

Y.,!Tl--,n^ Crdra) P.L.C. : l-?171N 22951'E 435 m 2'01 

!tY.0 (c. C2rArc) a .- 1N 24'1217 380 m 209 

d suCc de I" cuvette contrale 

.U1.:,F I (2 Cr'dre) : 2250'S 22211'E 535 in 206 

". L'J" CT 

a 3906'N 20O32'F 450 m 204 
Tr,.re)rVf!G."! lC2" 

.T.' (1. . ,.) : 711'N I.- ,.16"'E 475 m 302 

4 4e37'N 19253'E 550 rn 304:MUTh2ONCO ( r~re) 

S"...Z"3 . ( 2.t-tion principal.,-' 3-r7'N 25e43'E 621 m 301 

..........2 .. '.r-) : 3-46,N 2 '.3:"E '740 *, 906 

TW. I . .. 

" , "H -trtir, Princ.): 2-09IN 3039PI 1678m 701 

t. 	 . Cr) a 2071N 30238'E 1677m 702 

2949'N 10-945 1E 1350n 703o!,!.,,'. (Wr Ordre) : 


. I U :
 

0"19'N 29944'E 1330m 905

Sf' Ordre) 	 ; 

:'~MI . 3e Ordre) 0916'Z 29-S10 E 	 219Yr 607 

1040M 904 
7 'T.. (36 (Irdr,:) : 	 0247'G 1917'E 

•,IILUNGU.,'.'tHE (Station princi2,1l, 3 2802471F. 	1731m 601
 
" ,.,',i o- , t pcr 3 Stations
 

;)Oi'w 1.: hl ;zurw des gradients
 
.1titudin.Iux)
 

1221oS 291.22,E 162C'A 903:,U:.,GA,,Y (3o Ordro) 

PON. ALBERT__ 



;.IYLt'1-!G Ny.%NUN*YS (3.e 0rdre)2;'1S'S .#848' Pm 
TC1-47FDINcy (2 tOrdre) :. 9191S. 28249,E 2M5m 603! 
:,oNT-BUtt.IJ:.11;A (2@ 	 Ordra) : 7.2O'S 28*43'. 23711m 6 

CiONDAJM!, (st. princ.) I 6*45'S 2JS?'E 750 M 401; 
NMI,,. (2 Ordre) 
 : 7125'S 24009'E 949 m 503
 

,_" "^.(Ier Ordre) : 5216'S 18957' !?35'm 402
 

7. 	I\SA A 
WL.U4NGLA 	(3e Ordre a 836.S 272131E 176S;M 901 

*P.N. UPt : ,\, 
"2.'NGI\ (Ier Ordre) :11244'S .27925'E 1187m 501
 

,V'TPO,.'C (3oe Ordre) 	 :11934'S 27-!?4'E " 1300m 504 
.X,,JYO (Ter Ordre) 1112 S 279 E. 506 

7-U."NG7~9 C,2051
 

.. BL:G~ 2~Ordre) '~S2251 92 57 

;'UAZ1 (Tor Ordre) : 5927'S 34.54E SO5m 106.
 

GI::Bt (Ier Ordre) 
 : 5231'S 13922'E *
48m 101
 

!.L'tF' 	 (Ior Ordre) : 5237'S 13906'E J5m 104 
I'.N!'O (Te 0-rdr.) : 5034' 12258'£ 230m 103 

S:cs~i ication en ordro est propre b 1'Institut a 

" ';""-. 'ot d'instrumehts '. lecture djrecta 

42u Or":-. , instruments bzlecture directe + 6quipement unrogitreu 

Tdum que 2. Ordre uvec on plub un geothermographo + un 
anLrnooraphe. 

lb
y'.1:.r,...,. .';tution centralo disposo en plus i'un laboratoire do
 

contrble Gt d'46talonnage.
 

4. .	 ,oins :n assistonce 

... :\ 	r~onnol a 

- I 	expwrt experimentZ en royonnement pour relancer leacctivi t6s 

- 1 	oxpert e6 hydrologie
 

- 1 	 agro-climatologiste 

4..-. 	 Equiepemnt
 

- .oderni;sation du r'seau, notomment des If.rUntiim"
 



- cppre21L1.2. at fonctionnomant du. rcyoh'nemient. 



Fr W~.2ET LEUNUS. 

. Iut:
 

trrOn'Ouv~,ic 
10 Production des loegUminouses (soljo Ot C~r440i*, 
.- !?ournisseint Ithuil,. at
ui 1'olirnnt Ou b4tail et qui
 
(sojici, hairicot) cbmplsrnentent on prottdine.lo ration 021inm.,
 

tracirc., oaIotnrd3vi's 

Arahi~..- btnirde. vrit0
ojaa 
 plus productivos,
 
plus riches on protdine, b toneur on
 
huile e'lavi, plus risistantes au)~vmdadj*
 

Haricot obtonji ,des vari~t~s plus nutri2'tive*s, plus
 
app~cius&du ,oint de vue organo!Q'pti'que,
 

plus resistoneai flux mn~nof,*,a 

Z.Or-ganisction at-actjvit~s 

-13okcta Station do basse altitude (SojcU) 
r,- point d'apk~uj . 

- :uluno-L! tcti. du thaute altitude (Haricot 
-:evuru : point d'ap;pui 

- I chef do projet 

- 41divisjorsde 

- r-.istance b~ lo :Achvresso 

- activit' photosynthotiqud at symbiotiquu 

nrccroisament geri;aploarn par introduction cStrcngbre at
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MISSION Dr IVINW XNCAJ 4W Dr LIOYh 1'rACLYUN MB LA.I.D. A L'IN GANDWJIA DU 01/11
A 

AU 	 8/11 1975.-

MISSINS POUR L'ASSISTANC AID A IA STATION 3GANDAJIRA ST XILIZU RURALo-. 

I. 	 Besoins techniques et humans. 

1. 	 Experts 6trangers travaillant avec do hocmologues Zalrols
 pour la culture den l6guinouseso
 
2. 	 Formation de 	 cadre ZaTrois : Stage., sduinares ou oonfdrenoe.formation uriversitalre# ou post-universataireS (bourses d'tu&e)
3o Encadrement at dducation du payean an milieu rural (Vulgarisatica) 

Techniques oulturales 
Education nutritionnelle 

4. Etude pddologique de I& rigion et dtabljr une carts pidologique
plus d6taill6oe. Fertilisation du sol (engrais chinques) 

II. Equipomento 
- Tracteurs agricoles plus 6quipeament couplet (charruep lse plow*

herses, etc...) 
- Semoirs 

- Ependeuses d'engrals 
- R6colteuses ..(moissonneusee-batteuses)
 
- Sdchoir
 

-Magasin de stockage semences
 
- Une usine de transformation r4coltes soja 
et 	arachidesdhuilerie,

biscultere etc.oo.)
 
- Vhloules de tran3port 
rdooltes et autres (do prifirence d~ol)- Vhlculea pour agents (do pr~fdrence tout terrain)

Un 	combifVW pour agents subalternes.
Petit ou01lage : houea, machettes, CoupS-ooupes etc.*- Herbicides et insecticides pour entretion t ddfnso doe culturesot 	ricoltes plus matdriels nicesairo8 (pulvymjsateur portd asvpompe micro;Aseur 6 & 8 a par exemple)

2. 	 Laboratoire pddologique avec dquipeuent couplet at produits ndoev­salreso Voir enBarideau ox. 
titre dbxezple la li.ute ci-joinle itablle par ErChef do projet Expdri Aentation. Un spiciallste pource 	laboratoire st formtion cadre Zaroi.e
 

3. Logement du personnel do Cadre et subalternos 8 nalsons* 
4. Cllsatologie : Voir notre jlreotion Sdndralo pour l'estinatm 

don besoinso
 

I3 DIN3TCUR I 



I.NE.R.A. 
STATION PRINCIPALE DE 

GANDAJIKA, 

MATERIEL INDISPENSABLE POUR L'INSTALLATION 
D'1N LABORATOIRE D'ANALYSES CHMIQUES A LA 

STATION DE GANDAJIKA. 

Dosage du carbone 
Produjts -sel de ?Aohr Fe (NH4)2 (804)2 - 6H20 20 Kg 

-bi chromate de potassium K2 Cr207 15 Kg 

- fluerure de sodium NaP 10 Kg 
- djphdnylamine 500 gr 
- H2 304 concentr6 10 1. 

Matdrjel i- ballons d'attaque 50 ml. fond rend (24 pibces) 
- r6frigdrants 40 cm (12 piboes) 
-rampe de chauffage 6 ou 12 postes 61ectrjcjt6 ou gaz
 
- ballons Jaug6s 250 ml. (24 p±bces)
 

- enton~ojrs 0 10 cm (24 pPboes)
 
- burettes 50 ml. gradudes & 0,1 Ou 0,05 al. (5 pjbces)
 

Dosage de l'Azote total 
Produits s- sulfate de sodium Na 2 S0 4 30 Kg 

-melange ou S6l6njum selon Wleninger 30 Kg
 
- H2 304 cone - 15 1.
 
- ph6nolphtal6ine 500 gr.
 
- soude caustIque Na OH 20 Kg 
- acide borjque H3B03 5Kg 
- acjde chlorhydrique Hcl 35 % 10 1. 
- rouge de m6thyle 500 gr. 
- bleu de m~thyl.ne 000 gre 

Matdrjel &- matras kjehdhal 300 ml (24) 
- ballons jaug6s 250 ml. (24) 
- ramps de distillation pour kJeldhal 
- Erlenmeyers ou Berlin do 250 ou 300 ml. (24) 
- burettes 50 ml. gradudes & 0,1 ou 0,05 ml. 

- pipettes jaugdes de 100 e1. 

http:m~thyl.ne
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39lements 6changeables 
Prodults t- acetate d'aonium 10 Kg 

- acide acdtlque cristalljsable 10 1. 
- monomdthyl-aminophdnol sulfate 5 Kg 
- sulfite de sodium Na2 3039 sulfite acide de sod um 

Na2HS0 3 10 Kg de ohaque ou pyrosulfite do sodium N9a2 

S2 05 10 Kg
 
- mol~bdate d'ammonium 
 5 Kg 
- acdtita do sodium anh 10 Kg 
- dlhydrogdnophosphate de potassium K H2 P04 onh 10 Kg 
- ohlorure de potassium Kol 10 Kg 

Matdriel :- ballons Jaugds de 100 mle 50 pjbces 
-pipettes Jaugdes de 59 10, 209 25,30 ml* 10 piboes 

do chaque 
- colorimbtre 
- photombtre & flamme ou butane*­

x l x 



ANNEX D
 

Supplementary Statement by Mukendi Piouji Tshingoma
 

Direclior General, Department of Agriculture
 

October 29, 1975
 

It is generally felt that the programs of INERA
 

should be oriented to solving priority problems.
 

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 to chemical
 

fertilizers, frequently by fixing or releasing
 

-

soil nutrients in unfavorable ways.
 

2. 	Experimental work carried out either at the
 

INERA stations or on the farms should be
 

associated with acceptable identification or
 

names of the soils they are conducted on,
 

which have been tested and described in acctrd­

ance with a reliable classification system.
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This would permit more efficient extrapolation
 

of results to 
new farms and areas and greatly
 
improve 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
 
fertility diagnosis. 
 The present high cost of fertil­
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 locally 
- more
 
specifically, legumes (including soybeans, crotelaria
 
and stylensanthes) for nitrogen and local 
sources of
 
soil 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.
 
Until 
now this 
important phase in the development process
 
had to be contracted to private firms 
at very high
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ANNEX 


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 example by

the existence of Kwashiorkor, are known to exist. In the course of its agri­
cultural investigations, the sector survey mission gathered some information
 
on the scope of protein deficiency in Zaire and on some of the activities
 
curreqtly underway to remedy existing deficiencies. The purpose of this
 
Annex is to 4escribe the situation and to comment briefly on the role which
 
agriculture dan play in improving dietary standards. 

Protein Deficiency: Its Types. Location and Attempted Cures 

2. There are four genpral circumstances in Zaire which give rise 
to protein deficiency. First of all, temporar deficiency often exists due
 
to an interrption of food pioduction. 
The cause might be a breakdown in
 
security in the countryside or crop failure because of bad weather. 
In these
 
circtimstanceg, protein deficiency is likely to be accompanied by other forms
 
of undernouriFhment. Secondly, there is chronic deficiency due normally to
 
a combination of limited pro':uction potential and unbalanced dietary habits.
 
In Zaire, these circumstanccn 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 deficienic due to Irck 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 Prea, or beca,,se the refugees have not fully
 
adapted to a new range of available foods in their mew environment.
 

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 assistanceof 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 attantiosp 
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but the officials concerned are well aware that similar problems exist in the 
other urbini centers. The refugee problem exists primarily in two areas: in 
Haut 	Zaire province along the border with the Sudan, and in Bandundu province
 
along the border with Angola. In the recent past, there has also been a
 
-erious problem in Bas Zaire, .again concerning refugees from Angola, but 
many 	of these refugees have no been successfully settled into villages and
 
are producing food for their c-.tn subsistence. The High Commission for Refuge 
has been active in each of the areas. Assistance has also been forthcoming
 
from 	several voluntary agencies 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 where this has taken place is the Maniewa 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 (Lul"i-6ourg, Mbuji-4nyi) 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 fool
 
stuffs. Whether this flood of people away from the countryside is "temporary'
 
or not is problematical; hence, the problem of such areas is distinct only
 
in degree and not in kind from the chronic problem areas.
 

6. Three chronic defict.ancy areas are generally recognized to exist
 
in Zaire. One is in the southern part of Bandundu (especially Kwango
 
district); anther is in the savannah areas of southern Kasai Occidental;
 
and the third is in central K'vu, in very densely populated territories such
 
as Ngweshe and Kabare. In c-ixtral Kivu, it was estimated that, in the mid­
1960's 1/, between ;,n eighth nid one-fifth of all children suffered from
 
Kwashiorkor, though insecurity during these years was part of the cause.
 
Even 	before tae troubles, ho'ever, Dr. Moeyer reported that there were parts
 
of the savonnah regions in K-.7n-go-Kwilu (Bandundu), south Kivu, and Kasai
 
"ou les indice!s chcz les enf'nts de i a 6 ans 
attaignaient suivant les
 
regions entre 5 et 26 pour c-nt" 2/. More recent estimates in Kasai Occi­
dental suggest that more thmi 50% of children between the ages of one and
 
four 	suffer from malnutrition 3/.
 

1/ 	 1)r. lwiileste, L~e Prohleme de Nutrition dane le RepublIque Democratigue 
--t rnn in the collection of seminar paners: ,l~minaire sur L'Alimenta­
tion et T,'Feonomi.e Rurale, IRES. 

71 	 r'ited v Tr. "1Pete, Princtnales r'Arenees et Leur Localisation in Simi­
natre sur T,'A1tmentation et L'Economie Rurale, IRES - Lovantutm.
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7. In central Kivu',.a special campaign -- supported by Goverzmentand 
a number of voluntary agencies -- is underway to combat the widespread mal­
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 Kasal has had somB 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, Mll.&. 'Heer and their collaborators -- at 
the.mission school at Tshibashi jut outside Luluabourg. Soya has been suc­
cessfully introduced into the local diet by providing it in the form 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 nop modified substantially. As a result, consumer acceptance

has beerv accomplished with relative ease. 
Before this successful approach

was found, otheI less well adapted methods were tried and had all failed.
 
The point is: [he introduction 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.
 

1 
9. The method discovered to work in the Kasai has great advantages.
Since the soya Is integrated into the basic food dish, its benefits can be
 
realized on a regular 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 thle population. Chickens are
 
traditionally consumed at irregilar intervals to celebrate some local event 
or to honor an important guest; neither meat nor eggs 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 is a form of porridge which is nothing more than a partly prepared
bidia. Thus, without 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.
 

I/ 
 Cf. Oeuvre pour La Lutte Contre leEwaki et la Protection de L'Enfance,
Rapport Annuel, January 1969-December 1969* Bwaki Is the local term of 
Kwashiorkor. 
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Table 1: 	 SOYA CULTIVATION IN KASAI OCCIDNTAL, 1965-69
 

1965 1966 1968
1967 1969
 

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

/I 
 Number of adult yearly rations of recommended quantities of
 
soya flour, i.e., 30 gram per day, assuming a milling ver­
centage of 83%.
 

Source: 
 Figures 1965-1967 are purchases of Tshibashi; 1969 is
 
inistrv 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
voardzou (Bambara nuts). 
 It also has higher yields and shorter maturation

(depending 	on the variety 
-- about 90 days), so that two crops a year are
possible. jThe strictly agricultural problems of introducing soya are
therefore nuch less complex than the key problem of social acceptance.
 

Basic Determinants of the Protein Problem
 

11. Protein 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 todetermine areas where introduction

of fish culture could be justified by animal protein shortages. The survey
report, published in 1961, still constitutes the best source of information
 on general nrotein availability in Zaire. 
A global summary Is produced in
Table 2. 	No account was tol1
en of imports or internal trade, so that im­
balance in actual diets would have been less than indicated by regional pro­duction figtres alone. 
Thi.a is especially the case for Leopoldville province,

which receiaed sizeable imports.
 

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

Province Insects Hunting Fish Fish Culture 
0 

Livestock Poultry Total
 

Leopoldville 15 16 56 
 2 10 1 100
Equateur 9 28 56 ­ 4 	 2 100
Ilaut Zaire 10 55 22 ­ 11 	 2 100
Kivu 	 4 26 49 
 - 18 3 100Katanga 7 24 61 ­ 7 	 1 100.
Kasai 22 	 33
30. 	 1 
 10 4 100
 
Total Zaire 10 30 47 1 
 10 2 100
 

Source,: 
 Gomez, P.A.; Halut, R.; Collin, A. Production des prodines

animales au Congo. Bulletin Ateiala dn cns 
 lOaQ l ,-- ,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 similar 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 insects as a source of animal protein. Studies carried out by stu­
dents at the mission school in Tshibashi confirm that insects are the prin­
cipal source of animal protein in the villages of the old Lulua district,
 
accounting for 60-801 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.
 

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

Fish

Area IAsects Hunting Fishing Culture Livestock Poultry Total
 

Leopoldville 
 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 
Kasai .2.1 
 2.8 3.2 0.1 0.9 0.4 9.5
 

/1 Conversion factors: 
 insects, 20Z; from hunting, livestock, fish, 
poultry: fresh 20%, smoked or dried 5OZ. 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 inlkivu. On the contrary,
haricot beans are the dominant source of protein in Kabore territory of Kivu 
province, whereas they are such less important in the other two provinces. 



ANNEX* I 
Page 	 6 

-assava, the most important food crop in Bandundu and Kal, has been 	excludedor 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) 

Area 	 SweetMaize Millet Groundnuts Haricot Rice Potatoes Total 
Bandundu/1 2.7 1.2 8.3 - 0.4 n.a. n.a.Kasai Occident4l 4.2 0.1 
 7.4 1.3 
 1.2 n.a. n.a.Kabore (Kivu)/2 - 1.9 - 14.3 - 6.8 30.6L2 

/I 	 Calculated using mission estimates for maize production and Ministry of
Agriculture estimates (1969) for other products. Protein equivalents
taken from Vanneste, P., 
Co araison de la Valeur Prot6ique d'un Bidia
Ordinaire .ivec un Bidia Enrichl pr 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 be­tween 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 threetimes as much, hbout 1.5 g per kg of body weight. The age, sex and bodyweight distribution of the populhtion is not the same in all parts of Zaire.Roughly speaking, however, somewhere between 30 and 35 g 	per day would seemto be a minimum requirement in most areas. When 	 this range is compared withrough 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 adequa.:y of protein supply is complicated by the chemical propertiesof the anino acids involved, and also by the relation of protein supplyto calorie supply. Of the amino acids which make up proteins, 10 are
unique in i:he sense that they cannot be replaced by any others. Thehuman body needs these 10 acids in certain quantities and in the propor­tions found in an egg or in mothers' milk. Absorption of protein in,take 	is In proportion to aminothe acid which i 'available in the low­est concen;:ration. Thus, for example, the protei.p supply dietfrom 	aconsisting almost entirely of grain is limited by the amino acid lysine.In contrast:, legumes such as peas or beans are relatively rich in ly­sine. 
Thus a combined diet of grain and legumes is more beneficial
than 	the same total amount of protein from grain alone. Also, the cal­orie 	component of a diet can,"overpower" the protein component to someextent, if the proportion of protein by weight is below a certain mIni­mum. 
An example is found in parts of Kivu, where the dominant source
of calories and the dominant source of protein in the en, nely

haricot beans.
 

I 	 Most estimates of protein requireaents are based on the recommendationsof a 	joint FAO and WHO committee of experts (1965). 
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16. 
 Also, the complicating factors should not be forgotten --
there are
sharp geographical differences in supply; the better-off members of the pom­munity will receive a highcr share; adults, more than children; supplies are
unevenly distributed through the year, etc. 
While these points may seem
obvious, they can all too easily be forgotten when it comes time to recommend
programs for alleviating protein definiency.
 

The Role of Agriculture
 

17. Limits. 
The first and most obvious limitation on the role of ag­riculture is lack of consumer acceptance of specific food products or pro­grams. 
 Any number of soya schemes in Africa have failed for this reason.
The practical implications of this limitation are twofold. 
The first is the
importance of trying to increase the availability of protein-rich foods al­ready consumed by the population. 
This course of action depends on the po­tential of particular local foods as well as the strength of dietary habitspreferences or taboos can preclurde increased consumption of foods that dohave poten.tial by the groups iu the population that mot need extra protein
(e.g. eggs for pregnant women in Kasni). 
 The second implication is thatcareful study of 'existing dJetar- habits, and the acceptability of possiblemodifications, should 
pcede any major agricultural campaign to introduce
a new food crop as a means of all!viating 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. Mare 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 agicultural program. 
For
example, research carriod out before independence in the Kwango district
(present Bandundu provlice) ceme up with several possible means for increas­ing the harvest of insects. 
Some of the means (forbidding the felling of
certain trees or harvesting pupa(,; adhering to a certain timetable for burn­ing the savannah) would involve 
.ropaganda campaigns and possibly also cer­tain enforcement staff. 
 Sufficilnt information is not available to permit
a judgment as 
to whether this sort of program would be a more cost-effective
means of reducing protein deficiency than more conventional agricultural
rlternatives (e.g. soya or beef cattle development). 
 The basic point isthat, before agricultural programi are initiated, alternatives based on
natural" resources ought to be considered.
 

19. 
 A third limit on the role of agriculture is based on the complicated
chemistry of proteins (see fontnote, para ,15). 
Measures to increase protein
supplies are more effective if they "fit in" with the existing production
pattern in a technical sense --
that the amino acids supplied supplement
rather than duplicate the amino ackd composition of existing consumption
patterns. 

20. Opportunities. 
In view of the need to tailor agricultural progra
to specific local characteristics of the protein supply, it is not possibleto say very much in general terms about opportunities for agriculture. An
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exception relates to the urban centers, where protein deficiency is primaril

a pro'lem of povrty. The ge-neral opp, 
unity here is the downward pressure

on prices that increased agtieultura7. -.,3duction, and especially yields, you

create. 
This potential to influence protein-rich foods in this fashion is
less important for Kinshasa than for cities in the interior. 
In Kinshasa,

apart from tariffs and small transport costs, it is world pric as 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 Occidental significantly 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 ce.. be made in regard to agriculture's

potential role in the Kasai Occidental and Bandundu areas where protein

deficiency is chroaic. 
These corments are quite tentative and are intended
 
more to raise questions than to provide answers 
1/. 

22. Kasai 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 tteatment (to eliminate certain toxins), 
and then milled befori

consumption as flour, it will probably be necessary to expand the number
of processing centers, which require simple hammer mills. To ensure satis­
factory results 4it might be advisable, at least initially, to entrust soyaprocessing to religious missions in the province. 
Since there are at least
 
two or three miF.sions in every territory, this should present no problem.

Seed distributicn could take plnce through the 'same channels. 
Seed multipli­
cation may perhr'ps be taken up st a later stage by the two stations at Bena-

Lango and Panya; which are. to bo reactivated with Belgian assistance.
 

23. There J.s almost certainly potential for developing livestock in

the region, espccially snall stock like goats and poultry. Government
estimates show a total goat pop-lation of over half a million in the
Kasai (roughly three-quarters in Kasai Oriental). The figure for beef 

two
isnot much more than 10% of th.s nd, what is more, the ownership pattern is

entirely differcnt. Coats are owned by villages, whereas the greater partof the cattle are in the hands of one large ranching society and thereligious missions. What little beef is consumed in tte province is almostentirely in Luluabourg and Mbuji-Mayi, where per capiba consumption is about1 kg per capita per year. Even this small amount is not evenly spread
through the population because of the relar1vely high price of blef. 

1/ For additional comments on the zone of Kivu, see Annex 5. 
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24. 
 The potential for fish is not especially promising.
the total potential for the K-17-1 Estima,, o
',O00 
 river and its tributaries 
are only about
where protein is short. 
t a year, most of which would not help the areas in southern Kasai
Potentialgeneral for fish culture is also rather poor inBandundu 

for southern Kasai, west:,.rn Katanga, and1/. Desptt, the the southern halfpoor conditions, it offish culture in the aren mi.gh be possble to promoteactivity has taken place in 
around i:ikwi t in Bandundu, where some spontaneousrec4!ntof years; but without such an indicationlocal interest in Kasai, it v'ould not appear a promising opportunitythere.
 

25. Consideration migrit alsoKasai Occidental an a mnans of 
lie given to volntary resettlement withinrplievingprotin. Two areas chronicallydevelopmsgnt deficientscheme:n inauthorities having the support ofare discusned in Annex 4. the provincialMweka territory, thenorth of railroad,POtential is 

would appear to be 'an especially promising area for resettlement, since soil
favorable 
secondary roads. 

and the population density isAs one low due to1mnitation to this approach, the people most affected

by chronic protein deficiency are at the same time the ones least likely to
undertake'voluntary 


lack of 

roa-
 .
 

26. 
 KwnnY4lbe some luud)potentil for epa'ding Among existing crops, there appears toproduction of groundnuts, rice, and voandzou.
 scope for 
A Chinese team bared at Kikwit hoi elready started investigating the
rice. The tir.m willin customary c.ss:,va fields. 

al.o experiment with soya interplantedIt ts
will be complenenrted by dietary steudies of the sort done in Kasai. 


to be hoped th-at this experimentation

is reported to be 
a comwon crop ".li Voandzouaccepted byis true and consum-ption can the local people. If thisbe expanded, It could be an alternativeas a source to soyaof Drotein. 

The27. pos-!(:.on In rorgard :'o l.vestockKasai Occidentn.t, IF ro',;-I-y thethoi:l, nnmehum.-n the cou:"ntrnt.lon as inpopulation ;q of go'itshillr (about: in relation to thenatural 1:7). While theand artlf;.clal, I inhing pote tial,of the K: both(para 2/), there :ai and its trJtnuta.-Ifsin a signif~cnnt Is not greatIn unexploited pocenti-lthe northern part of the province. in Lac Leopold IIyear compared to a c,,rrent yield 
Estimatd potritial is 10,000
of 225 t: t per
this production would annually. The nturiliappear to outlet forImproving h. Kinshasa, butmarketin, appropriatelikn between the effortl atlakeprovince could make possible some 

and the sotthern part of the
diversion of supplies 4n the direction of
Kikwit.
 

28. 
 Possibilities for improving insect "ylolds" should Yiot be over­
looked. 
 Moreover, since the Kwanro area is a traditional source of honey,
 
and since the population of this district includes numerous p,.ople who
1/ Cf. 
paper by A. de Bent in Seminaire sur L'AI 
 -
 -ation et LEconowe
Rurale,I.R.E.S.
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subsist on hunting, it might be worthwhile to explore in detail the prospects

for encouraging honey gatheiving, both as a direct source of protein and as
 
a source of cash income.
 

Concluding Remark 

29. If these comnents 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, unacceptable 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 situation.
 



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

Crop 
Production 

1973-74 

---- -------------------------­

1973-74 Low/a 

Consumption ---------------------­
1989 198 

Med- HighIC Low's "ed./5 HigbLS 

S--------------------1000MT ------------------------------
Maize 365 528 627 684 742 786 85J 917 

Rice 233 240 314 328 342 376 393 .409 

Wheat 3 142 182 191 200 219 229 239 

Millet &Sorghum 26 26 31 34 36 36 39 43 

1oundnuts 165 165 228 231 234 262 265 267 

flatoes 26 26 28 31 3 36 39 42 

Sveet Potatoes 355 355 428 431 433 490 498 500 

Casaws 9750 9750 11520 11550 *U580 13230 13260 13260 

W r Cam 60 78 88 94" 100 lO8 115 121 

Danana 1250 1250 1480 1510 1540 1740 1770 1800 

Nmat 41 55 71 80 -88 92 lo8 118 

?otton, lint 22 16 20 22 29 26 30 36 

'.necco 1050 1050 1332Z 1426.. 1512 1637 1768 1833.-

Assumes no increase in income and continuation of recent consum=i rends 

/bi mes a 1-1/2%per year increase 
Assumes a 31%per year increase in 

in income and continuation of 
income and continuation of rec 

,t consumption trends 
k cnsumption trends 

Source: TVA, Supplying Fertilizers for Zaire's Agricu al Development (Klnshasa:USAID, 1975
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Name of Project: 
 uuns~ruc ion ot 
a pilot soybean
 
flour factory.
 

Location of Project:: 
 tcole Technique Secondafre
 
Superieur 1'Aoriru1tira Tshi:bas
 

Pere Vanneste of ETSA, Tshibashi has conducted numerous 
trials to
determine the best varieties of soybeans for production in the
Luluabourg area. 
 These varieties have now been distributed to
ers and production.is in-creasing with each planting season. 
farm-


Field
production is encouraged because of the protein value of soybeans
when used in local diets.
 

Starting in 1966, 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
plants as larger
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
its 
importance 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 IJSAID will 
determine the
 
repayment schedule.
 

http:production.is


T ~ of a ox a u,.e o'tne constructionter 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 equipment.. 
This equipment
includes 
a roaster of 75 kilograms per hour capacity, a 22 KVA
generator, a grading and drying machine, seed cleaner, big filling
Machine, equipment to print bags, and a mixer yet to 
be purchased.
 
The Minist-,y of Agriculture has cortributed one large grinder for
milling the grain. 
 Th Ministry of Education has contributed a 44 KVA
generator.
 

The counterpart fund loan 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
 

Operating costs 
for starting the plant 
 1,250

Cash for ETSA Tshibashi 
 18j7TUF
 

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 pay­ments of Zaires 8,250 each to 
amortize the loan.
 
The proposed repayment schedule will
such an be subject to renegotiation if
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
 
Superleure d'Agriculture,
 
Tshibashi
 



Construction of a Pilot Soybean Flour Factory
 

)roject AA-6-243
 

The project agreement was

24,750 zaires 

signed August, 1970, providing
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. All processing equipment has been
donated by thz 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 nave 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
tivity. this ac­Pur-chase uf supplies has been hindered by the Manager of
the Banque du Congo refusing to release project funds 
on deposit
at the bank until 
he had received a copy of the Ministerial
establishing the project. order
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
daily being produced
-- 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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TECHNICAL ANNEX
 

I. SURVEY
 

A. 	KINSHASA
 

B. 	YANGAMBI 
 1
 

C. 	MULUNCU 
 12
 

D. 	GANDAJIKA 
 21
 

11. PROPOSED PROGRAM
 

A. 	Food Legumes Research and Development 3'
 

Development of Suitable Grain Legumes 
 5(
 

Development of a Production Program 
 51
 

B. 	Soil Services 
 54
 

C. 	Combined Personnel. Eouipment ,64
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>i. ]siRnvc 

A. 'Kinshasa
 

. ackqroulwd. Vith the iass1s.ttnce of Bill
 

Garvey and AMare Steph4n, the complete files of-the Foo
 

-and Avrcuwotue 2t~tisoii were re.viewed for ,b-ackground.
 

2. Intervfew wfth the Dtrector General of
 

Agriculture.: Thre p~rpose of t-be project were
 

reviewed with Citomn 'Mukendi Nbu i Tshtngoma,
 

Director Genersl of GOZDA, ;at the outset of the
 

mission (Annex 0). Citoyen Aukendi is a profes­

sional agriculturist and formerly director general
 

of INERA.
 

3. Discussion with Dr. Thomas G. Hart, CIRMYT
 

representative in the PNN project! The purposes
 

of the proLject and ways 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. Yanguobi
 

1. Interviews and observations:
 

a. M.Nzundu, Directeur sctentifique General of INERA.
 

Ingenieur Agronome of the University of Lovanium
 

with three years experience in Gandajika, and one
 

year at Bambesa station. Wa-s 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 !hortage especially
 
in the Eastern part of the country, or the 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 capttal
 

)f this region(Bukavu) at a short dtstance o. the
 

iirport.
 

. . Jean iaiia; 
 The soils section of INERA which
 

s the central soils laboratory where almost all
 
amples coming from all 
pirts 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 having 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 Yangambi station lacks
 

oil to produce electricity during weekends and after
 
21 hours. All air conditioning equipment has been
 

transferred 
to the University.buildin-gs 
 and
 
no electric lab equipmen-t I's working. 
The climatic
 

conditions at Yangambi make it imperative to have
 

air conditioning.
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M. s
Talla-'tate'd 'tha-t !,he 1-b a&tpret 


capable off maktrrg tthe fol lowing ana~lysi :"
 

Soi .texture, particle: ftize distribution 

- Cation exchange c:apacity, at A.H 7 
•xcharngeable.:bsses, Ca, Mg, K, a 

-.xchange acfd.ty and -exchangeable aluminum 

-- Carbon, itoatal Aftrogen., "nttric and' ammonium N 

"Total SI-ltcium, Aluminum,, Iron .oxi-des. 

I.t was not -poss-ibte 'to obtatn any information 

the number-of sampl:es which has been sent from
 

-the outsi-de -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 metho&. which are stll considered for
 

-analysis are those that were instituted several
 

years ago, before tndependance, and a few number
 

of the previous analysts are still sitting at their
 

lab tables.
 

M. Talla thi-nks that a thousand samples could
 

be treated at present for the determinations which
 

were mentioned above, ff enough chemical reactants
 

were available.
 

The Secti-on de Pedologte is -divided into two 
parts.. *The ;fi-rst, whi-ch ts mainly carrying out 
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analytical work was described above, 
 The second
 

is the s.l survey and cl~a:s.ficatlon.group.
 

Two..soil scientists re ,attached to 
the group,,
 

Dr. Kurayum-Mbus, Ingenleur Agronome,.Pedologue
 

of Zaire, who wastrained at the University of
 

Ukraine.at Kiev, USSR; and Mr. Mondjalis Poto, who
 

had his agricultural high school education at
 
A A R, .Belgium, and, followed the so ils 
courses at
 

the University of Ghent, Belgium.
 

They have practically no equipment and claim
 

not to have any opportunity to travel. Except for
 

Mr. Mondjalis, who worked with 
a Belgian mission
 

for six months at Kaniama, Shaba, they have appar­

ently not produced any maps.
 

2. Pros pects: The Yangambi INERA station suffers
 

from 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 overcome, play a small role as a
 

central agronomic research station which has to
 

serve the whole country. 
 The lack of communication
 

with other parts of. Zaire will for a long time
 

in the future constitute a tremendous handicap,
 

The role of the INERA group at yangambi will
 

in the future most likely be restricted to applied
 

http:Ukraine.at


,and adptte re-sa&rch fcr the Gentral '.Eouaqtortal 

.Forest regiton.. 

This is essenttally..an airea -wtth plien'ty of 

land, a negligable population pressure, where it
 

wfl.l for long years to come. continue to.:be icheaper
 

to to-pen new f.Ields ins'tead of maintaining their
 

fartili'ty by costly fertil.i.zer or any -type of
 

intensive fa-rming. Soil conservation and .optional
 

land use. is best ach.i.eved by tree crops and some 

subsistance annual crops. It may be pointed out
 

that oilpalm and cassava are in the local diet
 

important food 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,
 

'qhly 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, 

Al, ,Pn in order to support the experimeptal work 

on the utilization of fertilizers on bananas, 

oil.ptlm and cassava at the stattion. Cocoa and 
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coffee teials could also be considered. 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
 

Agriculture 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 is 
highly dependent on
 

trained soils people wiTling to work 
in the field
 

under strenuou's conditions, 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.
 

Soil 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 present -approximatety! 

2 to,4 IngenIeurs agronomics interested in soils
 

a-re graduated each year. 'According to Dr. Mukendi,
 

Professor of Soil Science, 
 there is practically
 

IW inoerest shown by University trained ingenieurs
 

agronomics to engage i-n soil survey field work.
 

Strong i-ncentives to attract them and interest
 

them in mapping should be created (per~Iiem, etc.)
 

During the time of the vi-sit 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 young men alive by giving them work opportunities
 

which correspond to their training. Otherwise
 

they will be lost very quickly.
 

The following solution which seemed 
to have
 

the highest possibilities of success discussed
was 


with the full 
INERA soils group, and the directeur
 

scientifique of INERA, Citoyen Zundu.
 

1. Fellowships to 
abou.t thirty Ingenteurs
 

technicians of secondary agricultural hiah sehlIs
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for Intensive training at Yangatb, about 3 months
 

in soli survey techniques; The recruitment would
 

best include nationals of all'parts of the country.
 

The curriculum would be both theoretical and practical
 

with an emphasis on field operations. Notions of
 

topography, landforms, rock types, profile descrip,­

tion, sampling, and use of aerial photographs would
 

be given at this courses.
 

A modus-vivendi between 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
 

project should be at hand. The teaching staff
 

should establish grades and rank the candidates
 

for recruitment into the'INERA teams. Depending
 

en the success of this operation, it could be
 

repeated 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 selecting the experimental plots where soil
 

maps are available, or/and map-regions which have
 

not been surveyed.
 



STh:s: o.t he-ob .trwingish ould., be'-supparted: 
.	 "..:*.#00. 

.
 

by 'a,eperenced.	sol survey spec 4l1st in each.
 
-
t,. Tenta-ttvel	 a,team;.oul.d incl ude the fo1­

l'own9 personmel': 

(tA.s:&umiurg as, a * survey: of 10.0.000xample--a.: 

h~y,,ea~' a lOO.oo cale, wtth- .awpl n e.reas 

a l::50...00), i-n man/year-s 

I 	 Ukversi.ty. trained
 

Sofl Survey Officer
 

2, or 3.other specitali.st.,
 

5 Assistant Soil 'Surveyors ­

7 team leaders for s~uperv.tis, on. 

of l;abor, dri:vers, camp 

1.eaders-

T 'USAID Soil: sur~ey, off.cer 

2 or 3 USAID. Consultants 

Field opera-tion equipment, vehicles, camping 

facilities if neces-sary should be purchased and 

strongly supervised by the.mission leaoer. The 

equ.ipment' wil:l differ from one place to another 

and. can be more, specifical'ly i.temized when the 

areas are selected. It depends-on local ecological 

.conEiiti-ons and Do.Assur, t-.4..nf 

http:specitali.st
http:Ukversi.ty
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They would opera-te fro regional headquarters
 

at established experimental stations or cities, and
 

partly return to a central INERA Soils bureau at
 

the end of the mission for report writing, final
 

drafting, interpretation and analytical work.
 

The part of the personnel remaining at:the surveyed
 

area, would form a nucleus fo'r possible regional
 

offices, or any other follow-up actions.
 

The on-the-job training of the Zaire University
 

personnel should be completed 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 overall
 

purposes of the project itself. It should be kept
 

in mind however that previous experience has
 

shown that the most only one- fifth of the field
 

soil survey specialist stay on their Job beyond 5
 

years, and that many must be trained in order to
 

keep a few.
 

At present several regions have been mentioned
 

by the project request for legume production:
 

Boketa (in the Ubangi region, N.W. Zaire), Mulungu
 

(in the East Kivu region,,close to Bukava), Gandajika
 

(Kasai), and Vvuazi (lower-Zaire). Only Yangambi
 

(INERA Headquarters), Mulungu, and Gandajika were
 

visited by the PRP team.
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3. Review of INERA Request; The following commets
 

are related to the request submitted by INERA by their
 

covering letter CAB/DG/894/75, June 23, 1975 and the
 

.
 annexe deating with item A (section de Petologie) 


In the list of the equipment which is requested,
 

only a very low priority can be given to the fol,
 

lowing apparatus: X.ray diffraction and spect­

rometre (No.2 and 3), technicom automatic titration
 

equipment (No.7), differential thermal analysis
 

and thermogrametric equipment (Page 15, 16),
 

Zeiss planimat (ig), They are not needed for the
 

applied or adaptive research purposes connected
 

with the food crop production project. Neither is
 

the thin section equipment for petrographic
 

analysis of rocks which is listed under "indicateurs"
 

Polarimeters for sugar determination are not essential
 

The list cf chemical reagents to ue purchased
 

does not include quantities. It was not possible
 

to know during the short time available what had
 

already been ordered, was available or would arrive
 

from elsewhere. The same comwents apply for glass­

ware.
 

The. laboratory handled routine analysis for
 

soil survey purposes on approximately 10,000 samples
 

in 1960.
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A rough estimate fcr the future,which will
 

need checking by the next mission, would be a
 

yearly .ab budget of $25,000, plus the requestea
 

atomic absorption apparatus which for the project
 

duration will probably amount to an expenditure
 

of $25,000
 

It is at present not possible, with the
 

documents at hand in Zaire to give more accurate
 

figures. Members of the Cornell Staff at Ithaca
 

coulo perhaps make better estimate by assuming
 

routine analysis of three thousand soil survey
 

samples per year, for determinations including
 

texture, carbon, nitrogen, pH, cation exchange
 

capacity by NH4OA.1, pH7, and Na OAJ, pH8.2,
 

exchangeable, cations Ca, Mg K, Na, AC, H, free
 

Fe203, conductivity, water ccntent at 15 bar
 

tension, manganese, zinc, molybdenum and boron.
 

C. Mulungu Station
 

1. Staff: The s
 

consists of:
 

Director; Cttoyen MUZINGA, Ing.Agro
 

of UNAZA, 1172
 

Administrator: Citoyen LIZWA
 

Accountant; Citoyen ALITYA
 



Projec s
 

Coffee, tea:,, doun: quna: 


Pyret-hrum Prodect:: 


Legume Ploject:. 


Ca-ttle: (Brown!.Siusse): 


Foresting.: 


Citoyen.MhAINZA; Ingerieur
 

Tchntician
 

Citoyen MOSSOLOi
 

NM. DOLPIRE,. Belaum
 

Ing-.Agronomfe Gembloux
 

Cttoyen NBIKAVI,.Ing.Techn.
 

Mlr. SCOHIER, Belgium
 

Ing technician.
 

Citoyen MIASUEKAMA, Ing.Agr
 

UNAZA, 1975
 

Citoyen (expected this year]
 

UNAZA, 1975)
 

Supervied by Cit. MUZUNGA
 

(latent)
 

2.. Survey: The Mulunguo, Tshtbinda station covers
 
an area of approximately 1000 ha. 
between the
 

altitudes of 1700 to 2100 meters. 
 It is located
 

25 Km from the city of Bukavu, connected-by
 

asphalt road,,and receives electric power from
 

the city's hydro-electrlc plant (220 V). 
 From
 

Bukavu there are paved road connections to
 

Bujumbura (capital of Burundi), to-'the purt of 

Uvira-where imports-and export to the Indian 

Ocean takes place through Tanzania. Other reads 
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also allow access to rost ecological areas of the
 

Kivu region, which is-extremely variable. The
 

official Eukavu airport is located at 5 Km.. frcm
 

the stati'on and receives fullyloaded Fokker
 

twin-engines planes and partlyloaded Boeing 731.
 

At ten minutes driving distanceat the IRSAC
 

station maintains a medical staff of CEMUEAC, who
 

conduct nutrition studies on children and mothers.
 

They run a laboratory to determine prctein groups
 

in blood,.and carry out special studies on Marastic
 

Kwashiorkor (protein deficiency) and glottre
 

(Iodihe). They found correlatt(on with manganese
 

in scils.
 

Soils are derived from basalts. and some
 

similar families with those occurring in Hawaii
 

may be found, making transfer of technology more
 

efficient. They are only representative of the
 

basaltic region of Kivu,.however, and a series of
 

local experiments in other parts of the area will
 

have to be concluded. A generalized soil map of
 

the. Kivu highlands has been published by Pdcrot,
 

and some parts of the lowlands towarils the Zaire
 

basin have .been mapped by Jamagne., Both maps
 

fo1l.ow the IREAC legend of 1960. The.ma-pping units
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wii v need tor be redes.cribed In.terms of.,the USDA 
Soil Taxcnomy in order tc. broaden the 'rn. .# 

comparis-on.. Probably the climatic re.mes of Ktvu 

cover the.Ustic, Udic and Per.udic ranges.,and the
 
temperatures vary from, isomesic to .isohyperthermici
 

The INERA statior has a!ch(rtstry (pyrethrtne.,
 
qunire determinaticr) ard ,asel 
science laboratory,
 

The soils part ha-s been inactive since 1960, 
 At
 

present there are about 100 m2 It lab space (soils)
 

but this c.ould be doubhe if the basement were
 
remodeled., There are three.(tJ75 m2 newly built
 

greenhouses with thermostatic (Honeywell) temper­
ature control (fuel oil),
 

Except for the end-over-end shakin, machine
 
(48 flasks), Attenberg cylinde.rs (20), and Kjeldall
 
digestion set 
(6), the rest of the equipment will
 
need to be replaced. Nobody is in charge of the
 
labs. 
 Chemical reagents and fertilizers will have
 

to be renewed.
 

If the foodcrop (legume) project is to have
 
a direct impact on the nutrttion of the population,
 

the Kivu highlands certainly are a priority area.,
 
The population density in the highlands is estimated
 

at 250/Km 2*,the highest in Zaire.
 
During an interview with Fatirer-Farcy at Bukavu
 

who carried out socta.l studies-in the. area' of Ikoma.,
 

http:cylinde.rs
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on the road Kabare-Walungu the population increase
 

is 35/1000/year. The area of arable land was about
 

0.21 ha/inhabitant in 1948; 0.17 in 1969, 0.16 in
 

1970.. At present child mortality ts reducing the
 

population growth. It is estimated that in this
 

type of soil 0.60 ha.is the minimum requirement
 

for mere subsistance. 'Figures of 214 and 330
 

inhabitants per arable km2 have been reported
 

At the IRSAC station, close to Mulungu
 

(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

ibration hinders imports from kisangani. One
 

liter of palmoil is sold/Toaire-at present, which
 

is prohibitive for most people, even if it were
 

available in rural areas.
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The-,station has :a collectiot of several varieties
 

food cro.os: ;which a,re I sted, below
 

Pot-atoes 7
 

.. 27;
Cassa v a 


Bananas 30
 

Lupin 2
 

',Sarasi-n 2
 

Sorghum 14
 

E1lensine 11
 

Sweet Potatoes 79
 

Corn 17
 

Soya 168
 

Phaseolus 18
 

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.ar'tifically drained by primitive methods.
 

There is local experience witth the introduction
 

of soybeans in the rotations and. the admixture of
 

whole soybean flour in the diet. They are carried
 

out by missionaries at Nurhesa, where itis
 

presently sold at 28K per kilo.. A toasting pianz
 

avid a mil.1 driveni by local hydro: electric energy
 

supply is running at'this ussion, but the supply
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of-soybeans is too small to meet the demand. The
 

same group of,missionariJes is presently trying to,
 

repeat the experiment in the northern part of Kivu.
 

In several locations old coffee plantations are
 

transformed to cropland.
 

The Mulungu station is running experiments on
 

Phaseolus- Corn rotations which include comparison
 

of varieties, date-of planting, densities and
 

herbictites.
 

They consider the Quarantino 817 variety the
 

best adapted to the station conditions.
 

Ins.oyb.ans 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 lgumineuses
 

au Rwanda. Bulletin des Recherches Agronomique
 

de Gembloux, volume hors serie, pp. 235-242,
 

(.1972)).
 

Accordingto Citoyen Muzinga there are good
 

prospects of.obtaining the cooperation of local
 

farmer,communities in Ktvu to run experiments.
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These, of, course, would have tO be pirbtected
 

against theft.
 

It -is fe.ltthat there are two posSib1e.ways
 

out to the growing demographic pressure which
 

agricultural development can help to-realize.
 

The two solutions are not mutually exclusiveand
 

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, either
 

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 Rhizoblum symbiosis,
 

would require the contribution of a soil microbio.
 

logist. The ratio of inputs between-toil chemistry
 

/soil survey to be established at Mulungu will
 

depend on the strategy of agricultural development
 

defined by the. project. At any rate, there Is 
no
 

doubt that the properly planned.use of fertilizers,
 

.will have'to increase in the future.
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The Kivu area is an optimal region for training
 

field soil scientists, and could ideall.y:serve the
 

purposes set out for the survey teams which were
 

ientioned in the comments on, the visit to 
INERA
 

Headquarters at Yangambi. The soils spectrum in
 

Kivu is by far much broader, and more-di.versified
 

than the Yangambi area.,
 

Some suggestions were maae by Cltoyen Muzinga. 

He insisted 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 course, 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
 

missinq volumes purchased.
 

D. Gandajika
 

1. Target area: The initial target area,
 

between 6" and 7" lat. and 220 and 240 longitude
 

was mapped at 1:200,000 scale with the INEAC
 

legend 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. Social structure and attitudes: The
 

initial target group, in the Gandaji.ka 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 and
 

geometric, on this approximate order :
 

http:Gandaji.ka


Village Village Villagi
 

SI I 

Clan Clan Clon
 

Groupe foncier Groupe fo.ncier Groupe foncier
 

I I U1 

Family Family Family
 

(from H. Beguin, "La mise en valeur agricole
 

du Sud-est du Kasai", Sdrie 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 compley 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 life 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. 



Page 23
 

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 accustomed 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...... .........
 

"1These attitudes 
are characteristic of
 

the whole population of the region, but in
 

varying degrees. In general the Luba
 

possess more aptitude for the change in
 

attitudes than the 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.
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. Contacts
 

a. Director of food crop research Gandajika:
 

Citoyen Kakule Kakusi Rasiki, Director of food crop and
 

animal research at Gandajika, is acting head of-the
 

station in the absence 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 Al
 

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" A2 's in the area to work on 
food
 

legumes. The A1 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 A2s who could divide their time,
 

or possibly be divided between maize work and
 

legume 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
 

Agricultural Commissioner for the Gandajika region
 

held a meeting of the heads of the GOZ agricultural
 

programs in the region 
to discuss the project.
 

They expressed 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 AGCD. 
FAO and the Catholic Mission
 

(clinic) at Gandajika. The FAO team, which is
 

sponsoring 2000 fertilizer demonstrations in food
 

crops (maize and groundnuts) stated that the outputs
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promised by 
the project are needed as services to
 

theirs. They emphasized the need for 
an arrange­

ment. in the project agreement for interproject
 

cooperation. The Mission clinic is simply
 

interested in seeing more 
soybeans produced in
 

the region.
 

4. 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 seed.
 

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 follow through
 

wi.th farm demongtratinnc
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INERA maintains 
contact directly or indirectly
 

through the Agricultural 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. Pdre 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 GOZ Social Service.
 

The whole-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).
 

5, Soils:
 

a. The region around Gandajika and at the
 

station are 
somewhat privileged as to
 

agricultural 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 niay reach several meters
 

depth. Although the comparison is far froi 

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 gen­

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 research 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
 

ferilizer trials carried out by the FAO fertilizc­

program. (2000). These would include exchangeable
 

aivailable P, K, Co, Mg, Al, H and pH. Organic
 

carbon and total N could be included, 1his 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
 

properties (texture,:clay net content, etc.) will
 

improve the quality of the soil 
survey interpretation
 

work.
 

8. Practical Problems
 

We were informed that 
no lab space is available
 

at present, although the phytopathology lab
 

(± 75 m
2 ) is unused at the moment. No houses
 

ould be changed into labs 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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Il. 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 (+ 605 and + 250 E elevation 

of +.1400 m) appears representive of the undul­

ating savanna,light-texturered 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 oxic paleustaltswell to excessively
 

drained, low in organic matter, phosphorus 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
 

normally commence inlate September and continue
 

into early May. There is very little rain from
 

mid-May until mid-September. This gives(+)240 days
 

favorable for crop production and (t)120 days of
 

Ory weather. The annual maximum temperature is
 

300C (860 F) with a range of ()20 C among months.
 

The annual minimum temperature is 180 C (640 F)
 

with a range of approximately (+t)2 C among months.
 

Absolute maximum temperature has reached 370C
 

(960 F) and absolute minimum temperature have been
 

as 
low as 90C (480 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 and leafy vegetables.
 

The cropping systems and production practices
 

have been influenced by the Belgian-s at
and 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 followed by 1/2 maize and 
1/2 groundnuts,
 

planted in late September and harvested in January.
 

rhe second planting (called the second season) has
 

iaize following both maize and groundnuts, planted
 

in late January and harvested in late May and June.
 

The third 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 fertilizer(+)600 kg/ha
 

Maize yields following cotton 
 (:)1000 kg/ha
 

Peanut yields following cotton (+)1000 kg/ha
 

Cassava yields (fresh roots) 
 ( 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. All 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 crop 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 
IOK for 3 to 4 ears (+ 0.5kg.). 
 This would
 

be 20K/kg. (164/b or about $9.00 per bu.at
 

official 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.
 

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

official government exchange rates. 
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Labor for working government seed production units
 

(maize and groundnuts) is in very short supply.
 

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
 

ialnutrition and there 
were many classic cases
 

)f kwashiorkor at the clinic. 
 This could be a
 

,ase of "cotton and cassava" poverty. Primary
 

2ducation 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
 

far-ming operations may use a computer to deter­

mine the specific inputs that will achieve the
 

desired goal. Many large manufacturers use
 



Page 36
 

a computer to continuously monitor, and alter as
 

necess.ary, the inputs 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 timeknowledge, labor, seed, knowledge of
 

soil, weather, - attitudes of the gods, etc.
 

The results are less precise and less dependable
 

because of his limited knowledge of alternative
 

practices anainput; and the affect 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
 

beyond control of the farmer. A package of inputs
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must be put together for the traditional farmet
 

that is fully understood by him and within
 

his reach. The .failure of one input must not
 

be allowed to jeopardize his results to a greater
 

degree than would have happened with his traditional
 

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
 

little 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.
 

3. Apparent'Opportunities for Improvement of Yields:
 

Traditional farmers use only hand tools (hoe,
 

machette and a coupe-coupe) in their farming
 

operations. There is little chance that this
 

equipment will change in the next decade except
 

for minor improvements. Small size of units
 

(land is government controlled), lack of capital,
 

total lack of mechanical skills and experience
 

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
 

fallow at this time. This can be handled by
 

family labor.
 

There are, however, a number of production
 

practice changes that can be made which will
 

reduce labor, increase yields and make land more
 

productive.
 

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 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 G Maize S I Maize-= 
- Soybeans J Groundnuts' 

YEAR 4 

Maize - Stylosanthes Stylosanthes Repeat-
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If it were necessary to include cassava 
in the
 
cropping system the 
proposed cropping system could
 
be lengthened to 
include 
one additional 
second
 
crop of maize, one year of an 
improved 12 month
 
maturity 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 fresh wt. 

ProposedSystem
 

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 first year of fallow,
 

followed by 3 additional years of natural fallow
 

Land preparation for cotton is very costlyas is
 

the weeding of cotton. The principal problem is
 

the eradication of Imparata. 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 
even more
 

suited, but the principles involved in the proposed
 

cvctem should stand.
 

Soil protection. from water erosion should be
 

practiced regardless of the cropping system used.
 

None is apparent at this time. While the sandy
 

soils have a high infiltration ratemoderate
 

slopes 
and short slope length, the intensity of
 

the rainfall will in
result 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 low or no
three week periods with rainfall.
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Planting of grain and grain legume Crops should
 

usually be completed by September 20 and it will
 

usually be done in dry soil. Some years, such as
 

1974 and 1975, planting will be done in early
 

September. Planting depth for maize should be 6 to
 

7 cm deep so that rainfall amounts of less than 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 moundsespecially on
 

upland soil and when fertilizer is used.
 

Fertilizer should be banded when prices 
are
 

as high as at present. Strip-tillage for seed-bed
 

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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distan'ce between hills 
or stands and reducing the
 

number.. of plants per hill will resul t it; reduced
 
competitio r f-or mdistu re 
 a nd nutri(n ts and larger
 

ears, 
and higher yields will result. Plant spacing,
 

planting depth, population per unit of land area,
 

methods of fertilizer application and other
 

productions practices should 
all be studied for
 

possible significant immprovement opportunities.
 

Fertilizer is not much used 
in the Gandajika
 

area, even though yields of most crops 
can be more
 

than doubledthrough 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 (S03 )
 

For Maize 
 45 + 0 + 0 and residual from cotton
 

For Groundnuts, 0 + 45 
+ 0 and residual from cotton
 

Recommendations for cotton 
are being revised
 

to 60 + 40 
+ 10 + 25 (S03). This will reduce the
 

P205 residual effect for maize and 
qroundnuts.
 

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 levels, 
serious
 

consideration should be 
given to maximum returns
 

from fertilizer application rather than-maximizing
 

yields. Band application and incorporating
 

phosphorous 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 
 is 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.
 

4. fNERA Contribution to 
Increased Food Production:
 

Excellent weather data 
are available at
 

Gandajika and other INERA stations. 
 It has been
 

collected and is available for as 
much as 40 or
 

more years. When these data 
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
 

recommendations will 
be available. 
The weather
 

data at Gandajika 
are most unusual in accuracy,
 

number of 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 comrlon­

place and accurate.INERA is the logical 
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 low 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 worJd 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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improved varieties for local crjndi tions in the 

next-decade. Closer cooperation by the international
 

organizations with national institutions such as
 

INERA can materially improve the effectiveness and
 

efficiency of all of the organizations Some system
 

of coordination is essentialas is indigenous
 

institution building.
 

Alternative cropping systems to those presently
 

used, to take advantage of legume nitrogen
 

contributions, 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 ger-rat.d i,fr,-tic,, can be put to
 

use by farmers within 3 years. It is doubtful if
 

there is ;.n! justificatioi, for f ~llct.., such, 

in this 

cu::tii t.3. 

area. 

L 

There 

-,.' 

is n. LviJciCc 

r...sJ L , t,; ' im 
i-i 

I 

r 

l1v: 

:C" " 

s L S -I Fi ..a,. 

altered under hand cultivation conuitions as a
 

result .;f n t%'ral fil u;, !c is vigi to ssum 

i,.L si:ni i., .r , ogres' vith mcr.c effective 

cropping systems and efficient fertilizer use t.ill 

-oL :tcc..r t,.. ai. :.r.-3antil -. lar is farmed Ly 

t;' C .,., -. .i ,; e-,st 13 •earsf-11iIl.' C I, L"- "rio,.' 

T;-i ajv*rnta -s ef t~ic. ,icre cff,-tivc cr'-.pin 

systco:s a,,d fertilizer applia-ion i b,All 
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f 'E, t-d in easier 1a -",rupara tion an, weed 

contro'l and in increased yields. The most effective 

systems can be researched and demonstrated 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. 
 No othcr institution in Zaire has
 

the potential capabilities that INERA has. As
 

more and 
useful research is generated INERA must
 

be provided funaing tnat extensiu
so 
 or
 

outreach per. .nnel will 
be educated about and 
made
 

capable of transmitting research 
information in a
 

useful and applied manner. 
 Soil testina and or
 

recommendations 
without sound research backing
 

is neither accurate or useful though both are
 

commonly used in developed nations 
as a sales
 

tool for selling fertilizers to farmers.
 

5. 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 populatiods and
 

resultant pressures 
on food supplies, efforts must
 

be made.
 

The goals of increasing 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 greates opDort­

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 
GOZ.
 

(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
 

skills and facilities to demonstrate that
 

useful changes can be made.
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(5) The degree of cooceration and suc.ort given
 

by the GOZ and its irstitutions to the 

'demonstration" teams 

Th.e make-up of a production package team of 

;pecialists, facilities, 
 equipment requirements
 

ind educational 
training for counterpart Zairians
 

:o work in 
the Kasi area and based at the INERA
 

Gandajika is proposed
;tation at as follows:
 

Development and staffing of 
a Soil testing
 

upport facility at the 
INERA station, Gandajika:
 

(I 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 recommendations
 

for the several crops to be grown.
 

(2 At least two and preferably four Zairois
 

must be in U.S.trained the 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.
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(3 Four technicians (A3) will be trained by
 

the.expatriate to 
perform routine laboratory
 
assignments. 
 These technicians must be completely
 

reliable.
 

b. Development of suitable grain legumes adapted
 

to 
specific locations and production practices
 

best -suited to soils and abilities of farmers
 

who use them: 

(I 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
 

useful 
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
 

field 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 legume variety and production practice
 

research.
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(3. Four technicians will 
be trained 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 packaqe on farmersl' asfarmq dPmnnstra 

tions:
 

(1) A contract agronomist with 
an extension
 

orientation 
 to help develope the package
 

inputs, plan 
and establish result demonstrations
 

at 
the INERA station, supervise production
 

package technicians 
in their work with farmers,
 

and 
provide educational leadership for farmers,
 

technicians and other interested 
parties. This
 

is primarily an organization and educational 

job, however the tect-iicians must be 
technically
 

competent in 
grain legume and maize production.
 

(2). 
 At least 2 and preferably 4 Zairois must
 

be trained in 
Crop Production 
as an agronomist
 

in 
the U.S. to the MS level. 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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(31 Three production package supervisors, one to
 

be loc.ated in each of three selected demonstration
 

areas, will be trained by the expatriate to help
 

establish the production package demonstrations
 

on farmers to supervise the demonstrations and
 

hold local information meetings with farmers at 

least monthly. These demonstration areas should 

evental,, rontain as many as 50i demnntrtinnS 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
 

upqraded as needed.
 

(1) 	An Agricultural Climatologist consultant to
 

review the available data, suggest most effective
 

precedures and methods for summarizing data with
 

appropriate probability 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 preferably 4 Zairois must be
 

trained in the U.S. as Agricultural Climatolegists
 

to the MS level. They might well use thc
 

accumulated 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
 

least 3 INERA stations will be trained by the
 

expatriate consultant on his second visit to Zaire.
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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
 

rotations including 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 groupings 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 during the different phases of the crop
 

rotation, by soil fertility analysis.
 

(c) Knowledge of the fertility-critical levels,
 

or the response curves to fertilization at measured
 

soil nutrient contents, for given crops on given
 

kinds of soils.
 

3. Implementation The following operations are
 

required to implement the package preposed in 2,
 

above:
 

(a) In the period 1953-1960,soil 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, opening of
 

land for new settlements and introduction of
 

fertilizer use in regions where no soil information
 

is available.
 



(c) E.stablish soil 
fertility laboratories at
 

strategic locations where samples and analytical data 

can quickly reach their destination. 

(d) Work with the agronomists in the design of 

field experiments and fertilizer trials, sampling 

of experimental plots 
and defining critical levels 

or response-curves. 

(e) Make chemical 
soil analysa-s for fertilizer
 

recommendations 
to farmers, extension officers,
 

plantations, experiment stations and others needing
 

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 & Zaire)' 

d) Soil analysts (Zaire) 

e) Soil microbiologist (Zaire) 
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They would be supported by TDY personnel 
or short­
term consultants, as 
for example soil microbiologists,
 
nematologists, soil 
physicists, soil micromorphologists,
 
aerial 
photo specialists and geomorphologists.
 

5. Location: 
 A combined legume-soils project, from
 
a geographical viewpoint, does 
not, in 
a country as
 
large as 
Zaire, necessarily cover 
the same regions
 
or require the 
same institutional 
structure. 
 Since
 
the emphasis in this project is on 
food legumes a
 
certain priority ranking of soil 
regions in this
 
country should be defined.
 

The government of Zaire mentioned several 
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 Highlands are by far the first
 

priority area. 
 If hunger ind protein deficiencies of
 

children 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.
 



nane 59
 

following actions are suggested:
 

(a) The GOZ should select about 20 ingerieur
 

agronome techniciens from different partsof the
 

country, .2/3 of them with interest in agronomy or
 

soils, 1/3 with an interest in chemistry and lab
 

work. Arrangements should be made between UNAZA and
 

INERA to train the candidates in a 3-monthintensive
 

course at Yangambi. Ideally these courses could
 

be produced at the beginning, with the assistance
 

of the USAID soils advisors (soil interpretation­

classification and soil chemistry). They would then 

know the immediate 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 where they would, for reasorts explained
 

above, request additional mapping.
 

7. Technical Assistance and procedure:
 

The USAID soil chemist-fertility specialist and the
 

soil interpretation-cl assification 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
 

intensive course.
 

-Labor
 

(b) Soil interpretation-classification expert (SIC)
 

-Two Ingenieurs Agronomes (prospection)
 

-Six Ingenieur techniciens (prospection)
 

-Labor, drivers
 

It proposed that the SCF start his services, advice
 

and short term assistance to the INERA soils lab­

orator-y 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
 

Gandajika, 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 individually they may be gradually detached
 
to the Gandajika 
area 
for mapping and interpretation
 
'work as requested. 
 The total USAID/SIC man-years
 
:would be four. 
 His activities 
in Kasai would
 
gradually increase at a rate commensurate with the
 
transfer of Zaire survey teams 
to the Gandajika
 
!area. 
The SIC group will 
need the short term assis­
tance of aconsultant in photo interpretation,
 
soil 
survey investigations 
 and soil-water-plant
 

relationships.. 
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
 

be]ow:
 

Man-Years
 

SCF expert 2
 

consultants 
 1/2
 

SIC expert 4 

consultants I
 



8. Equipment and Supplies
 

Soil.Chemistry 	Labs
 

Yangambi - support $150,000
 

Equipment supplies 125,000 

Soils Microbiology Mulungu 150,000 

Soils laboratory - Ganudajika 120,000 

125,000 

vehicles 20,000 

SUBTOTAL S1070,000 

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 e.,ui pment 

Office equipment 

SUBTOTAL 

Fertilizers trials 

Fertilizers _25,000 

TOTAL: $1,39U.U(
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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 
'
 

1. Soil Su.r.vey.and..Interpretation
 

a. 	Personnel
 

2 AID consultants(each) 6 months 12 mo.
 

1 AID technician (Correlation) 4 years 48 mo.
 

2 Students in trainina 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 	 EuiDment and Supplies and Support
 

Yangambi laboratory support - S 100,000
 

.1 Jeep - S 10,000
 

Microbiological - $ 120,000
 

Lab. support
 



Pace G5 

Muluncu - Gandajika 

2 2 1/2 trucks (1 each - S 40,000 

location) .. 

.7 4-wheel drive pickups -$ 70,000 

Camping equipment - $ 15,000 

Photo interpretation - $ 40,000 

Drawing equipment - 5 5,000 

Cartographic quipment. - S 10,000 

Office equipment - $ 10,000 

2. Soils Laboratories; 

a.. Personnel 

2 AID teuhnicians each - 5 years 120 mo. 
Lab supervision 

1 AID consultant - 3 months 3 mo. 

Students in training -10 years 

(2 years each) 

8 Laboratory technicians - 40 years 

(each 5 years) 

b. Equipment, supplies and support 

Structure - Gandajika S lIl,000 

Structure - Alteration 
Mul ungu 

$ 50,000 

Laboratory equipment (2 sets$ 200,000 

Che-.reagents and supplies $ -150,000 

Greenhouse supplies $ 5,000 

1 3/4 'truck pickup $ 10,000 

Office equipmen t S 10,000 
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3 rair: L=u~e Tesn:
 r - s ti nc_ 

a. P-rsonn.i
 

.2 AID technicians each 5 years 120 mo. 

l...AID Consultant 2 trips, 1.5 mo. each trip 3 mo. 

4 students in training 8 years 

(.2. years each) 

-8Zairois technicians 40 years
 

5 years each)
 

b. Equipment, Supplies and Support
 

2 3/4 Ton Truck 4 Wheel Drive $ 20,000 

pickups 

2 65 HP Tractors $ 40,300
 

3 Plows (I 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 $ i,l00 

Shop equipment, Hoist, $ 10,100
 

Arc Weldetc.
 

Fertilizers, Seeds etc. $ 22,000
 

$ 10,000 



4. 	Extension (Outreach) _perations:
 

a. 	Personnel
 

2 AID technicians (each ! years 1: m. . 

1 AID consultant (2 trips, 2 mo. each) 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 

b. 	Equipment, Supplies and Support
 

Teaching supplies $ 8,000 

Fertilizers (5 years) $ 80,000 

Seeds $ 20,000 

2 4-wheel driver 3/4 T pickup $ 20,000 

1 2 1/2 Ton Truck $ 20,000 

Office Equipment $ 10,000 

5. 	Weathe.r station and Data:
 

a. 	Personnel
 

1 consultant 2 trips, 2 mo. each 4 mo.
 

3 students in training (2 years each) 6 years 

4 Zaoirois technicians (5 years each) 20 years
 

b. 	Equipment, Supplies and Support
 

New-and replacement equipment $ 32,000
 

Protective fence $ 6,800
 

Filing cabinets (locking) $ 1,000
 

Summary and printing of data $ 20,200
 

-'
Of 2 e Equipment 	 $ 6,000
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1. 	 Fuel, Oil and Grease - Road Vehicles
 

Total/Year

Units Mi/Yr ea. Mi/Gal Miles Gasoline Oils Lubricant
 

13-3/4T. Pickups 10,000 8 130,000 16, 250gai.00 gal. 50 11
 

Total 5 Years: 81,250 i0o 250
 

3-2 1/2T. Trucks 5,000 5 15,000 3,000 10 10
 

Total 5 Years: 15,000 50 50
 

96
 Total for Road Vehicles 	 ,250gal.550gal. 300 11
 

2. 	Fuel, Oil and Grease - Field and Stationary Equipment
 

Total/Year
 

Unit 
Hr/Yr 
Each Gal/Hr 

Total 
Hours 

Diesel 
Fuel Oils Lubricants 

2 Tractors 1,360 4 2,720 10,880 gal. 54 gal. 50 lbs. 

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. Oil, av. $5.00/gal: 1,460 gal. x $5.00 = 7,300
 

Lub.Grease, av. $1.00/lb.: 750 lbs. x $1.00 = 750
 

$614,630
 

http:250gai.00


Profil no 13 

Coordonndesgdographiqucs: 60 15' S, 230 30' E. 
Climat: (Aw)s; temperature annuelle moyenne : 24 oC. 

total annuel des pluies : 1550 mm. 
3 mois de saison s6che. 

Rdgion: Kasai, Bakwanga. 

Vdgdtation : jachre en zone des savanes guin~ennes. 

Matdriauoriginel : recouvrements du type Salonga. 
Topographie:pente faible d'une vaste depression, altitude : 700 In. 
Drainage:bon, nappe phr6atique moyennement profonde. 

Clm,;6vtion : s~rie SE-Z13; Hygro-xdroar~noferral, jaune, sur sables 
Salonga. 

Description : P. GILSON [1958]. 

Descriptionmorphologiqu. 

Ai 0-14 cm sableux (sandy loam); nombreux agr~gats humi­
fares mais ensemble boulant; nombreuses racines 
et radicelles; (10 YR 4/1). 

AJ,2 14-28 cm sableux (sand); sec; un peu de sable d6lavd; nom­
breuses radicelles; (10 YR 4/1). 

A3 28-58 cm sableux (sand); un peu sec; larges infiltrations 
humiffres; un peu de sable dflav6; nombreuses 
radicelles; (10 YR 4/2). 

AC 58-84 cm sableux (sand); un peu scc; quelques taches humi­
fres; radicelles; (10 YR 5/3-4/3). 

C1 84-114 cm sableux (loamy sand); moins sec; rares taches 
humif~res; quelques radicellcs; (10 YR-7,5 YR 
5/4). 

C2 114-157 cm sableux (loamy sand); un peu frais; meuble; quel­
ques agr~gats; (7,5 YR-10 YR 5/6). 



__ 

Caractirisationanalytique. 

Granulomtrrie en pourcent,Profondeur Refus fractions en microns 
Horizon 

(cm) 
a1 

2rmm 0-2 2-20,'20-50 50-
1 100 

100. 
250 

250-
500 

500-
1000 

1000­
2000 

Aj 
Ai,2 

0-14 
1.4-28 

-
-

15,7 
8,5 

2,8 
1,4 

12,3 
14,0 

48,0 
57,2 

19,0 
17,3 

2,2 
1,6 

a­
0 

A3 
AC 
Ci 
C2 

28-58 
58-84 

84-114 

114-157 

-
-
-

-

8,3 
8,6 

10,2 
11,1 

1,5 
1,6 
2,1 
2,1 

13,2 
16,0 
17,0 
16,0 

58,7 
54,5 

53,0 
49,5 

17,0 
17,3 
15,7 
18,6 

1,3 
2,0 
2,0 
2,7 

0 
0 
0 
0 

Horizon 

Mati ires 
organiques 

HorizonFe 
I N pH 

Complexe absorbant 
(m.-dq./100 g) 

Test HCI N/20 Val. 
2O3

(%) 
(%) (%)C K TCa 

Ai 0,97 0,097 5,3 1,4 0,20 3,9
A.2 0,42 0,033 5,7 0,8 0,06 2,2 

0,7 
0,5

A3 0,26 0,021 5,5 0,5 0,04 1,9 0,4AC 0,16 0,017 5,6 0,6 0,04 1,3 0,5Ci 0,13 0,014 5,4 0,5 0,04 1,4 0,5C2 - - 5,3 0,6 0,04 1,2 0,6 
I 



Proflil no 43 

Coordonndesgdographiques: 6o 5' S, 230 10' E. 

Climat : (Aw)s; temperature annuelle moyenne : 24 oC.
total annuel des pluies : 1575 mm. 
3 mois de saison siche. 

Rdgion : Kasai, Bakwanga. 

Vdgdtation : savane. 

Matdfrau originel : sable argileux, produit d'altiration ricente ae gres 
Karroo. 

Topographie : paysage accident6, pente 15 %, altitude ± 6 50 m. 

Drainage: bon. 

Classification : s~rie K8-U12; Sol tropical ricent, sur gris m~sozoique. 

Description : P. GILSON [1958]. 

Descriptionmorphologique. 

Ai 0-23 cm sablo-argileux (sandy clay loam); brun fonc6 
(7,5 YR 4/3); structure polyddrique subanguleuse 
moyenne bien ddveloppde avec 6lments grume­
leux autour des racines; friable; racines nom­
breuses; transition graduelle. 

A3 23-38 cm sablo-argileux (sandy clay loam); ocre-rouge
(5 YR 4,8); structure polyddrique moyenne bien 
ddveloppde; racines nombreuses; friable; transi­
tion graduelle. 

Ci 38-56 cm id. avec debris alt~rbs de roche gr~seuse. 

C2 56-101 cm horizon compos6 principalement de gr s tendre 
plus ou moins altr6. 

Cs 101-173 cm gr~s altir6 contenant des passes d'argilite micaci. 

C 173-256 cm roche pourrie. 

iii 



Caractdrisationanalytique. 

Granulom~trie en pourccnt,Profondeur Refus fractions en microns
 
Horizon 


() 2mm20 505 I O5(c) 2m 0-2 2-20 I 0- 50- 1100-1 250-f 50-1 1000-
A 

10; 00% 
50 10250 500110001 2000 

0-23 0 22,4Ai 2,5 6,8 46,3 20,2 0,8 0,7 0,3A3 23-38 0 26,1 3,2 5,5 46,7 16,5 0,7 1,0 0,3Cl 38-56 18,3 21,3 3,6 7,5 41,7 18,2 2,0 3,3 2,0C2 56-101 86,4 17,2 4,8 6,7 34,6 27,0 3,0 4,0 2,7C3 101-173 72,8 21,1 7,2 9,6 44,2 16,0 0,7 1,0 0,2C4 173-256 91,3 20,9 5,0 6,7 42,5 23,5 0,6 0,6 0,2 

Mati/res Complexe absorbant ..organiques (m.-dq./100 g) Fe203 

C N H TetHCI N;20 I * dur,
S () (0) Ca K "Ca 

Ai 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
0,33 0,044
Ci 5,1 2,0 0,18 12,1 6,5'C2 0,18 0,023 5,,1 3,4 0,17 10,6 
-

9,3C3 
C4 -

- 5,2 3,9 0,16 14,8 9,5

5,2 2,8 0,15 12,4 
 8,0 



rrou n %%.-

Goordonndesgdographiques: 60 10' S, 23O 10' E. 

Climat : (Aw)s; temperature annuelle moyenne : 24 oC. 
total annuel des pluies : 1575 mm. 
3 mois de saison siche. 

Rigion : Kasai, Bakwanga. 

Vdgdtation : savane. 

Matdriauoriginel : sable argileux, produit d'altiration interm~diaire de 
gras Karroo. 

Topographie: replat morphologique dans un paysage accident6, alti­
tude ± 660 m. 

Drainage: bon. 

Classification:s~rie K-S12; Hygro-x6ioferrisol, rouge, sur roches 
m~sozoiques. 

Description : P. GILSON [1958]. 

At 0-5 cm 

A3 5-32 cm 

Bi 32-53 cm 

B2,t,t 53-112 cm 

Descriptionmorphologique. 
Horizo 

sableux (loamy sand); brun fonc6 (7,5 YR 4/2);
 
sans structure; me;ible; racines nombreuses;
 
transition nette. At
 

A3
sablo-Prgileux (sandy clay loam); brun-rouge BA 
(5 YR 4/4); structure poly~drique subanguleuse B2,t.1 

moyennernent d~velopp~e; meuble; racines B2,, 
moyennement nombreuses; transition graduelle. 

sablo-argileux (sandy clay loam); ocre-rouge 
(2,5 YR 4/6); structure poly~drique moyenne

activit~s radiculairesmal d~veloppe; meuble; 
faibles; transition graduelle. 

sablo-argileux (sandy clay loam); ocre-rouge At 
(2,5 YR 4/6); structure polydrique subangulaire A3 
grossi re bien ddvelopp~e avec patines argileuses Bh 
sur les agr~gats, ces revEtements sont discontinus B2,j 
et minces; tass6; peu de racines; transition gra- B2,,2 
duelie. 



.
 . u: oto-argueux (sandy clay loam); ocre-rouge
(2,5 YR 4/6); structure subangulaire moyenne
bien. ddvelopp~e avec rev~tements discontinus 
sur ± 50-60 %de la surface des agr~gats; meuble. 

Caractdrisationanalytique. 

Granulomtrie en pourcent,
ProfondeurHorizon 	 (m Refus fractions en microns
 
(cm) 2 mm ­nu220 0- 50-50 100 100- 250- 500- 1000­250 500 I1000 12000 

At 	 0-5 - 11,3 1,7 6,8 50,2 27,A 2,2 0,6 0,2A3 	 5-32 - 20,0 2,6 7,2 45,3 21,6 2,0 1,0 0,3
Bi 32-53 - 25,7 1,8 7,2 -12,5 19,8 2,0 0,8 0,2B2,t,I 53-112 - 25,2 2,2 6,5 39,3 23,6 2,0 1,0 0,2
B2,t,2 112-170 - 25,7 
 2,0 7,0 42,2 20,0 1,6 1,0 0,5 

Mati'ires Complexe absorbantorganiques (m.-eq.I100 g) 
Horizon 
 pH Test HCI N120 Fe"03c N Val. (9.0)

M( Ca I K TCa 

At 0,58 0,067 5,8 1,1 0,25 4,2 0,6
Aa 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,t,l 0,19 0,042 5,2 
 1,2 0,14 6,6 1,2
B2,t,2 	 _71 -4,1 0,13 6,8 
 1,4
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CO!P OF WORK 

19. 3~ll a Tech.ItaI Snr'vtu, 

A. Obllo 1W, wfalch tho Trtro ary'lcou ,em+c I)* tjr,,tj 

The overall goal towardn which th:in project will contribute le to inareae 
the level, availability, 4rel nutritional quality of food production for the(con't) 

A. General 
The headquarters 13r txe INERA is. currently located at: Yangambi on the 
Zaire River near K aeangani, the proA . tcia. capital. The Mulurnba research 
station ia 30 km frora Bukavu with the area airport midway between, The 
INERA has a coctdination office i.7 Kinshasa. Each of these points has 
radio contact with the other.
 

Yangambi, although ivolated in many respe,-.to, is located adjacent to the 
National Agricultura! University where thare are a number of international 
staff members. atar, electricity and gasoline are often in short aupply.
Housing Is that which was occupied by former expatriate staff and Is in. 
fair cndition. Tlvwe can be made attractive. Kisangani, 80 kan by dirt 
road, has nearly daily areraft service from other parts o1 z4aire. (con't) 

vul db /o ,j(1) .C) +',,, r-oo?0,,, nc:4!,:dlr., .41%k' ,.' ... 

See B].ock 19R 

Sea Bl~ock 19B 

FS1 S.-2. R-2 in. Frenc;h. Team Leader: 8-3, R-3 in French with imdertarnding 
of Swahili very useful. 

The Contract Tham Leader should be c- ared to Confidential. 

Ss;j,l,' il * R gc % uts v. 17,A. with tour of dutyrx:a 

<:, ~+ . ,20.1,000 OXm :-.'+ ++33, 000ej, 

http:respe,-.to
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V. Vvipeat Gila UpIims pW...d tohOn~ sievicto *51cow ivR ftmh~ M sowdto & pe" dem4)o 0. CopC..wv *wy y swmkt 
id ft7Ied wd, 

See Block 19B 

Tfir 'r i* 4 
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660-0064 

tos English, Irvqe..nc o, t op ofI,.reulai. d A"YaJ. Jc areoPime-t-) 

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 
othtr items, progress, problems, in-service training, participant training,
oboorvations and goals for the ensuing period. Reports will be addressed to 
Foodl and Agriculture Officer/USAID with copies to the Delegate General of 
INEZA; the Director General of Agriculture, and the Contractor. 

flOCI~W~' rzSPf,irn n, Blov; I %C(4) cbowav.) 

1.Project Paper: INERA Support 660-0064 

2. 	Contract Team Leader should be cleared to have access to classified
 
ino'gmat:ion to the level of conf±dential
 

34, nceoionfa dp of ~ PosllclIletv Ag t ' ! it, AID1P C*Pelf)riti C&wu s.way 

A. ~~ Wrm~mi~ -INERA is composed of num .nots research stations, eaeh with 
a station chie, a-nd all directed by the Delegate General. The Contract Te= will 
provIde technical uervices to the INERA Headquarters and to Mulunga Station. (con' 

0. 0ovqv, ,inj 'owyw- LI/4ic Or.iieO - The Team Leader will provide liaison on Contract matters 
with the Director Gcneral of Ag.'cultura, and provide coordination of information
 
to f'he Zairian Institute for Scientific Research (IRS).
 

C. 	 AIO L ,i' clstW -. (Contract reports and mediation)et 	 USAtD/Kin.hasa Director 
USAID Project Officer (Contract supervision and liaison) 
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LOGISTIC WPI ORT 

2 L Ptrv isi.aisfo L gisic SU pPOrl 	 It Kind r m L.cal curtrncy 

A-	 Speel V~Items VhiOM "X" In aoble 9"110- at fight. W 5 my Supplied My
 

enty$ 0qweds l xp b ; h
quiIfie.tlcv"inso zaxleua o i , 
ieC Cornnts") AID Coop ratnhI COOP : "1 

CoututmCouiy 

Oflc , E , ,0 . .-­

.LI..fxzl~J Uju_ 	 ­

(4) Furnlture 	 X _ _ 

.JUHou--ghol.EquImon4ae,, N., q, tc.)X 	 X 

(6) rrnnprtotlon In Coo erating Cwi.ntry 	 X 

. . .:.)..
.. 	 ­

1. See Block 19B
 

2. Personal vehicles will not be transported to post at project expense. 

http:quiIfie.tl
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Block 14t first year of a

(con't) 

contract with an overall estimated life of four yearswith an estimated cost of $2.29 million, depending upon availab:Llity
of f r.ds. 

Block incoe 

(con0 capability thelnsittins
 

17A 'Mow aJority in Zaire. The Project will developof the National Agrictl*ture Research Institute(r,) create "production packagesl (INERA) ofor foodadaptive research, using a participatory 
legumes through applied and

research approach; (b) providesoils aaalysis, fertility inwestigations, consulting and recommendati-on
services to 
(c) 

those interested in advancing agricultural production;provide reliable ectivai:es of the production potentials and l1ita­tions of soils in zaire; (d) allocate INWPE's resources in optma..ma=n l, anwithin budgetary reatraj.nts, to research priotlea.
'.oak 19B in Bkavu there is a US. Ccnsulate offce with(con't'; The Peace wo Ameri:an officers.Corps :onduc:ts some of its :ln-.eountry trainingvolunteers in Bukavu.3]ikadvu for its

is :Located along LakeAfrica's great lakes. Kivu, one ofThe lake's elevation isof the surzrounding 1,400 metero. Mostarea is at an elevation of 1,500 to 2,500 mters.Mulingu and Bukavu are w:Lthin a few hours drivig time of severalparks including the Gerls3a Sanctuary, Climatically the iswith eome area pleasantof Zaire's jore p..'odutive 40olj. in the region. Thu,, mnyfresh fr.:It, and vegetables are ob'ta-rrable. Bukavu may no: have iuawesteyn impo.ted ygoods, liowever, Bujimbura,accessIbl. capital of Burundi, toby car ln half a day and has more supplies avatlable, 

Cent:racto.- perasnnj. will hay, duty-free privileges. They will aluobe eligible for .embrshp . theA -icau Employees Recreation andWe].fa.e &-,sociat.on (AER;YA). Thus they ui13- be abe;'nd com:t ,oar to ordor groeriesaupp!.US fOPI AMRWA inshasain (probably through aulu-nu o.1: KisangaUl group o.':d'.r. etc.), The Contractor wil.ltdevelop a uiethod to need totraWpoIr cod:-,;Eary goods and other 3upplie'- fromK~nshasa to the projec: tVives. 

Thc.,ra arc c: eduaiional fac.!.l-.Ie. in the project areadepaendents° for Miuert.auThece is an A.'in ehcol In ![:.nEhasa. Dolrdto.yiacill.tes for Jun:or high nrr. high school studrnts can imverzIly bearranged wit:h cne of thn mivvlo..ary groups. 

Each peraca, .itployee and dependents under this contract. will havetrip Lo Kinahava oneper year plus one Rest -nd Recuperation trip per2 4-m.nth touy, (Latter be.ing 4:o Athens, orGreece equivalent.) 

Individuals and dependents who accept the3e assig~ent should be self­starters, strong minded and able to cope with a vastly different c"ltureand environment. They should be acustomed to being nelf-sufficientweith respect to physical needs, .:.ventive wlth respect to social andrecreational activities and generally satisfied with themselves Snice 

http:Miuert.au
http:fac.!.l-.Ie
http:aupp!.US
http:sociat.on
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Block 19 B that will be their main resource, 
(con't) 

.3,Contract EmpIo'ee Benefits 

'These generally are governed by contractor's policies and USGSTR's as,ceasionally amended for UMS. direct hire employees at silar posts 
:'.n ,alre, including post differential, CoSt of living allowance, edu­
,mt*.n allowance and transportation of household effects to poet as 
,c'Corded to U.S. direct hire personnel at post. Personal vahicles will 
not be transported to post under this project. Personal use of Project 
,,eh:-'cles can be arranged. UoS. contract personnel may use the Embassy 
polch for first class. mail and parcels under two pounds. 

C , .Suppl ies. et c.. 

Of~flce spaee, office equipment, houring, utilities, furniture,
ho,.ehold equipm.nt (stoves, rearig,'. .ru, etc.), official trane­
v,.o -,:,aon withtn Zaire shall be furuftsned .ontractor employees. 

0. Technical Se .,rlees 

Yr. .rderto deve'Jxop the capabilit:.es of the "hNTRA, as outlined above,
::he zontra,_o .Ill provida a blend of tec.hnical assistance, on-i:he-job 

.ug, formal gtaduaile level ac.adermc trarinng and coumodity pro­

tih - 1-techrLt'a. as:Ustance will ccnus..t o1 long term and shorr torr, 
;e::.u one] '.i.ie att.aehed Table 1)o kmong the sevent long te-n posi.ioaa.
kbe Rtu.al Soeiolc gist will be the centr'act team leader, uress othe'e 
.g:.:ed upo, with USAID. "he a-noi't t:arn peraorine will 1e scheduled uy

i hi ! liader vlth the .oncutaence ci) the &TD P-roJect . 'fr33.ev 
.,:.,,~
t d .:(Tab-.e T,,
 

s£-i isupport person f:: con . personnel : iin 
~ tea. Fe will nrxivc_ -in ~6~n~of -the~tvai, iza:e .tn-cc 

.ng.n-n: a F.upport tea. ,in of -:hi. coord:fnate specf.!,.a.on ... 
i,.n. cviodi.ed: and place or,:!rs for same. , -,Tred p .:osct 
Suq.ap by two mcnths with .- : ar :.i. of the full tezam 

t'.3-, H .,e positions of So. S:ctt;., ba Class).fiez, Lab en!a 
. ;.'rah Agrtonom:t, and Ri;Ara . sniolog'.St will be poited at UD.uagil.,

'h:.h ox.r tvo poeitiuns dta..:Inp ,,ith the i:aaesameat of :NERA &xd *th 
/ g:~:uJ.tural ResFarcI Sube,:cr uiil be posted at Yanga&bI. 

"a :dloi.on to the short oour.-;e and n,-the,-Job traiuins cinduetec by
ih.,' contresctor7 o I-echnica. staff. the contractor will select traineer, 
in .,3ooperation with the Participant Training Selection Coniuittee (r'"v,,

I ,P,page 51) and will handle the adlhnistration, coummelling, et(., of the 

http:sniolog'.St
http:cviodi.ed
http:specf.!,.a.on
http:capabilit:.es
http:equipm.nt


IN..-A Support iTU-.. . . . .......
*-j 


13 PIO/T 660-064-3-70027Block 1 
(cov's':) participsat tral.ning program in the U.S. (however the trainees research 

work and related thee"s will be done in Zaire on subjects which will 
have practical uses to Zaire). (See attached Table 11.) 

The first major project evaluation will be completed by July 1979
 
(approximately one year after arrival at post of the technicalpero"".: . 
and annually thereafter. There will be two separate and distinct Zocc 
of evaluation. One will be the technical assistance and training in the 
ag:-icultur l 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. 

Tehnical assistance costs are estimated on the basis of person years/
 
winths of technical assistance, long and short term.- Costs include the
 
foIowing:
 

Long Term 
$Jerson Year 

Short Term 
Person Moaitb 

Sal.ary 
Pec Diem 
Differentiai 
Overhead (120% of Salary) 
Ed:ucatlon, Tnt. Travel 

and front post, R&R, 
home leave, ate. 

to 

$ 30,000 

6,000 
36,000 

8,000 

$ 2,500 
1,800 

3,000 

700 

TOTALiPEWSON Y ,MNOAOMh $ 80,000 $ 8,000 

PERSON YEARS/MON!US 24 46 

TOTAL COST $1 920 000 

aa.cip.mt training costvs a-,e based oa a per month cost. in the U.S. 
of $950, plus a set aaidq of 20% of total participant pvogram cost 
i $50.,000 for a University Contractor to handle the a.'iutration, 

cojuselling, ett.., of particiPntR, and an additional fund oi $2.2,00 
i Et 11 pant'i.c'pnts -,-Englisth language traini .g ($950 Y 24 mo. x 

.q'0,000+ $22,000 - $322,800. " No tvainiug aditinistrative coatav ars 
po:og.atmed in this nitial 3I7/T. 

The Project Paper envisioned 'rhat a Eole contractor o), :Lra.itutioi in 
the U.S. would be awarded the contract for technical assistance. 
Therefore, it is proposed that the contractor carry out the pu'chtise 
of equipment, allowing a 5% et. charge for administrationx. Table Illf 

ptresents a sumiary of project cotmmdity requirements which the con­
tractor would adiminis.e" with -cheexception of categories 2, 5, and 9. 

T'e USAID Mission vil! order the latter in advance of letting a con­

tM.act for this PIO/T. No fundi are included in this initial PIOi' for 

ccmmodites, or the a.minis):::ation of their procurement. 

Lvcal currency support equi-alent to $33,000 by the GOZ is provided to
 

ia'chabilttate the laboratory .fnvilitfeo at Huigu ad houses fo-.' the
 

http:aa.cip.mt
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Block ::. 3 o. ii . and loMulungu.
 
(con t)
 

E Coatractor Selection Criteria
 

1. Experience and qualifications of proposed personnel and backstop
office (60%). 

a. Long term field personnel (40%).
b, Short tern field personnel (15%) 
c. Contractor's home office support staff (5%).
 

2,. Understanding by the proposer of the problems to be addressed,
approach to be used and organization to acc-mplish stope of 
work (20%). 

3., Overall 	responsivenese and price of proposal (20%).
 

'heBlock 4 T Contract Team will be headed by a Team Leader 	Tiho will ccardinate(coa ") 	 project activities at the Mulungu Station with the station chief.
&esessment of the agriculture research aubsector and INERA will be 

The 

coordinated with the Delegate General of INERAo 
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TABLE I(c -. ) 

PERSON MONTHS Of' 'TECE. IM~GL ASSISTANCE
 
FISCAL YFAR
 

79 80 81 82 TOTAL
78 


Soils Sc±enuist 4 12 12 12 8
 
ay-,d Clasaifier 4 12 12 12 8
 

L,., Te-hntcian 4 12 12 12 8
 
Re:.iea:Th Agron. 4 12 12 12 8
 

8Ru: & 3oeltoi. 4 12 12 12 

Ag::icwl.tual Res.
 

Mgt. P (anner 4 12 8
 
Bu,;nenr&-Agt.
 

co ui'tant 4 12 8
 
28 84 76 60 "40 288 24yrs0SuLi-Tci:rl 

Sh;:zt Temi 
6Loistialt Suppcrt 6 	 3Pedokigy 	 2 1 

3 	 6.M:a P;..hoiogy 2 1 

P11it Phy iology 1 2 2 1 6
 

in1' Il -da 
32 1s, L('. i ty 	 2 1 3&- oms...,tqy; 

3 	 3Ch )lje . er.olon 

Sc 4 1] obiology 1 2 3
 
F< .i l!J.:O gy 2 1.3 

3 3FW :1 ;a,,.ogement 

3 3
Sk ,.;.a E .'- 'nion 

,~o. 	 1. 1 _. I 4 

7 10 13 8 46 34 yrin,St8 

36 91 86 73 48 334 27-1- yrq 

TECHNICAL ASSIS'A91C 1NVTIAL SCheDULE 

2j'10 78 Logistical Support pcxr.-on a-r~ives in Zaire 

5'".L5. 78 ToA. Team Leader ar-:. 'z 
5131. 78 T.A,. Team sr)ive.' 

7,"31,,70 Logistical Support pazton leaves 
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Block 19 B TABLE II 
(ca'a ) 

PERSON MONTHS OF PARLTICIPANT TRAINEES 

No of 
parti- FISCAL YEAR 

FIELD OF SM*Y. cipants 79 80 81 82 83 TOTAL 

Soils Sciences (3) 6 27 30 9 72 
Land 'ClassifI­

carkor (4) 6 27 33 21 9 96 
Reueazch Agion­

owist (2) 3 15 21 9 48 
Plet Pathology (1) 3 12 9 24 
EUOtnyugy _ - 3 12 9 24-

TOTAL 15 72 99 60 18 264 - 22 yrs., 
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B:.oelk 19 B(con 't) 
TABLE III 

PROJECT COMMODITY MEUI ma S SUMMARY 

FISCAL YEAR 
WTEGORY 78 79 80 81 TOTAL 

I. Agricultural $ 30,000 $20, 00 $1,000 $1,200 $ 53,000 
Equipment 

2 Trausportation 59,100 10,000 37,U00 106,,00 
Eqiuipnent 

3. Maiutenance and 9,200 600 9,800 
RepaYi: Equip. 

4: "seed & ",'erxilizer 2,000 3,000 5,000 5,000 15,000 

5. Offfh*: Mquipplent 9,900 9,900 

6, "edolog', Lab 24,000 1.6,000 5,500 5,500. 51,000 

7. '..,oil Su,:vay 26,000 24,000 14,000 14,000 78,000 
Eqpi,&n 

8..,egteu -ab end 
Field Eup 

4,000 2,000 1,000 1,000 8,000 

9, 'Ouseo .d 70,000 70,000 

Srb..Total $234,200 $75,800 $64,100 $26,;00 $400,800 

5%4 12,100 )7__.Q00 6.320 1,300 2LJaO0 

'r0TA L $246L300 179,00 §67..30o $2L ,000 $421,300 


