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, 'REPORT. OF ‘THE :
- JOINT- ECA/FAO/G&RMAN FOUNDATION SEMTHAR L1/ .
) 0N e
AGRIGUI_JDU_BAL INFUT FACTORS

‘Preface

oIt was at the suggestion -of ECA that the German Poundation for -
Dm_re1(:)33.:'1.11-@_,é‘.Gom'li‘ifqJ:fi.es‘.de;-x'sr_io’ﬁe{it-an.In‘tiern'-a:tiorial'-‘fE'»'em:‘r;'na--x-'-r-'-'1:"c‘:'-&ffg’f:c':'|.'fc'1'.1'CL"”G'ULI‘E{?L':’f:m
input factors. : LCA proceeded from the recognition that the techriical- factors
dlst1ngulsh1ng the relationship between input and output- in “the agrlm s
‘cultural sector must beecome generally known befdre steps tO‘plan_an& 1mbie—
ment: agricultural measures-in Africa could be fruitfilly taken. - The
organizers: of the: Seminar were.aware of the divergences in input-output -
theories relating to agriculture. - For this reason the:Seminar direchors’
congidered 1t expedlent to base the _work of the Semlnar .on various

801ent1flc sources._ o

i As 1tssf;rst:task.the Seminar set. out-to collect né%iéﬁal‘éﬁéﬁisﬁics*
‘0H~Pr9ductiaﬁﬁfaQﬁOTS€in the agricultural sector in Africtn countries,
The.delegates presented agricultural staﬁistics available for their '
countries‘aﬁd@inpthia‘manner the basis foﬁégénefaik'sﬁudy and evaluation’
was sereated.  Working groups then undertook to improve this sttidtical @
material by providing petinent information on those areas for which the

required data had not been available.

The German arnd 1nternatlona1 experts responsible for the Seminar
could not expect to arrlve at results Nhlch would lend themselves
immediately as a basig for plannlng in the countries participating, In
the opinion of all partlclpants, the Senminar nevertheless served its purpose.
On the one hand, “the 1mportance to be attached within the framework of

agrlculturalrp:oductlon_pplycy:to input-ocutput relations was brought home

.;/ Held from 30 August to 24 September 1965 in Ibadan/Nigeria and in the
Federal Republic of Gernany.
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to the delegates from Africa, On the other hand, ECA and FAO le.rned
from the Seminar the &xtent of desk work ‘yet to be doue befors
agricultural policy in the regions of Africa could be effectively co-

ordinated.

At the closing cession in Berlin it became clear that all partlclpants
were interested in continuing the dialogue., The task falling to
scientific groups was siressed as being that of developing and co—ofdinating
input~output -theories to the . point where practical application could
... be made in the agriculturalxséctor in developing countriess WNot only the
fruitful discussion on agricultural reality in Africa and the lively
. dispute over the "how" of agricultural progress, ‘but also thé courage of
the participants, above .all ECA and FAO,rtb-uhdertake'pipneer‘work-Within
the forum provided by the German Foundation for Developing Countries -

contributed in large measure to the success of the Seminar.

We are indebted to all who took part in the Seminars to the o
representatives. of ECA and FAD for their gplendid COwoperatlon, to the "
other members of the dlrect;ve;staff and to the experts presénting working
papers for their excellent. dontributibns, to the délegates from twenty—
six African countries for thelr outstandlng team apirit and their open—
mindedness, and to the Unlver51ty of Ibadan, in particular here to

Professor Ayo Ogunsheye and Miss Lalage Bown for: their untiring efforts.

(Siéned) Dr. Gérhard Tritz
o ' Director General

German Foundation
e o

" Developing Countries
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Is Purpose of the Semlnar

1.

The maln }urpOSe of tne Seminar was:

(a) To determlne what 1s Imovwn of the economics of modern
A‘technlcal 1nnuts in African agriculture in terms of
" ths phy81cal and value responses to expendltures orn
“4hem; S

f(b) To—identify thoée areas in which information'vital to

policy is lacklng, T

“.Cc) To propose a speclflc programme for obtalnlng

required data through the oo~operatlon of research

1nst1tut10ns.

I, Partlclpant

2

Thlrty—three partlclpants from twenty-four Afrlcan

countrles,'lnv1ted by ECA and the German Foundatlon for

e Developlng Countrles, took part 1n the Semlnar._ They

3

were divided into 4 Worklng groups ag follows. .

(a) Fertlllzer Working Group 11
(v) Irrlgatlon Working Group: ‘T,

'(c) Plant Protection Working Group: 6

(a) Machinery Equlpmeﬂt Worklng Gr0up° 9

Of the thlrty—three representatlves, thlrtymtwo

"part;clpated in the trip to the Federal Republic of

Germény. Cnly one representative (Malawi)'was hot

Africaﬁ. The list of part101pants 1s attaohed.

Jiii;i: Dlscusslon Leaders

4.

There were four discussion leadsrs, namelys
Dr. F.W. Hauck, Regional Soil Fertility Bxpert; FAO,

Accra, for the Fertilizer Working

Groupe.
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Dy, F;'Ahigrimm;'

" Prof, Dr, H, Ee&dergoft,

6o

i Regibhéi"ﬁétéix

gy Lg HOI‘S"tg .

Bugincer, FAO

for Afvica, Acura9

Devoloprent

Reg?Onal Officer

for the

C Irripgation Worklnb Groupp

Kuraiorium fuxn,

Landwiﬁﬁschaf*'

FedﬁT”L ?ﬂpdbl

:the Nachlnerv fau

Tecknik in der

Frankfurst,

i6.of Germany, for

. GI‘O‘LJ.}_) o

'All four dlscu351on leaders
"papers, Whlch Were dlSuuSSpd 1n WOy klng

;leaders also prepared the quOStJG”ﬂalrﬁw

Republic of Germany9

Plant ¢rof i

ipment Working

Univerﬁity‘of_ﬁunsﬁerg Federal

for the

na Uo*klng Groupc

Jb“_T

od thnlr 1ntroductory

roups. ~The discussion

s Which were

&1Sur1buted to the partWGqunfs in advan009 and after belng

compleied by them, brouwht %6 Ibadar.
were 1o some extenu a ba31° for the dls

gToupd.

o
]

The irrigation cuestionnaires were pre

fl
Oﬂ.

namelys Maﬁritaniagfgénngai Sierrs

163
2

Lo Maliye Upper Volta, Ghana, Niger, the Ub

Te

8a

fEthlopla, Uc'and_a9 RWaﬂﬂa,‘npnwm Na7dw~

hese questlonnalres

hssqonu 1n working

ented by 16 countries,
135 leerla, Ivory Coast,
it d Arab Republic,

and Médagascar,

The fertlllzer uuesi}ncm.u.f_aLren> ware prss

nemely: Liberia, Ivory Coast; Unper-
the Unlted Arab Republiec, ‘the. Sudan,  Eth

_Kenya and Malawi, -~ -~ o o an

*+ed by 13 countrles,

=
‘l.r

hloplap

- Nlée;, ngerla, Chad,

Gganda, Rwanda,

Thaﬁmadhinefy~e@dipment:quesfibnnaires combined with plant
protection questionnaires wesd presented by only four countries

namely: Ivory Coast, Camercon; Rwanda snd Malawi,
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iv, Opening gsesgsion

.9.

The Semlnar etarted ‘on 30 August 1965 in Ibadan, Nigeria,

Cwith two papers presented by Dr, E. Gorzelak from the

10.

Economic Commission for Africa end‘Drﬁ T, Troscher; State

Secretary, Wiesbhaden, Germany,;fThese papers are attached.

Dr. QGorzelak delivered the opening address on behalf of
Mr. Robert K. A, Gardlner, Ixscutive Secretary of the
Unlted Nations Economic -Commigsion for Africac The

mitritional deficiencies and rising food 1mports.ihsﬂfrica

- = despite the efforte being made by +he respective governs=

.

ments to brldge the gep - etlll reaulre that more ettentlon

- be devoted to the etudy of crop responses to modern

mEpor o
LA

11-

roa g

5T -]

12’

-

13.

technlcel inmuts, namely, ferﬁlllzers, plant protectlon,
1rr10at10n and, mechanlzatlon, By physical and value
responses o expendlturee en certaln inputs we mean the
input~ocutput coefflclents between expendltures made on the
1nputs and the returns yielded: bv them. Knowledge of these
coefflclente is 1ndlepenseble to economlc plannlng. Modern

economic plannlng means’ ch0051ng the best variant from

" among iany possible variants based on caloulations whioh

have béen madé with the assistance of input—output

coefficients.

Modern agrlcultural plenn1ng$ to wkich Dy, Troscher's
peper was devoted9 regulres the thorough knowledge of

statlstlcal data9 o.M, other 1nbut—output Goefflclents.

_The reporte of four worklng groups wers written by the

dlecu531on leedersg Each rencrt summarizes 1ntroductory

' peper, statements,'content of queetlonnelres and the

dlscueelon during the working sesslong.,

The following countries were reprssented in each

discussion groups
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(a) Fertilizer Working Group:

Chad, Hthiopia, Ghana, Ivory Coast,.. Iiberia, Malawi,
Nigeria, Senegal, Sudan, the United Arab. Republic, Ugandaj

() Irrigation Working Group:

‘Ghana, liberia, Madagascar, Mauritania, Séﬁegal;'the

-United Arad Republic, Ugandas

( ¢) Plant Protection Working Groupt

Central African Republic, Congo (Brazza. ), Congo (Leo.),

Gabon, Nigeria, Upper Veltas

(@) Machinery'Equipment wor?ing Group:

o Cameroon, Mali, Nigeria, nger, Rwandey Sierra Leone, Toge. -

14. As the discussions in each group were held for half of thée day
‘only, many partlclpants_from other groups volgntarlly attended

the sessions of two or even three different grbuﬁs.

Fertilizer Working Group

15, Fertilizer Consqm@tion in Africa. The fertilizerlcdnsumption
“in Affica in 1959/60 was 400,000 metric tons and 1963/64
850,000 metric tons of plant nutrients. . This represents 443
per. cent of the world conéumption. The United Arab Republie
uses dbout half of the total African consumption. The target
figure for Africa in 1980, calculated by F.W. Parker, is
846 million tons plant nutrients which is 21.5 times the_;
quantity consumed in 1959/60. In 1959/60 1.6 kg. plant nutrients
.per hectare of arabie land were used in Africa. The targetd far

1980 is 34 kg. of plant nutrients per hectare.

16,;The FAO Fertlllzer Programme hasg produced experimental results
in West‘Afr;carslnce 1961. The technical and .economic aspects of
the fertilizer use in agriculﬁure'have been investigated,
Summarized technical and economical results aré presented as
follows: ' ' ' | A
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. NPK 22 5-22 5 kg./ha. glves a 62 ‘per cent increase

over control and a value cost ratlo (VCR) of 2.3,

NPK 22,5-22-5-22.5 kg. /ha. gives a 182 per cent.

_lncrease over control and a (VCR) 0f Te5e

NPE 22.5~22.5-22.5 kg./ha, gives a 51 per cent

increase over controlﬂand a. . VCR of 4.0.

P 45 kg, /Ea. gives a 59 per cent increase over control
and a VCR of 4 Te

_ Nigeria'(Wégt”and Hidwest)

Maizes

‘Ricet

Yams:

-Benegal

Rice:

The combina%ion.of nutfiénfé”did'mot nrove
economio:on:locél varieties.’ if'pays however ‘on”
improvéd‘vérié%ies. NP and K &t 22,5 kg./ha.

give an average increase of 30 per cent over control
and a VCR of between 1.8 and 3.4. ¢ 0.

‘PX at 22.5 kg./ha. with an .increase of. 31 per cent

over control and a VCR, of 3.6,

NPK at 22, 5 kge /ha. with an increase of 28 per cent

over control and a VCR of 2 1. .?:uﬂ_h

_NP at 22, 5 kb /ha. with an increass of 38 per cent )

over control and a VCR of Te 5. o .
NPK at 22 5 kg/ha. wlth an 1ncrease of 33 per cent

over conﬁrol and 8 VCR of 4. 5.

N 22{5'kg./ha.'giVes:an increase of 35 per cent -over

“control and & VCR of 5.2 {unsubeidized) and 9.3 -

(SubSldlZPd) B ; s b
N 45 kg./ha. gives an increase of 61 per cent over
control-and a VCR pf‘4.5-(unsuhsldlzed) end 8.2

{cubsidized).
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NPK 45-45~45 kg./ha. treatment with 82 per cent
‘{increase over control gave the highest increase

but it was less economic.

Millet: i _' N 22,5 kg;/ha. giveé an iﬂdfease of 65 per ceat over
| control and a VCR of'4;4 (unsubsidized) and

7.8 (subsidized). - ' _

‘NP 22.5 Kg./ha. gives an increase of 79 ver cent

~over control and a VOR of 2.4 (unsubsidized) and. .
4.2 (subsidized)s

NPK 22.5 kg./ha, gives an increase of 87 per cent
over control and a VCR of 2.3 (unsubsidized)

and 3.7 (subsidized)n

- Ground-nuts: £=20~10 (135 kg./ha._NPK) gives an increase of
ZT-per cent over control an@ a VCR of 2.8 (unsubsidized)

and 4.0 (subsidized);
Morecce

Out of 920 demonsiraticns 87 per cent showed a positive economie return

and value cost ratio'of 2.1.

As the FAO Pertilizer Programme is not yet finalized the following
conclusions whould be considered as'greliminggxﬁ
174 The total avérage yieid increase of all experiments cerried out
within the FA0 Fertilizer Programme in West Africa is 65 per cent over
nonwfertilized ﬁlots. Fof'dbmpafiébn,'the sverage lncreases in
1962 in the Near Past Fertilizer Progrémme with comparable
auantities of fertilizers per hectare, was 42 per cent. In Northern
~-Latin America, the average increase of 83 per cent over oontrol_hgs

been, achieved by a double dose.of fertilizers on an average.

‘The biggest West African average increase in 1962 was in Ghana
lf?? per cent over”control). This wag about 10 per cent less in Senegal

and 30 per cent less in Nigeria.
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Trials carried out with.increasing'doseS'bf the three planis

‘nutrients NPK show that under average conditions the blggest

increase ‘of yield is achieved by the first 20 kgs per hectare
of each plant nuirient. Thers is'a.further considarable
increase %ctween 20 and 40 hg/ha whlch 13 usually also economlc
but the yield curve flattens con51derably between 40 and 60
units of plant nutrients and is almost horlzontal between 60

and- 80 unlts. As soon a8 1mproved varletles are used and the

‘methods of cultivetion 1m0roved, and of course also in

51rr1gated areas, blgger ‘uantltle% of fertlllzers per heotare

are Ju%tlfled.

The resul%s in all West sfricen countries, with a few exceptions,
show that two plant nutrients give a higher increase than one

and that three plant'nutrients'gife more thaﬁ.two. In ‘the forest,

‘W gives thé main ‘increase hut'théfe is a further economic

increase with an addition of 1?"'= In the savannah, the P effect is
the biggest but the andltlon of N glves a further increasse. The
increases by combinations of NK and FPK are lower. When NP is
oombined with K, there is & considerable economic increase in

60 per: cent of the trials.

Undger shlftlng cultlvatlon, fertlllzer application showed
advantageous effects from the first vear after clearance of the

land.: =

Out of 5613 thréeéana_fbur—plot fertilizmer démonstratidns in

West Africa, 80 per cent showed positive economic returns to at least

one treswment, :nd the averagé V(R of. the best treatment was 36.
Out of 1219 nine~plot trials 99 per. cent showed iositive~eoéﬁgmic

returps and the gverage VCR of the best treatment was T.3.

The statements presented on the bas1s of the filled~in .
questionnaires glve the indlcatlon that favnurahle value cost
ratlos have been achieved also in the follow1ng countries: egxa,

Malawi, Sudan, Chad, UAR, Ugandm. The value coet ratiog are in
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234

general more favourable on. export crops but also positive on -
crops used . in the ceountries. -In some cdscs (for instance Chad)
fevourable value cost ratios have been achieved by using one

plant nutrient only instead.of 2 or 3.

'The'profitabilitv of fertilizer use can be iﬁﬁluénced as

followss:

(a) 'Byhimﬁrovéd apﬁlication bf ths fertlllzer, for 1nstance, by
 using it plant hy plant 1nstead of broadcasting. Split doses
of nltrOgen have given 30 per cent yleld 1ncrease in Wigeria when
using 3 times 20 kg/ha N instead of 60 kg./ha N in one dose,
The difference in the sources of the plant nutrlents tan also__

influence its effects,

(b)' The 1mprovement of the othecr 1nput factors can 1ncrease
o considerably the effect 0f the fertjlizer, Examples heve been
given from Sudan (1rr1 atlon of the Gezlra scheme) and . from

ngerla (1mprovad maize varletles)

(d) . The price of the f rtlllzer raid by the farmer can he
: lowered by jigher concentration of the plant nutrients . -
especially by the use of compounds instead of mechanlical
mixtures, by gubsidy of dlfferent types and by credit for .

fertlllzer purchuge at lew 1nterast._

(&) Fair prices for agrlculture products and a well working
marketing system can considerably 1ncrease the profltablllty

of the fertlllzer u“e.

The followlng reasons have been‘glven for the need of an

increased fertilimer use in Africas

Fertiliger is needed for increasing the productivity per
hectare and per persony, to halance azs far as possible the lagk
of organic matter, to maintain an 1ncreased Tertility of newly :
cleared- 1and 40 make the transitidn p0551b1e from low yleldlng

$hlftlne cultivation to contlnuous cultlvatlon, for comblnatlon
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~ with the otaer 1nput factors like: improved warieties, plant

24

25.

26,

proteotion, mechanlzatlon, 1rr1gatlon, to-reduce and eliminate
imporis of agricultural products in order to save foreign

exchange, to improve the living standard of the farmers.

Fertlllzer Bupplvs The sug ply problem usually exists only for

the kig number of gmall farms which are produclng oy far the
biggest part of the food in hfrlcac The main obstacles to the
ugse of fertlllzers in gmall farms afes lack of adequate tech~
nical lnformatlon, inadequate ex tens1on servloes, lack of the
other invut factorq, laok of adequate 31pply and marketlng
systems, lack. of credit, unfavourable “olaulonshlp bel veen

the price of crOps and cost of fertilizers,

In many cases the exten51on_serv1ce although not a sales
organization has to start selling fertilizers. Under a normal
development ‘the saies sre taken over gradualiy by commercial
orgahizatioﬁs, @rEVaté firms and agrioultural supply énd mar-—
etlng ca—operatlvesgl The oo~operatlves iOT pupply and market~-

ing prove ‘es peclally effzclent in areas with emall farms.

It has bheen strongly recommended that an intensified research
and experimental work should produce much more detailed

information on fertilizers as an input factor in all eountries

interested. PFurther on the introduction of fertlllzer into

practidal 2 rlculture requires a strong 1n1t1at1ve for 1mprcv1ng
the soll’ analysls service as a basgie for fertilizer ..
recommendatlons and exten81on work in all its aspects; For this
development, the experience of the technical aSsistance.
organizations is urgently needed.

Local Fertilizer Productions At present fetilizers in Africa

are produced only in the United Arab Republic, Morocecco,
Rhodesia and Uganda. The other countries depend on importaition.
Plans for fertilizer production exist in several countries., One

of the main problems is the still low or-very limited consumption,
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Vi,

‘which makes it: 1mpos51ble or at least doubtful to run a modern

- Tertilizer plant economically.

Irrlgatlon Worklng Group

27« A summary of the qulC 1nputs (hr“akdown of capltal
1nvmstments) derived from the questlonnalres is presented
in the attached Table 1. It should be borne in mind that

most of the figures given in this table are tentatlve.'

28+ During the discussions %he following points were'raised%_ .

(a) Ir:;gatidn‘in general: From the country statements it
'became_evident'that in many @ountries irrigation
development was looked updn as an important means of
safeguarding or diversifying agficulﬁufal.crop
production, : ' '

".‘jNotes The wholé frameworkrof irrigation in'which-maay'
dlfferent factors such as cllmate, soclal cendltlons,
englneerlng problems, level of agrlculture, etc. play
a role, could only be touched upon briefly during the
alscusslons. In spite of the llvely interest of the

“participants to discuss these factors, the schedule dld

not Dermlt to go 1nto detail.

(p):Input factors The knowledge of inout factors of 1rrigat10n
in Africa. belng extremely 11m1ted it LS “hoped to collect
Lenough addltlonal information from the results of the
ouestlonnalres, to be able to have an adequate bas1s for

discussion.
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29. An attempt was made %o discuss the information available, but

“because of the limited knowledge, results were unsatisfactory.

30, The country statements gave a good picture of the situation
regarding irrigation in the countries concerned and vere

followed By lively discussions.

31l. The late distributions of the gquestionnaires with the

consequent limited resulis in facts and figures, did not permit

a detailed analysis of input factors on irrigation. On this

subject the following conclusions were reacheds:

Qa) The capital investment in differeant schemes ghowed a wide
range in cosis per area irrigated {£30 - 275/50« or
50,000 ~ 460,000 CFi/ha,).

(®) This ronge not only reflects the different types of
' environmental conditions governing the capital cost, but
also whether construction ig done by local or foreign

enterprises.

(c) Many countries are not in a position to postpone irrigation
‘development until the training of local technical personnel
has reached a level which would make i+t possible to
calculate planning amd execution of irrigation schemes by
théir own staff, Consequently, these countries are obliged
to use foreign consuliing engineers and contractors, Which

lmplies higher cosis.

32, The present mesting should not be considered in itself, but as
a starting point for future exchange of views and experiences
and intensified international co-operation in this field, A
meeting on irrigation in Africa should be held at a suitable
date and FAO and ECA are being requested to study the

possibilities of organizing such a meeting.

33, The participants should be asked to complete the gquestionnaire

with respesct to irrigation upon returning to their home country
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~and to mail them to the FAQ Regional Cffice for Africa im Accra
or.to the Economic Commission for Africa in Addis Ababa. The

~ information resultlng from these questlonnalres should be

~evaluated and analyzed by expsrts of ECA and FAC and distributed

~to the African countries.

© 34, It is recommended that inter—country exchange visits of
irrigation officers he organized in order to broadsn their

—vilews and experiencess

VII. Plant Protection Working Groqp

35. The partlclpants of $he worklng group presented a short summary
O eE the main p01nto concernlngfpest control, the organlzatlon
and legislation of thé official plant protection service and
" the difficulties ariéing from the fact that each African country
has'spedial plant protection problems. As far as the pure
sconomic side of piaht protection is concerned, some membsrs of
the group dealt with the relations of the use of pesticides and
plant protection éqﬁipmeﬁt'to‘fafm management and farm account=
ing, In consideration of théir sesial aspect, the important
?foblems of labour sé?ing and labour simplification were also
discussed. Al participants.étrésseé the importance of a
carefully valanced correlatlon between chemlcal b1010g10a1 and

1ntegrated pest control.

36, It was underllned by several spemkers that in %he fleld of plant

preotection introduction of_modern chemicals and technlcal

.. application methods must always be adépted to the local

- conditiona. Méchanization shbuld 5niy be introducéd step by step
conforming to 10051 conditions. Most inteies%ihg comments were
advanced on problems of re81dues, blologlcal and 1ntegrated pest
control, use of gamme, rays and chemicals Ffor the sterilization
rof males‘and the subsequent eradication of pest species in
'1solate& reglons, an&_dn the poésibility of ‘controlling plant

dlseases and pests by breéeding Tesistant vapieties of cultivated

;i
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-+~ 'plants or introducing a “sound" crop: rotatlon. Be51des, special

a;preblems concerning plant. quarantlne were dlscussed.

_.,37_.-_-

38

In” most Afrlcan countrles great efforis have been made to

'organlze a rea11J effectlve, gseientific, and technlcal plant

protection surveye. H0W9v9r9 success.of these. endeavours has
not everywhere been attained because in some countrles.certaln
functlonarles in their reapective ministries do not recognlze
the great economic importance of pest control or they are not

able to realize the prdoﬁloal pre—conﬁltlons for 1ts

accompllshment.

In most Afv1can couniries there are well- equlpped soientific

institutes or research statlons. However, a8 pointed out by

some speakers in the course of the discus szons, some of these

research institutes cannot apply the results of thelr

:sc;ent;flc work., The maln reason for this handicap is the lack

_;oquufficieht numbers of medium personnel which could ensure

a permanent and fruitful contact hetween the research

Cinstitutions and the farmers.

39,

10,

Development of an effective agrlcultural extension serv1ce

closely connected w1th the re%Eﬂrch stations must be regarded

as a decisgive part in. further endeavourq to incrsase food

production. Exﬁension gervicea should bhe a-réal help to the
rural population ag a means of mass education. One of the best
means to strengthen the farmer's confidence in official exten—

sion services is the laylng out of. demonstratlon plots. Within

rthe.framework of official agrlcultural.exten51on organizations

the so—called forecasting and warning ssrvice ig of particular

1mportance.

There is .only a ccmparatlvely small assortment of pesﬁlcldes
available in the markets of African countrles, mainly the
insecticides: DDT, BHC, Aldrin, Endrln, Thiodan, Dleldrln,

Chordan, Parathion, Malathion, Dimethoate, Dipterex and Mineral




4.

42,
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01159 funglcldes ol the ba31s of copper compounds, Zineh and

TMTD and sone nematlcldes, acarlcldes, rodentlcldes and

herblc1des in smaller quantltles. The supply of pestlcldes is
usually adquate at least for the treatment of the main Cerops

but there is an urgent need of Sone spec1al compound.

All possmhle precautlons must be taken in clo e co—operatlon
Wlth the respon31ble health auuhorltles to ensure that any

danger either to the appller of chemlcal compounds or to the

_consumer of the harveqted products is ellmlnated.‘rIn areas

where the populatlon is stlll not accustomed to handle

chemicals, dangerous materials should be prohlblted.

Ag far as possille, selectlve 1nsect101des and acarlcldes

-~ which do not kill predators and parasites of pests are*td‘bé

43,

44,

45,

given preference in order to snare“the'benéficiai'ahtégbnism

of pests, For the Same Teason, b1010g1ca11y favourable dates

‘ghould be chosen for - ‘their application.

An urgent problem 1n'aome Afrlcan countrles ig the n909931ty
of offlclal t@atlng and apnroval of pestlcldes.' Thls 1mportant

task should not be left to prlvate assoclatlons or flrms.

Generally, it may be stated that the supply of: plant protect1on
equlpment‘1szery_;;m;ted in the:cquntrles_concerned, High
power equipment,(moﬁo:ized_sprayers,,&usters, orhatom;zers) is
usually only availablérin large plantations owned by the'
government,'rural 00*operatlves or 1n prlvately owned machlnery
stations. Alrplanes or hellcopters are malnly used by
contractofs. Therer is complete 1ack of 81mple plant protectlon
qulpment sultable for small farmers. Usually_all plant

protectlon equlpment is 1mported.

Many Afnican countries, duewto,the social,struéﬁure-of,the
rural population, need simple and. lightweight. implements to be
used either by hand_(tins;fo: seed treatment, traps for rodents

or birds, simple hand dustera or hand sprayers for small plots)
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' or, in some cases? in connexlon with anlmalsn Use of eculpment

by pest control teams suppllea by co—operatlves or government

mdchlnery Statlons is generally recommended.

46.

Vill.

47

Internatlonal co~operatlon i1s already effectlve‘with.regard to
some pests (1ocust9 weaver blrds, etca), plant disecases (Virus,
'funcus and bacterial dlseases), breeélng of resmstant o
‘varletlns (of cultlvated plants) or weeds control (water~hyaclnth,

etco), but co—operatlon among African countries should be promoted

ag rapldly a.8 p0851b1e and be expanded to many morae problems of

plant protectlon.

Machlnerv Equzpment Worklng Group

Reworts were recsgived from the partlclpants of six countries

.. namelys Sierra Leone, Nigeria, Togo, Cameroon, ngerg Mali

-and Uganda. - In alluofﬂthem, emphasis was placed pn the

mechanization of family farms. It was congidered of higher

1mportance to make the wovk easler for the farmer, to ralae

"the Droduct1v1ty of hls Work and 0 inecrease the ylelds and

8. T

'the quallty of crops for & better nutrition of the
populatlon, than to dlscuss the mechanization problems of
the’ plantations with cash crops for export. Discussion of %he

“mechanization of haﬁdliﬁg*the agricultural products in -

“industries, as in mills, oil presses, dairies, stc., was

eliminated becausse of éhortaﬁe of time.

The dlscuq51on was 11m1ted to mechanlzatlon of yleld Work.

Without g01ng 1nto sp601f10 and sometlmes very 1mportant

detalls concernlng onlg one or a few of the mentloned oountlles;

the main items of the present standard of mechanlzatlon ares

f(a) In the region of tropical ralnfall, it is very dlfflcult

{0 replace the manual labour by animal or motor power. It

A'1s also difficult to use the'ploughs and other tlllage'
implements under the system of shifting cultivation where

stumps and other forest residues remain in the soil,




(v).

()

{(a)

.accoﬁnt.of.the teetse fly. In addition of hand~tools, the only

_impléments béing used are sprayers and dusfers_of different
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Besides, .oxen and cowWs as draught:animals-cannot be kept on

kinds.

As diminished forest densiiy makes clearing and tilling
easier, and wheh raising and keeping of cattle beromes -
pdssible,_as it now is in the Savapnah districts,:animal
drgught'powsr will gradually replace manpower in tillage,
:cultiVation‘and ﬁrqnsport work. By this_mechaniZation,"
the work of the farmer is not only simplified but the
productiﬁity of hig work can he consiierably increased.
If the farmer cén, by maaual work alone, cultivate 2 to

5 acres, b u31ng anlmal draught power thls area can be

”1ncreased up to 40 acres.

1he very 10W’cauh 1ncome of the farmer very often makes
the purchase of Adraught aplmals ana 1mplements difficult,

if not impossible. In this respect, government loans and

other facilitieg are offered,

The number of-treotors anﬂ their use- in reletion to 1t is

limited. Tractoxs arm used on larg gery mostly gcvernment—
owned estetes, whvre cash crops axe grown. But in some
countrles9 farmers can rent tractorc from governmentwowned
tractor stations for clearlng and tilling operatlons.

Co—oneratlve ownershxp and use of tractors are not wider

'spread £111 nowe

In Togo 100 members of a 5roup for matual a531stance clsar

and cultivate in the Davannah yearly 4 acres each Wlth

10 tractors and the resuectlve 1mu1ements also for sowzng

and harvestlnﬁ cotton. ln Uvandag where group faTMan is

sponsored b; the Govmrnment, groups of fifty farmers clear

'thelr 1and Wlth flve tractors. In olerra Leone rice fields

are tilled and cultivated by tractors, whlle in nger the
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49. T

tractor is excluded from the Government programme of
ﬂﬁfgﬁbﬁingimechéﬁiaatidn in"agriculture, as price and

" ‘mainterance costs are considered too hish io make tractors

work profitably. ' .

The 11m1ted use of tractors is due malnly to the relatlvely
high prlce whlch the smnrle farmer, or even a group “of
farmers, cannot afford. Only the government can“buy and
‘maintain tractors. 'ﬁesides;'fhe handling and reﬁairing of
tractors requlre a technical training and workshops with

an adequate supply of ‘the recessary gpare parts. These

-pre-condlulons are’ usually non~existent.

50

The tralnlng of farmers in the use of anlmal drawn o
1mplements may be useful. In Mall there are such tralnlng
schools. %he two best pupils of every course receive &

pair of oxen and the necessary implements as a reward,

““with the obllgatlon to instruct the farmers in thelr :

"yillage.

5l.

The future possibilities of mechanization ﬁere discussed

in the group with the follow1ng results:

(a) Promotlng mechanlzatlon is con51dered not only p0351ble
but necessary. Many factors must be borne in mlnd if
ﬂmechanlzatlon 1s to be successful, that 1s $0 say,
.profltable._ In the near future the animal draught 1evel
and the resvective work procedures must be, placed on the
first pldn. At a later date the tractor level may be
_approached on a broader scale. _
rThe profltablllty of mechanlzatlon on the anlmal draught
a8 well asron the tractor level cannot be estimated
*aécurateiy'af the pfésent tiﬁe; Cohditidns aré”tdo
dlverse and experlences too few, be31des an exact method

of calculatlng the rertablllty has not yet been developed.
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(b) The factors to he considéred in promoting mechanization

' may be divided into %echuical, éducational and financial:

(1) mechnid&l'factoreﬂ'Before recemménding a certain

' mechenlzatlon procees to the farmer, it should be thoroughly
trled out in experlmental statlone or other 1net1tutlons

equipped for this task.

The effects of this prooess on the 3011 ‘and on the
crop mist be observed, so that on the basis of a
“Judgement on -the :performance of the implements used,

- a recommendation may be given to the farmer.

e work of t”’tlﬂg should be done in connexion with

the manufactursrs of the 1nplement“ or Wlth thler
‘fepre!_entaﬂ:lvee9 so that any 1mprovement con51dered
necessary way be known to the menufaefufer'énd effected.
Thig is the wmore necess: Ty as mos 1mp1ements are no¥d

conatrucited for Afrlcan conditions.

The practice in Niger, where under the Government's
mechenization programme a light, middle and heavy unit

of implsments for animal 6raugbtiere reeommended to the
farmer aecordlnv 10 so0il and crovs, offers & good example

of the result of research and te- ulnb worke.

Thls Work should be supplemented hy experlments on how -
the Ure”evt methods of tilling and Cultlvatlng the crop ,

should be adapted to the functlone of the new 1mp1emerts.

Hand toels_should_be included in the programme of testing

cand improving.

- The wear and tear of the implements should also be tested,

-.80 that the right choice of spare parts -can be made,.

A small selaction of implements with ecual functions makes
the introductory work easier and reduces the need for
keeping & larse supply of spare parts. This of course also

applies to tractors and ftraction implem=nts,
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__‘The practlgal testlng MusT GOnuldeI and estimate the

(11) T

_economy of the chhanlcﬁl process under lnvestlgutlon.

uducdﬁlgg@l~£@n$91& The training of farmers is necessary
when a mechanlcal process i ready for practloal farming..
It may be done by experimental stat10n89 schools, or field=-

serv1ce officers.

This training is recommended for all works on the animal

draught level.

-The training is indispenseble for the tractbr Level

mechanization, for without a thorough technical knowledge -
of.ﬁhe tractor and its accessories, and Without.being
familiar with the handling, maintaining and repairing

of thems.ﬁhe.use of tractors is doomed to failure from

- the very‘beginningo A training centre on the use of

(111)

tractqrs"ahd thelr accessories should have workshops

and the necessary equipment.

. The organigzing of co—operative work must also be

congidered as an educational tésk, although it does not

-consist of technical training onlys

Financialrfactorsz_The governments promote mechanization
by varlous Leans. The finanecial support of the.

government is requlred to put into effect the technlcal

“and’ educatlonal measures mentloned above. The '

acqulsltlon of a tractor ig, as mentloned before and
with few exceptions, only p0351b1e with government funds.
The introdiiction of animal draught impleﬁénts cah be

facilitated by financial support of‘the.govéfﬁmeht as

well. Lohg_tarm'1oans-and.10W-inte:est-rates;caﬂ be

~congidered a= appropriate means. On. the other-hand, all

subventions. should have a time limit, as permanent

subsidies have no educational value.
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In order to lower the prices of machines and implemenig

governments may also reduce import faxes. ..

Tt must be ‘emphasized that these statements and recommen&atlons
are the result of discussions held in four meetings only and

are mainly based on the reports’ of ‘six countries. They .are not

" complete nor can they claim application for the whole of

Africa. TFor that a more thorough 1nvest1gatlon and much more

tame Would be’ neOGSQary.

Durlng the Ibadan perlod, Mr. (e 2998 E9 Ogbe, Conservator of

.:Forests, Benin Cluy, ng ria, lectured on the subaect "Agrl—

54 e

6.

,Forestry Technlques for Ralslnnglantatlons he paper is

attached. At the conclu31on of the 1ecture, a 11vely

dlscucszon among the partlclpants took place.

Study Tour throuph the. Federal Republic of Germanv

?he‘study-tour thrcugh-the'Federal Republiic of Germany -
lasted from”8't0'24ise§%émber 1965. It started in Upper
Bavarla, with visits ﬁo Tiral aveas in this staie, and

ehded with the final session in Berline

_The study tour was lelded 1nto flve parts, as follows#

1 Upper Bavarla ag an ayrlcultural region,

2e In&ustrlal centre of Ludw1gshafen and Mannhelm,
3e North Rhlne—Westphalla with the capl%al, Bonns
4o B Vledersachsen, Eancver and Braunschwelg,‘

He Flnal sessions in Berlln.

In Upper Bavarla the v131t1ng group was able to Het
acquainted with the grazing system. of land usage in
mountainous condltlons,u Mllk cows are kept during spring,
summer and autumn on the cultlvated pastures, belng fed in
the Qowsheds in the winter months. Winety per. cent of the
égricultural land is left as pastures and only 10 per cent

is devoted %o crop production. Annual yields of milk pér

COW ére_as high as 4,000 litres.
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5T

- the co-operative dairy producing the

The group visited two farms: one milk ‘cattle farm which is
very efficient; very well managéd'aﬁd equipped with the

necessary machinery, and the second one recently established

. along the lines of a settlement scheme. I% was possible fo

discuss the economic. conditions of farming ir a highly
developed, 1ndustr1allzed country. The group alsec visited

L

mmentaler export

- chesse and the so~called "Machinery Ring" established by

farmers as a free enterprlse with the purpose of lendlng

) machlnes. At the end of the Bavarla portlon of the sour the

group v151te& the Agrlcultural Branch of the German Foundatlon

" in the v1cln1ty of Munlch, and the btate Mlnlstry of Food and

58«

Agrlculture in Munlch,'where hlgh offlclals answered many
relevant questions.

The Second:parfwof-ﬁhehéfﬁ&yltdﬁi.Was'an;industrial OYi€e
The_group;visited;twp large factories: BASF, Iudwigshafen, .
and John Deere—lanz, Mennheim. The first one produces, .
among other productsy-fertilizers and-pesticides:(abcut
600,000 metric tons of Nitrogen-per year)-and the second

one tractors and ugrlcultural machlnery. The information
obtalned and the discussions Whlch took @lsce durlng these
visiis demons%rated the role of fertlllzers and machlnes in
agrlcultural productlon. The group Was 1nterested in the
price proportlons between afrlcultural and 1ndustrlal -
products as a means of productlon in the Federal Republlc

of Germany. One mist state that agrlcultural products enjoy
preferred prlces all over the world. On the other hand,

however, the cost of Cerman aﬁrlcultural vroducts is very

"hlgn because of the large quantltles of small units

'manufacturedo The group ‘also visited the angcultural

experimental station "Limburger Hof" belonging to the BASF

 factory.



59

60.

- employs. 100 scientists and deals with phytopathology basic

61.

. research institutions were visited by the group:s The

.Berlin and one in Braunschwelg.: The  Braunschwelg: branch

- and menagement, and marketing.

E/GN.14/355r
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During the third porticn of the study tour the group was
received by the Federal Ministry for Economic Co—operation

in Bonn, where information was imparted by the State

Secretary of this Hinstry. The information.was devoted %o

- the ‘activities of the Federal Republic of Germany in the

field of economic assistance and co—operation-wi@h

developing countries. The group visited the German
Agricultural Infprmatéén Centre and the Plant Protection
Office, bofh_siﬂuated'in Bad Godesberg. |

Advisory service in German agriculture is.very well
organized. . Its priority_task”ia'to acquaint all farmers
with the full magnitude of science research and progressive

farming practice.

In the Nisdersachsen State of the Pederal Eepublic two,

Federal Bioclogical Institute for Agriculture and Forestry
and the Research Centre for Agriculture, both in Braun—

schwelge

The Federal Institute has two branch divisionsﬁ one in

researchs.

The Research Cenire for Agriculture has as its assignment
the conduct of research and the fostering of international
CO#operatidn, in the sphere of agriculture and related
sciences. The institutes work in the following research

fields; soils, plants and. animals, agricultural engineering

Tywo sessions were held in Berlin, one of them devoted to

" a lecture and subsequent discussion on the subject, "The

Minimum Cost Combination in Agriculture in the Different
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Stages of National Economic Development, with Special -
"Reference ‘to Developing Countries in Tropical ireas"

(the lecturer was Professor Dr, Bernd Andreae, Berlin-= paper

attached), and the second to the evaluation of +he whole
“Seminar and to discussion of $he possibilifies of further

co~oberations:

X, < “General Conclusions and Recommendetionsg’

62+ The participants'td‘the Seminai e&@fesSed“théif'grafitude
to ECA for ites very fruitful initiative and to the German
Foundation, which organized and:financially.sponsored the
Seminar as well as the study tour through the Federal

Republi: of Germany and Berlin.

63+ The pazcicipants agreed that on the whole the organization
of the Seminar was excellent. The subjects for disgcussion
‘were very wall chosen'(fertiliZers,hirfigation; machinery

ogoulpment and plant protection).

The discussion leaders Weré qualified and probiﬁéﬁtlexperts,
their introductory papers very instruetive and the
discussions by the working groups #ery interesting -and fruit-
ful. The participants enthusiastically co~cperated with the
discussion leaders, there was complete harmony and
collaboration among them, and they stressed the conviction
that thsy have received new ildeazs and have gained by the
experience during the Ibadan Seminar and‘the study tour

.. Bhrough. Germany.
64. Concerning the study tour the participants unaninmcusly agreed
on the exzcellernt organization and choice of objects which

wers shown to them. They also wish that in future seminars

more time be devoted tc discussions on the particular =

_sub}éétsfconneéted with the visits made. As thé‘grdup
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consisted of English-or French-epeaking participants, a great
deal of time was consumed in iﬁterpréfétion, and taking'this

into con31deratlon, the programme was 2 blt overcrowded.

65+ 4% the suggemtaon of partlclpants, the questlonnalres were
collected to have them completed and returned 0 ECA where
the resulting information should be analyzed and distributed
among them. '

66+ It was agreed that the Seminar brdﬁght some results as far
aé-fertiliZers‘aﬁd irrigatién are concerned; some input-
outpﬁtrcoéfficiénts were collected and presented; but this
favourable situation does not exist for mechanization and
plant protectlon. Concerning irrigation, further studies
,are necessary and participants recommended that BCA and
PAO carefully study the possibilities of organizing, at an
appropriate time, a meeting entirely devoted to irrigation
in Africa, to which the group of experts working 1n the
field of irrigation should be imvited. This would permlt
the collection of more information on input-output N

coefflclents.
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XI. o | l ” B Eroggaﬁme

Seminaf Period i in Ibadan,'Nigeria

Location: Univérsity of Ibadan, Faculty of Arts

Monday, 30 August

4 10 T Dels _ Plenary session (a) Opening of the
: E : (Arts Lecture Seminar :
Theatre) (b) Presentation of

~_ the delegates
(¢) Introductory
- papers:

1..Dr. Gorzelak,
ECA, Addis Ababa
2+ Dr. Troescher,

Wiesbaden
Tuesday, 31 August : : :
8430 a.m. 0 12 noon - _Working groups {a) Fertilizers
H o . ‘ b) Machinery
5 40 Te30 DelMe S Working groups (c) Irrigation -

(@) Plant Protection.

Wednesday, 1 September
8430 a.me to 12 noon Working groups {a) Pertilizers
(b) Irrigation

5 50 7«30 pams HWorking groups {c) Machinery
(d) Plant Protection

Thursgday, 2 September
8430 t0o 10430 a.m. Working groups (a) Plant Protection
(b) Fertilizers

11 2eme 0 12430 PoMe Plenary session {¢) "agri-forestry techniques
. for raising plantations"
G.A.E. Ogbe, Chief
Conservator of
Porests, Benin City

5 $0 Te30 Dol Working groups (d) Irrigation
: ' (e) Fertilizers



Friday, 3 Secpiember
8.30 a.m. %0 12 noon

5 0 T30 Pema

Saturday. 4_September :

8,30 to 10.30 B.Me

Sunday, 5 September
A1l day

Monday, 6 Sentemﬁer.
8.30 a.m. to 12 noon

830 to_l0.00 Dellle

Tuesday, T September
8‘30 to 10330 Bellle

6405 and'9.00'p;m.

Wednesday, 8 September
1.50 a.m.

8 z.me -
10,05 a.m.
11.10 a.m.
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Working groups Ea) Plant Protection
b) Irrigation
Working groups (c) Machinery
d) Fertilizers

. Plenary session General informatory

talk on Germany and
introduction to the
study tour

Excursion to Ife
and Oshogho

Plenary session {a) Working group reports
b) Discussion on the
pogsibilities of
international co-

_ operation
‘Benior Btaff (¢) Reception given by
Club the CGerman Foundation
for Devsloping
Countries
Plensry session " Closging of the first

Seminar period

Depart with charter flights of Nigerian

Airways.for Lagos

' Depart with Iufthansa IE 701 for

Frankfurt

Arrival in Frankfurt

Deparf with Lufthansa IH 101 for Munich

Arrival in MHunich

Continue by bus to Jsrmisch Partenkirchen
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Study Tour through the Federal Republic of Germany

| Thursday, 9 beDtember
Morning

Afternoon

Friday, 10 September
Morning

Afternoon

Saturday, 11 September

Sunday. 12 Jepiember

Monday, 13 September

Tuesday, 14 Sebtembér.
Morning 3 :

Afternoon

Wednesday, 15 September
Morning

Afternoon

Thurgday, 16 September

Friday, 17 September
Mornlng

1 Pem.

Visit Dairy Co-operative

Unterthiengau

Visit Family Falm Happel,
Saalenzang

Infermatory talk with agricultural'
extensionists of the Agricultural ..
Office Kaufbeuren and members of
Machine Pools in Weicht, rural
district Kaufbeuren

Vieit Agricultural bchool dn
Weilheim

Visit Agricultural Development Centre
of the German Foundation for
Developing Countries in Feldafing

Visit to the Bavarian Ministry"for*“‘”“*'*'
~Food, Agriculture and Foresiry

Free

Free
Trip_to Mannheim
Vigit BASF, Imdwigshafen

(production of fertilizers and
pesticides)

Visit dgricultural Experimental
Station "Limburger Hof"

Visit workshops of the firm John

Deere-Lanz, Mannheim, Windeckstr. 90

Sight—-seeing tour of Heidelberg
Depart for Cologne

- Reception at the Ministry for

Economié‘CO-éperation, Bonn

Official Iunch at the Beethoven Hall,

 Bonn, with Herrn Walter Scheel, Federal
“Minister for Economic Co-operation. and
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Continuations:
Friday, 17 September _
1 pem. representatives of Jerman Ministries
snd diplomatic missions of the African ..
countries B ‘
Afterncon : LL,_H;,::-Viﬁits;to‘embasaieéjiﬁ'35nni;,iﬁﬁ

Saturday, 18 Sevtember
Morning VlSlt German Agricultural Information
Centre, Bad Godesberg, Heerstr._124

and. L Crwaala st el
Visit Eléht*Prdtéctioﬁ“Offiéé;‘Béa
Godesberg, Mittelstr. 99

Sunday, 19 September L I
Afternoon = sasts w0t Depart . ifor-Hanover

f

Monday, 20 Sspitember
All day o : Visit Federal Biological Institute for
. “griculture and Forestry in Braunsehwelg,
Meseeweg 11—12 : .

Tuesday, 21 September UL Pty
All day Vigit Hes earch atetlon for Agrlculture

in Velkenrode/Brauns hwelg, Bundes~
allee™50 - Co B P S
5410 p.n. Depart for Berlin with fllﬁht Bu 1363

T pame Arrlval 1n Berlln

Semlnar Period IT in Berlln - Tebel

Wednegday, 22 September

Morning ' “ree . _
Afternoon Dl@ht-seelng tour of Weet Berlln
Thursday, 23'September Final lecture:

"Farm: Organlzatlon end Costs of Farm
Managemefit. in  Different Stages. of ‘
Haticnal Tconomic Development"

ngProfo.Bernd Andrease, Berlln

Friday, 24 Sentember . Bvaluation of the %emlnar and cloelng
' ‘ se351on | T T -
Saturday, 25 September Departure

xS ol N s
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XII,  List of Participants

A, _ Staff
Dr. F. Ahlgrimm +

Kuratorium fur Technik in der Landw1rtschaft
6 Prankfurt/Main, Zeil 65—69/v111

) Profebsor Dr. B. Andreae +
Institut fur Landwirtschaftliche Betriebslehre
der Technischen Universitat Berlin
1 Berlin 33, Im Dol 27/29

Dr. F.W. Hauck +
Regional Soil Fertility Expert

Food. and Agriculture Drwanlzatlon of the Unlted Natlons

P.0.B. 1628,Accra

'Dr. L. Horst +

" Regional Weter Development “nglneer
FAO Regional Officer for Africa
FAO P.0. B. 1628, Accra

-“Professor DT.'&. Heddergott +
44 Munster, Mozartstrasse 1wl i

Dr. E. Gorzelak

Agricultural Boonomist -

Joint ECA/FAO Agricultural DlvlSlon
P.0.B. 3001, Addis Ababa :

Dr. G.i. Jawando

Agricultural Economist Ui

Joint BCA/FAO Agricultumal DlVlSlon
P.0.B.. 3001, Addis Ababa-

Mrss Dipl.Pol. H. Vomstein + g
" German Foundation for Developing Countries
1 Berlin 27; Reiherwerder

Hs Thederan + L N _
German'FOuﬁdéticn for Develsping Countries

Mr. Dlpl Pol B. Klnd : _
German Foundation for Developlng Countyries

+ Persons marked with asterisks did no} agcompany
group on the study tours

the S-eminay
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B, Dietrich +‘
1 Berlin 30
Golsbergstrasse 41

D, Choliot +
Nations Unies, Palals des Nations
Gendve

Mlls. M, Croset +
Training Section, BCA
P,0,B. 3001, Addis Lbaba

Miss B. Heyeor

German Poundation for Developing Countries

K. Hornberg
German Foundation for Developing Countries

Migs M. Klatt o
German Foundation for Developing Countries

B. Participants

CAMEROUN . Ngoyé Moukouri Samuel _
s N © ' Ingdnieur agricole, Chef Inspection
agricole gst Batouri
Batouri

REP. CENTRAFRICAINE Joseph Kiticki-Kouamba.
: o Ingénieur d'agriculture
Stagiaire su Laboratoire de pathologle
. végétale de l'Institut national agronomigue
~Ambasgade centrafricaineé
29 boulevard de Montmorcnecy
Paris 166

REPUBLIQUE IU CONGO Jean~Michel Molele
' Ingéniecur des travaux agricoles
- Inspectsur. phytosanitaire
- Dirgeotion générale des gorvices agricoles
du Congo .
Brazzaville

REPUBLIGUE DEMOCRATIJUE S

DU CONGO o Léonard Mukendi -
Ingénicur. agronome
Directeur général INTACG
B.F. 2037
Kinshasa
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COTE~DtTVOTIRE

LTHIOPLA

GABOX

GHAINA

[ —

HAUTE-VOLTA

- KENYA

LIBERTA

Claude Ab1é

Chef du Service agro—pédolegique
Minist®re de l’agrlculture

B.P. 1349

Abidjan

Alemayehu Wodageneh

Agronone

infgihee de l*agrlculture

P.O.B, 1232 g

Addis Ababa

David Edou-N'Dong .
Adjoint au Directeur des fermes pllotes
MinisiSre de 1l'agriculture

B.P. 43

Libreville

Thomas Rohertszon Baidoo
Senior Technical. Officer
P.0.B. 214 '

Agona Swedru

Clement Erasmues Tagoe
Chief Irrigation Officer

' Irrigation, Reclamation and Drainage Division

Ministry of Agriculture
P.0.B. M. 37

- Aceora

Aboubacar Mahamapne Nacro

Ingénisur des travanx agricoles

Chef de la Base phytosanitaire d'Ouagadougou
Direction du développment rural

(Protection des végdtaux)

B.P. 505

Ouagadougou

James Samuel Mburu
Chief Agriculturalist

Ministry of Agriculiure and #nimal Husbandry

P.0.B. 30028
Nairobi

Llncoln M, Cooper -
Deputy Direcior of Agrlculture ‘ard
Credit Co—operation

Devartment of Agrlculture

Monrovia



