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Introduction

In reoent months world opinion has h.come very muoh awnre of the serious
problems facing the people of the Southern Sehel. Ue nro therefore engor to
contribute to the generous progromme lounched by UNIDO to the extent thot our
modest means pormit,

After studying thc sccretarint's note, we realizo the complexity of ithe problem
and the difficulty of answering all the questioas put,

For myself, I shall denl with the subject I am most famili~r with, on wvhich
I can put forward ideas and figures without too much risk of going wrong.

I shall disouss more particulorly, in accordance with the Seccretarist's note,
the scale, equipment and operation of one of the research establishments it is
proposed to set up,

The Research Establishmont

Its ohgacterptice. equipment and operation
It is proposed to set up thrce such establishments., FErch of thom should be
located in an area vhich is fully characteristic from the standpoint of the climate
and the soil, so that the results obtcined will he ~pplicable over ~8 vide an area
as possible,

The tasks to be set for cach cstablishment ~r¢ ~s followss

First, praotical and vocational training of the staff. It will be necessnry
as o~ matter of priority to trrnial

Workers and supervisors needed to run the establishment;

Extension workers hased on the establishment who vill be ~hle to pnss on the
techniques doveloped there 1o the private scctor successfully.

Secondly, supporting services for the farmers in the area, so th~t they cwn

come and study the oentre's nchievements and developments on the spot.
In short, the ocstnblishment would have the following functionst

To train specializod workers and supervisors;
To do applied resecrch;
To provide developmeant services,
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In order to achieve this threefold aim, we envisage the establishment of 5
resoaroh unit which wi]l)] Ye relatively nodest but wil) have nough human and
material rosources to become onerational very quiokly,

Size of the site

6 hectares for Small-scale tests;

10 hectares rop full-geale trials, i.e, on the same scale as in agrioul ture
proyar:

2 hectares for 5 Permanent exhibition on the uses of Plastios s

Drinking water gtorage
Irrigation water storace
Piping of various kinds

Silos for storing grain and fodder, etc.
: /

. ) -
YL e, L ~

General arogramme for lett;l_lx up the Tesearch gtﬂlumg

Stgf‘
3 engineers;

One acting ne Director, more particularly responsible for the Ranagesent of
the establishment aid develcpment activities;

One responsible for experimental work;
One responsibie for training Specialized workers and supervisors,
4 technjoa] Speoialists to Bupport the engineerss

There should also be one very £ood person in oharge of the workshop.

30 workers, fucluding 3 foremen
2 administrative officers

6 staff to maintain the trainees' hostol and run the oanteen

Y mn caloulating the cost of establishing the oentre, no allowance hes
been made for the cost of the eite

the price, even aApproximately,

» We have in fact no basis on whgoh to estimate
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Site gnd buildings
Develonment spd Arrigation of fie siter

Acoeas
Layout of plots
Drilling
Imiillattea of irrigation system
20,000 franos per hectare x 20 400,000
Comsiryotion of buildings
(a) Medn buiiding
Offices
Praotical roome
Leoture roome
Cloakroons, sanitary installations
Storage space
800 w? on one level
’ 900 franos per n’ x 800 120,600

(%) ¥erkehop

1,000 -2 on one level
%0 frencs per n’ x 1,000 500,000

(o) Product pecikaciag snd etoress res

500 -2 on one level
00 francs per m2 x 500 250,000

() Zrataees’ nostel
Cupaotitys X0 trainees
Rosmes 6 (bedrecms, saritary installations, kitchem, refectory, lounge)
1,000 u2 o two fleers

€00 framos per »” x 1,000 600,000
() Im.dmliiam fac snglosecs st techmiend ptarts/

13,000 franes x 10 1,500,000
M

.

If the establishment is nmmuthtom-mumumh
eh

near
ol mmummhmmunrmmu-u
2,390, fremes (hmcﬁ = 1,900,000) .
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(f) gite development

Roads and access wayo

Drinking water and eleotriocity supply 80,000

(¢) Enclgeure of site

Rounded off tot

oo
8,000
160,000 160,000
80,000
3,810,000

3.8 million fraucs

Furohage of equigment

(v) ssrisudturel sod workshop equippent
Purchase of two 45-hp tractors with the following agriocultural equipments
Ploughs (all-metal wheel, diso)

Rarrow

Rotary cultivator
Rotary spade
Sub~soil plough
Loader

Sprayer

Leveiler

2 trailors

Purchase of 4 equipped ocultivators

Workshop equipment
Tools and implements;

Mattocks

Hoolts

Cembined hoes and ferks
Porks

Shovels

Piolm

Saythes
B1lheshs, ote,

180,000
130,000
210,000 frence
120,000 fremes



() Labaratary squimt

Neraenmeters
Anememetere

TNermohygregraphs

o;-

Joe dex

Oentral display panel for measuring instrumente
() 9ftiee seutament

Werking surfaces

Ohaire

(¢ Detamemt far \rainess® hesta)
(o) Mater vehisles
3 mall cere at 15,000 framcs each 45,000
1 van at 20,000 franes 20,000
! J4en lersy at 35,000 frenee 35,000
5,0

Memasy of erestnent
Bovelognent and isvtgution of site

Constowsticn
M.notm
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100,000

'lm'm
190,000

400,000
3,800,000
890,000

3,000,000
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A Salariss s vages
D

3 engineers at 75,000 france 223,000

4 techniocal Specialists at 50,000 franos 200,000
2 sdministrative officers (4,800 france x 2) 9,600

Staf? for maintenance of buildings and trainees! hutoly
6m-2,400h¢m Por year at 1.25&-0.’»&&
6 x 2,400 x 1.25 francs 18,000

Workers

20 specialiged workers ~ 2,400 hours per year at
1.25 francs per hour

20 x 2.m x ’025 . “."
10 labourers - 2,400 hours per yoar at 0.75 fremes
per hour
10 x 2,400 x 0,75 france 16,000
L
330,60

Rounded off 4o, 530,000 fremes

B. Maiziatoative and oncrating oogts

(a) Adeinietrative oegts | |
Building maintenance ’
Water, 838, electrioity
Postal Services, tclm, ote,

Offioce Supplies

Domt.non




(v) Yorkahse add motor vehicle opersting cests

Nel and ludrioants
Naintenance and repair of vehiocles and equipment
Insurence 40,000

(o) AsmAmultured sstate operating costs

Purchase of various suppliess

Plastios
Pertilisers
Pestioides, otc.
Hiring of equipment 130,000
2%0,000
A. Vages and salaries 530,000 :
b, Mainietrative costs 290,000
760,000

Although no inoome oan de expected during the firet year of operation, from
the setend year there sheuld be some from the sale of the establishment’s products,
AfVer three or four yoare, such sales should cover the agrioultural estate's
operatiang cests, amounting $o about 150,000 francs per ysar. The amual operating
costs will then bes

780,000 -~ 150,000 = 630,000 francs

plastiocs /dﬂ“ .// fu/-u/

mh

™e vesy cemprehensive dooument prepared by the UNIDO Seoretariat describes
e diftferent techniques that can be advooated wd developed in the Southern Sehel
Wnes. A wumber of these mm«uwmm-vmmm-uum.

-um-nm.dmwmmmm conditions dad farmese!
noods,
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The plan proposed for the establishment of e rosearch establishment allows
for the oost of the labour needed to introduce and apply these techniques. In
addition to these appliocations, of course, other lines of woik should he envisage:
at the establishments, including:

Research into varieties and their adn: tatisi to these appliocations
Development of cultivation techniquess

Preparation of the soil

Fertilisation

Care of plants, etc.

For the time being we shall confine ourselves essentially to the choioce of
materials and their ocost.

In the African clinate, at a latitude of 11 to 12 degrees north, we shink it
necessary to use only materials of very high quality with great durebility so the:
they oan stand up to the climate. The unit costs given below may seem high, bt _
we would stress that these prices, ihich we have been given by French industrialict:,
are only for high-quality! products, '

p
1. Storage of drinking {water f
. }

Using a tube placed i.. a ditch vhich can be sealsd at either ends black poly-
etiylene film, 300 nicrone thick, 6.50 m flet or 4.14 m in dismeter, in rolls of
about 60 metres with n woight of 113 k3.

Prioet 19,60 fraacs per linear motrf. exclusive of tax.

Storage of water for u'rigguion
Piln useds black polvethyleno, 300 microns thick, 6.50 m vido.

Ex-vorks, these films can be walded to a width of 19,50 m (3 bands of 6,50 u),
to that the maximum area obtainable in the workshop is 0 m x 19.50 m = 1,170 ll‘lzo
Pricet 3.70 francs per linear metre exclusive of tax.

For larger areus the film has to be welded on the spots %,000 nz seems 10 be ,
the maximu., To spread the risk, it is preferable to have a larger number of ssallor
reservoirs,

The slopes of the reservoir shorld be at 45 degrees and the ground should ot
ve rough in any way. The earth dug out can ssrve as an emdaakment provided it is
fully compacted, There shoulsi be a ditch zll around to bury the tank in. The vho..
thing should be surrounded with a grille to prevent wild animals frem falling iat>
it and spoiling the film with their claws. Under strong sun, it is advieable o
paint the non-subtmerged part of the tank with a latex paint.
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a 1ife ¢f po more than 1 Yoar,
4. /p#m
{

High-density polyethylens (delivered in 001ls) able

/
For rigid pipes, 2 materials are propcaeds

The cost of the digging work ie avout 6 to 7 francs per m3

In the French climato, these films can last five years. Therc
sk e traditional resin bass which are marketed a* 5 franc:
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wre O¥ar~t 7o

3ame type of film as before: black polyethylene, 300 microns thick, *the wictn
depending on the speoific ciroumstances in which it 10 to De used,

Weight of film per mes 280 grammes.
Area oovered by 1 kg of film: 3.6 m2.
Prices 11 francs per kg exclusive of tax.

-

per kg, but they ha «

t2 withstand a pressurc ot

|
l LY

6 bare.
Internal diameter of pine in mm 50 83 5 0 110 120 <‘
Price per linsar metre in francs | 3.20 5.90 8.C0 10.80 | 16,00 21,00 §
’ Rigid PVC able to withstand a pressure of 10 barn
"= B | T
Internal diameter ¢ pipe inmm | 0.4 3 7% 12 1251 1431 179} o=
Price per linear metre in france o
excrusive of 1 2.05] 6.57|12.5 1159 |20.1 |26.7 farar |- a2

»

5. Locglired ir irvigetion
As its same indicates,

aowd the plants,

classified into twe main groupet

of rainfall per hour;
2 e different

1. Those with a high inetantansous

The 187-:: pipe can only withstand a pressurs of 3 bars,

localised irrigat.on means watering nly limited a.-o. .
There are many systeme on sale in the vorld, They can he

flow rata equivalent to about 40 to L PREEY
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In the first group, we have used the following two systems:
(a) Perforated watering tube
Black polyethylenc film, 200 microns thiok, 61 mm flat or 40 mm in Aiameter.

This systom is widely used in light soil with good permecbility, for plants
cultivated in rows spaced at a distanoe of 80 om to 2 m. One tube is needed per row,

Prioet 0.38 franos per metre exclusive of tax,

e+ -+ ~{b) Localized irrizatiorn by means ‘of perforated

The water is supplied to the plants through perforated pipee in rigid polyethylene
with dimensions 28/32, the initial pressurc varying between 0.500 and 1 bar.

Two-mm holes can simply bo made in the pipe, using heet, or the holes thus made
oan be provided with 1.0 mm nosslee, which gives a better water distribution. These
holes are protected by grooved rings with a diameter slightly greator than that of the
pipe.

Depending on the plants and the texture of the s0il, they can be spaced at 0.75
to 2,50 m.

In light and easily pormeable soil, the pipes are simply placed on the ground,
while in the case of eilty, hard-packed eoil, channels have to be made at the foot of
the plants with divisions about every 2.50 metres to take a uniform quantity of water,
which slowly penetrates the soil.

The cost of this eystom variee depending on the extent to which it is automated
and the number of pipes per hectare, and also on the distance between the rows of plants

”
Prioo per m“:

Vines and fruit trees:t 0.25 to 0.40 franos per .2 sxolusive of tax
Narket garden prodwoet 0,5 to 0,80 francs per n? exolusive of tax

In the seoond group there are a large nuaber of systens distributed throughout
the world by some 60 oommercial firms. We have used three of thems

(a) Watering with mini-tubes
(b) Watering with the Netafim dripper from Israel
(o) Watering with the Botradies dripper
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Because of the quality of our water, and taking the precaution of using two
coessive filters, one with a strainer and one with gravel, we have never had any

orious difficulties and the system has never got stopped up as happens in many countrics.

If 1t is intended to use the drop-by-drop prooess, it is nocessary to change the
othod of spreading fertiligzer and supply the plants with fertilizer solutions dis-
ributed by means of a proportioning pump.

‘The cost ofton quoted is between O 40 uud 0. &) franOI por m2 for vines and fruvit
roes., It is mu'kedly higher for thickly planted oropu suoh as opon-a.ir market-gardez
' roduce, reaching 0,80 to 1.20 francs por m 2 exclusive of tax. On experimental plots

d in cultivation under cover it amounte to 2 to 4 francs per m2 exclusive of tox.
Thess costs per m2 are for an ontirely automated installation cquipped with:

A clock

A proportioning pump
Mltering apparatus
Perforated pipes
Drippers

« Pratec "] \ ] c 8

Plastic shelters oan be divided into small sholters and large or gresnhouse-typo
helters,

(a) Small shelters
These are mostly in the form of tunnels, Two typos havo becea in general use for
ome yearss the double~arch tunnel and the single-arch tunncl.

Double—aroh tungel

The plastié film, as the name indicates, is fixed between two arches. This typc
f ocover makos ventilation easier. The film has simply to be £lid between the two
pports in order to give the plants more or lose air,

Single-arch tupnol
Nechanical laying of the film is now very common in Prancc, With this proccss -
ory rdimentary tunnel can be sot up. The arches are installod nd fixed in place
hand and the film is thcn stretohed over them by means of ~ mochanical spreader
tiached to & tractor. The edgo is buried under a ridge of carth on either side,
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In order to ventilate the plants, perforated films havs to be usod, or, 1if high

temperatures mako it necussary, hoies of the right sise have tc be made in the pleatioc
aftervarde,

These two types of tunnels cover a strip 0.80 to 1.20 m wide and are 0.40 to 0,60

high. They are very usaful for proteoting low plants such as melons, ouousbers, harico
beans and strawberries.

The initial costs consist mainly of the purchase of galvanised iron wire to make

"'the ‘arohes With. ' fhen prowiaden has to be made for replacing the fils. The quantity

to be allowed for is an average of 150 grammes per linear metre with a thiokness of
100 miorons,

Costs 2 to 3 franos per linear mutre oxclusive of tax,

(¥) Lange or gresapouseitzpe sholtare

Snall shelters, although relatively cheap, have the disadvantage thas comeideradle
labou_r is needed to mot thom up and to look after the ocrops,

In order to be able to mochanize the process of planting and care of the plaats,
structures have been brought into use which are as big as the traditional greemhouse.

They come in a large number of models, for different olimates. In Preance, for
exampls, by the sea there are structuros known as "oovsred gardems” whioh allow permam

ventilation. They serve mainly to protect the plants ngninst wind amd rain, but affect
the temparature very little.

Inland, on the other hand, one finds morc emnclosed structures whjich protect the

plants better against ocold. They may eithsr be made by the farmer or local artisams,
or be bought ocommercially.

The cost of these large sheltsrs varies to a oonsideradle extents

1. Netal-frame shslter in the form of a Semiciroular tummel 5 to 7 m long and
2.30 to 2,80 m high:
[

Coets 6 to 8 franos per m" explusive of tax

2. Semiciroular shelter produced imdustrially
T %0 7.90 n long and 2.8 n highs

Cost: 10 to 12 franoce per n? exolusive of tax
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3¢ Troditional nmotal-framo sholtor of grooinousc tyno
Vaults 4 to 5 metres wide Jolicd sido Wy side - heizht I m

Costs 18 to 22 francs por 1.12 exclucive o1 tox

4., SBemioiroular covor fitted uith opoinin; lervos
3.50 to 9 m wice riad 3.30 n higha

Costt 22 to 25 ironos por 1.12 cxclusiv. oi tix,

™o walle of thoso sholtors arc films with high mochanical resistance nad
. long lifa,. 150 t0.130 miorons taiol, ey carry a qurlity sccl ~nd are juarantoed
for a period of .4 months. All the femior 1ecd do is thus to rcplace the films
avery two yoars.
Tho quantity of natorinls ussc is ~s i{olloves
Vault-shoped sholters 170 arammes por 1.12

Tunnel-shaped shcltors 245 STTImes per n
Cest of rilns °,5 france nor %g cxeclusivo of tox,

2

A film of ordinary quality vhich could ~t 2 piiach he usced for o amnll twuol
is seld at tiic besic rice ofs . e e
5.5 frenos por %o oxcluvsivo of tnx,

Te 0, 18 in s ocoutrollod cuvirewiont

In somo olimasic soncs o the Southern Sahcl here tho drily tomper~turce -~po
very high and tho humidity very low, it any he sorth thile and semctines ncecossary
to o000l the atmosphere inside the sheltoer,

The installetion of o cooling systau tocthor 1ith dmaic ventidetion is
poseidle with the various types of sheltors ixcntionod abova,

The following additionzl eosts sliould thua bo added to the figures tivon rbovos

5 %o 6 frames por m2 for dynanic ventil-tion
4 % 5 franos per m? for the cooling systous.

Through the kindness of n Prench coupany thich makes greeahouscs rad aquips
them for climate oentrol, we have hoen ablo to 4ot an ostimate for tho installation
of o greup of light sheltere of tho grecnhousc typo eoverins 10 hoctarcs, 1:tende!
for a Middle-Bastern oountry,




mNG. 184/11
Page 14

The prices ziven below are for the equipment assembled and ready for use.
The proposed installation consists ol

44 raising greenhouses, 36.50 n long by 3,5 m wide
204 large shelters for groving, 60 ri long by 7 m wide
4 packaging buildings, 30 m long by 8,50 n vide
4 storage greenl.ouses, 60 m long by 8.50 m wide
‘Prages
Cost 2y 322,000
Installation of heating system for all greenhouses

and shelters excluding storage and packaging buildings 2,473,000
Installation of cooling eystem and dynamic veniilation
in the 44 raising greenhouses and 4 packaging buildings 559,000
Installation of Fogging system in 13 rairing units 66,000
Localized irrigation with ringed perforated pipes 466,000
¢ electrical generators 315,000
Steam disinfection unit 223,000
6,424,000
Cost per m2 installed, including the storage and packaging buildinger:
6,424,000

= 64,24 f‘rancsy

100,000
8. Mulohing
This extremely cimple operation, wnicu consists in covering the ground w:+
a plastic film, can be entirely mechanized. Its advantages are {00 well known
to need dwelling on, 1In countries with low rainfall, it helps to ansure a bettc
water supply for the plants,

Many crope should lend themselves to mulching in the Southern Sahelian zores.

There are very cheap films with a life of not more than 2 montha., We do no+
think they can be used in thoe present case, In our opinion, only high-quality
black polyethylsne films 80 microns thick, of the "vine special® type, are to be
recommended, In the French climate, they have a life of 4 to 5 years, They are
markoted at 7 france per ke exclusive of tax, giving a cost of 0.64 francs
per m2 covered,

M™ie oost per m* is particularly high because of the cost of installd. .,
& heating system in all the gresnhouses,
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Senclusions

A8 requested, we have cndeavoured in this report to provide information on
the basis of whioch the cost of establishing one or more research establishments
in the Scuthern Sahel could be estimated,

In the firet part, we have taken our own experience as a basis for calculating
. the cess of establishing and operating vrie of thewe ostablishiménta. ' We have becn
able %o make use of information obtained from running an applied research establish-
wont 4in the scuth of Prance,

In the second part concerning the different teohniques to be applied, we have
tried %0 provide estimated unit costs ex-works for materials of high enough quality
40 vithetand the Afriocan olimate. We should like to streas this question of the
choios of materials, which will be the basic factor in the succese of this project,







