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CHAPTER E.1.
 

INTRODUCTION
 

I.l. 	 The need to interpret the results of the socio-economic
 
study in the persaect ve
-- of O.M.V.S.'s objectives and
 
development strategy.
 

Under its terms of rc ference the socio-economic study 
of the Sene,,al River Basin does not aim simply to produce 
a monograph of the reg ions' phy sica I envi roi.ment ; it has been 
specifically desiened to collect and analyse the data essential 
for 

- planning the development of the Basin 

- improving development institutions and methods 

- selecting and formulating projects. 

All this within the perspective of the ohjectives and 
development strategy joint] y adopted by the member-States 
of O.M.V.S.
 

It should be recalled that thes, common objectives are 

- to provide a dependable income for a maximum pro
portion of tlhe Sahelian population (if the three States 

- to consolidate The Basin's ecosystem by promoting a 
better balance hetweeri available resources and their 
exploi ta t in 

- to r-'dUce the vulnrcabilitv of their ,,atienal economies 
to the vaaries of cliniate and fluctuating external 
factors
 

- to accelerate their economic development by promo ting 
inter-State co-operation. 

Within the framcwnrk of these objectives, it is the rural 
development sector which will directlv affect the incomes of the 
greater part )f the Basin's popul:ition and have an important ,ffect 
on the e({syst ,r. 

)1 this latter ,oint, it is the environmental study which 
should rol ie s s, technical Our .;tudyoss.ential recommendationns. 
is del ihe ratI v !1 1td to those asperts of socio-ecieornic acti
vitie; wih ,. ,,significant effects on the ecology of tLh rgion. 

,In esen thlis -ealis the product ion of charcoal and th, enery 
requ i cement s 1 t1 1)p at i Cn ; these have heen stud ed i n 
Chapter B. f I nd its ftndinns wil I be examined in 1 liattr chapter 
froin tht, plainning, viewpoint. 
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Another effect of the development of irrigated agriculture
 
is its possible impact on the development of stock-farming by the 
possibilities it offers of producing fodder in irrigated conditions, 
and by> q= ra fodder in the form of by-products of irrigated culti
vation. Although stockraising will be the subject of a separate 

.study, some aspects of the relation between stock-farming and
 
agriculture will be dealt with in this part of the report from the
 
angle of the effect of agricultural products on stock-raising.
 

Insofar as concerns rural development based on agriculture
 
properly so-called, we shall interpret the results first from the angle
 
of the contribution of the development of irrigated agriculture to the
 
realisation of O.M.V.S.'s objectives, and then go on to examine the
 
development of non-irrigated cultivation which will need to be organised
 
and developed as a complement to irrigated agriculture in order to
 
achieve higher and more dependable incomes.
 

Essentially, this concerns the Upper Basin and the Bakel area,
 
where potentially-irrigable land is relatively scarce but where the
 
rainfall would support improved yields from rainfed crops.
 

E.I.2. '[he development objectives of irrigated agriculture
 

The general objective of stabilising incomes, in the field of
 
irrigated cultivation, can be summed up in the following three basic
 
objectives
 

- to increase as quickly as possible the pace of site preparation, 
that is the annual capacity for preparing irrigation schemes and 
bringing them into cultivation. 

to improve yields and reduce fluctuations in them.
 

- to allocate plots in the areas prepared for cultivation so as to 
provide every farmer with an initial patch of irrigated land, 
the income from which will suffice to meet his family's basic needs. 

And so, following the period in which irrigated cultivation has been
 
introduced in the Basin - and this, in spite of some shortcomings, has 
been a success - it is not simply a matter of moving swiftly on, to 
large-scale development. The configuration of the present distribution 
of yields shows that there are dangers as well as promising possibilities 
in initiating the phase of laree-scale expansion. If 
the pace is accele
rated rapidly at the cost of lowering yields towards the lower third of
 
existing yields (in paddy rice) which is below 3.5 
tonnes for a production
 
cost of 1.5 to 2.0 tonnes, this would be'a catastrophe from which recovery
 
would be difficult, given that the areas under cultivation will also have
 
increased considerably in line with the accelerated pace of development. On
 
the other hand, if simultaneously with progressively larger-scale develo
pment, yields from the new lands could be made to approximate more and
 
more closely to the upper third of present yields (over 5 tonnes) 
success
 
would be assured.
 

Th 
-
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The yield target is all the more 
important inasmuch as 
costs of
production are high, and every additional tonne represents a more
than-proportional-addition-to-income ..
 

Thus the problem is to set up 
a planning system pursuing at the 
same
time a quantitative objective 
- the area to be developed and brought
into cultivation every year 
- and a qualitative objective - to improve
the distribution of yields 
" across the board - ie on all the areas
under cultivation. This qualitative objective can be attained only
through a coherent action programne covering all the essential factors
 
affecting crop yields.
 

But it would be 
illusory to separate, for the purpose of examination,
the factors bearing on crop outputs from those affecting enlargement of
irrigated areas, since these two objectives are closely linked, and
inter-dependent. Indeed, 
the institutions and methods best suited to
promote rapid expansion are 
those best adapted to the local environment,
and therefore most likely also to generate wide-spread high yields.
 

The aim of ensuring a stable income for a maximum number of the
population introduces a further constraint 
: the geographical distribution of the irrigation schemes. These have to be scattered throughout 
the length of the Valley if every farmer is to get 
an initial
irrigated plot. This creates more difficult problems for the management
of the small and medium-size projects widely distributed through the
whole of the valley than for the fewer, larger projects.
 

Finally, in interpreting the results of the socio-economic report
we have to bear in mind the risks of extrapolating from the present
scale of development 
, which is still limited in comparison to that

which should be achieved in the future.
 

Description and critical analysis of 
irrigated-!cultivation in
its present state of development indicate, 
from the experience already
acquired, its achievements and possibilities, but they also highlight
the deficiencies still needing to be corrected. At present, only
20,000 hectatres have been brought into use 
(including 7,000 used by
the C.S.S. 
(Senegal Sugar Corporation) for industrial sugar production)
but the solutions to problems and the institutions and methods to be
developed must also be applicable, or anyway adaptable, 
to a scale of
development which will 
cover 50,000 ha. 
in the medium term and several
hundred thousand in the longer term. Many constraints which at present
may seem to be minor obstacles can become major ones when large-scale
operations are launched. In 
interpreting the results we have kept 
these
 
considerations in mind.
 

./. 
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E.I.3. 
Definition of the concept ol-'Prhythm" in the work of development
 

To identify and-analyse -the-constraintson--launching -into.

large-scale operations, it will be convenient to distinguish under the
 
term "rhythm of work in development" three principal notions
 

- annual capacity for site-preparation
 

-
annual capacity for bringing prepared sites into cultivation
 

- cumulative capacity for managing all 
areas under irrigated
 
cultivation.
 

1. Capacity for site-preparation
 

This is the capacity for undertaking studies and carrying out the
 
physical preparatory work.
 

A distinction should be made between the capacity to set 
up large-scale

irrigation schemes, and capacity limited 
to village-size schemes.
 

I.i. Capacity for preparing large-scale irrigation schemes
 

For large irrigation schemes this generally means 
the capacity

to work out 
terms of reference, and follow up and supei~vise the

execution by the contractor of the studies and works for which he 
is

responsible. In some 
cases, when these studies and works are under
taken directly by the development corporation, the ability to carry

them out must be included. 
In the first phase of moving into large
scale operations this kind of proceeding will be 
the exception ;
 
we shall however return to 
it wh n considering the institutional
 
aspects of development.
 

The capacity to develop large-scale schemes must include the
 
sociological dimension for, 
as we 
shall show later, the designing

of an irrigation system (or a large perimeter must take account of
 
sociological and demographic data quite as 
much as of data relating
 
to topography and pedology.
 

1.2. Capacity for developing small-scale irrigation schemes
 

The capacity for preparing small-scale village schemes depends in
 
part on the 
initiative of the village communities themselves and their

capacity tc 
promote and organise the work of construction, and in part

on the capacity of the development corporation to select the sites,

work out 
the plans for preparing them, provide technical support for
 
the construction work, and 
lastly equip the pumping station.
 

1.3. Capacity to bring into cultivation
 

This includes the allocation of plots, the organisation of
 
production, and initiation in the technique ofirrigated cultivation

which includes imparting the basic theory as well 
as the techniques of
 
cultivation, organisation and management of production. It 
depends

alike on the functions carried out rpspectively by the development

corporation, by the village collectively, and by individual 
farmers.
 

! n 
 n
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i 

1.4. Capacity for management
 

The capacity for managing all the areas which have been put

into cultivation must be understood to 
include individual plots,

the functioning of each irrigation scheme, and of the overall
 
system comprising all the schemes taken together ; covering every

angle of production from the selection of the crops 
to be sown to
 
processing and marketing, products 'and credit.
 

It should be analysed on 
the basis of the following considerations
 

- that the cultivated areas increase rapidly in line with the 
acceleration of the pace of site preparation, 

- that irrigation schemes must be geographically well distri
buted throughout the Basin,
 

- that the management function must be so conceived as to
 
achieve, efficiently, the aims of narrowing the gaps between
 
yields, raising them, and intensifying cultivation. On this
 
last point one should bear in mind that when the Manantali
 
dam is completed, water will become available, thus all the
 
irrigated areas existing at this date will have to move as
 
quickly as possibi4 from a cropping system, the intensity

of which is closeIto one (because of limited water 
supply

during the 'ry season) to a system the intensity of which must
 
be close to 
or exceeding 2. 

-o 
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CHAPTER E.II.
 

CONCEPTS OF 
IRRIGATION SCHEMES AND THE FORMULATION
 

OF A DEVELOPMENT 
POLICY COMBINING DIFFERENT-SIZED IRRIGATION
 

SCHEMES 

.lI.l. Assessment of accumulated experience 
in the conception of
 

irrigation schemes
 

I. The overall balance sheet
 

An assessment of experience gained up to this date 
clearly show.; that tn(l development of irri ,ationn1 in the
Basin has been -,roceeditig oa. two Separate pitlis, large
irrigat ion .fl: ,es and sma ll ones, unrelat(cd to ,a'ch
other (e:.:cl pt that from the point of vic f igro)nomy
tlie y hoth r 1 on the same agronomic rcoscarch) . Only
the Gud,', e F, r (2n , to which we shall return, is 
f r e f r 0 M t i s id la 1I t . 

An eon a iion o f the i .,eopraphical di,-;tr1i ution0 and 
present dI im siou[; of the small irrigat ion schtIme' showsthat thir Y v elen t: has pursued and effe.ct i ve 1 v 
attained (xcept forV the ar a of SCIi )alv-B kel) the 
f oI I o wi nop tw e t2 s 

- to isa 1, 1 ca pi L ions aware 0of I i rar, of 
r r iat1 c(u i va i ntn, and riot iv ait e, tlo,> i n d e r 

take i t . Al t i h It 1ii s has ie en a c Iill It 
crisi s per I (d of prol onnge ci d riu ht , we b , I i eve that
the results obtained can be onsl idated in due 
coulr11 se C, e ve n1 i f w2 a I-e n ol0W to e x P e r i it C o aa 
s ucc ession of- years o f good rainfall and f:vourabl eflood-levi I.. 

- to bring int being a support base idoquat to the 
task of propagating the technol)gy oif Irrip it-ed 
cultJvat ion. Apart from the areas of Bakl and
S. ibaly, t he x I st ing sch(emes constitt t e ,i networkof acciin, latu~d experierce, sufficient to, de.,o nstrate 

the advantages of i rrig ation and to support th1e 
spontaneoius extenins i1(, o17 ts te c I olet tgy newSc ,_e s , so providing a valuable comp 1mn t to 
the woa k o f t.ie Corporar.ion' s staff- and a in c e qS a r v
base for tie progressive development of a "iome
grown" system of irrigated cultivat ion specific 
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to every several part of the River Valley.
 

As to the large-scale schemes se: up in the past,
 
their establishment does not seem to have 
been related
 
to precise development objective criteria.
 

The perimeters on the Senegalese side of the Delta 
were located on the sites of former schemes of con
trol led f1ooding which were reconverted into complete 
water control systcms. This is also the case of CuMdd . 
As to Nianga and Dagana , it would appear that two
 
criteria were taken into account :
 

- favourablo topographic configuration
 

- ease of access.
 

On the Mauretanian side the choice cf M'Pourid as
 
a site and its exploitation as a State farm shows its
 
main objective is that of cereal product ion. In contrast,
 
Kaddi 
seems to have been chosen as much on the criteria
 
of product ion a; o social consideration. (heavily
 
populated area) and also with the purpose ,f sett ing up
 
a development has0 the of
r in heart th , ','aeIy.
 

It is also worth stressing that in tUP past funding
 
sources have exercised strong and oft en decisiv, influ
ence in the chnice of situ for develo mant, ind o1 the 
methods of irrigation and cul ivait i o be i ,trodu'ed. 
Whilst these sporadic and occa ional icurmJ s, with 
their tendency to c o s ",I f rePniiifI-,rp jtc t s fr om 
each other and "balkanise" thi, unn' t n cui, i,. in 
them, may not inv, c ma;a drawhicks durin.' : 
introductory phas,, they may; unles cie is takc oot 
prevent it hecone a progpeqs,ivoly-, ro Lr u,,stacic as 
the scale of dovelmnent enlarges. WP shall revert 
to this problem when dealing with institutional 
organisat ion.
 

2. Balance sheet of resul ts obtained on large-scale schemes
 

We confine ourselves here to putting forward a few
 
observations which seem to be important in assessing the
 
basic concept of irrigation schemes.
 

2.1. The concept of the large scheme has not evolved in
 

Apart :rom the M'Puric( irr c
in o 'scheme, th,,
 

developn:ent o f which was insapi i by a t_,chnolc;{c; l 
source (Chin.ese) ra,d cally iirIer nt from the rest, 
all the other large schems ha'e been 4ck up su::es
sively, tro: [)cgiiia to G rgol , on the sai mo Lt 1, 
without using feedbac:k from t ,e p, rat ional pr ,1'er1)1
 
encountered on the o t adjust tlieearlier sc hemes 

concepts bui l t into the later ones. 
They have in
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common the 
following characteristics
 

- massive polder-type outer embankments within 
which
 
a so-called "pilot" irrigation area is developed ; thecriteria used itsfor location are ill-defined but
clearly related more tedcto ,ical/phTsical consi
deration s tlhan t ! litt : i'i H'human:i i n t 2S;t arti 1) gfrom the "pilot" .s;cham'e fu rtheC ar -tn Art d,.vcloped
on the princ:ipl e of "ext: sion frm nneca"; kernel",
the progranme being tmwd  a; it , r .; - orc with
reference 
to IP avam lhi lt' o f fi nc , than to 
socio-economic dv0lopment objectives. 

- site preparatior is ent irely meclhanised 
with minimal use of wage-paid labour, and no participation by
 
the local population.
 

- large size elerentary irrigation network (10-20 ha)
conceived to maximise the efficiency of the mecha
nised 
eqlipmient, the social organisation for farming
being arbitrarily conceived to fit into this ele
mentary unit. 

It may be noted that thein working hypotheses usedto calculate project cost/bepefits, the assumed yieldshave so beenfar regarded as data characteristi of
the whole region. The opLimisat ion of the cost/jcnefit

equation has thus by implication been imited to seekingways of reducing costs ofboth developmirnent and of
 
exploitat ion.
 

The results theof so'io-econoilsc s;tudhy amply
demonstrate, that output varies wi thin a ve r,,, wid1e range,
as 1/3 of vields (of arepaddy rice) below 3.9 tonnes 
whilst 15 7 exceed 6 tonnes. 

Sin ce product ion co st s; are hig h t h e e(in ran of1.5 tonne of rice per hectare) incomes - ie profits vary from I to 3, as between the upper and lower
 
quartiles of existing 
outputs.
 

The study has also thrown some light on the main
factors affe tcing yields. 

In the search for the optimal scheme it is thusjust as inoertant (if not more so) to seek to maxi
mise profits as to minimise costs. 

.1.
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2.2. 	The vulnerability of production on large-scale
 

schemes
 

This is basically due to two closely-related
 
causes :
 

a) 	 the peasants' alienation from their allocated 
land and from the technology of irrigated 
cul (ivat ion, reflected in their attitude of 
passivity and lack of positive reaction when 
m shaps occur. 

There are multiple causes of this alienation, 
the main o eos being, : 

- the exogenous character of the social 
organisation of product ion ( farmers' groupin, 
decided ,v the development corporation) 

- lack of control over the processes of 

production, arising fr,,n the fact that some 
of the e.0sseontial operations (pl)ughing, 
sowing, reapiny, t reshing) are decided 
and carried oit by the coorporat ion. 

- non-part ic i p a t i o f h p Pa sAn t s in t he 
WOrk 0 f ; i I .- p e 0;a1,r a t 0i 1 0o thil.'I io 0litrie , 

and their installati on on tully-developed 
plots ; this d s not! induce any f eeling 
of at t chmuent to the al lorated pieoce of land. 

b) 	 The excessive res;pon.s;ib Ii t ies a.ssut.med by 
the Corporati o , whicl c rrieod out all 1 tho 
functions of collective nn i nott 'Land all 
the decisive operations of proltu, ion. Moreover, 
at the level of the Corporation itslf the 
centrali i .i io o f ma nagement tunct inns and 
top-heavy admini strative procedures make 
it impossible to ruart quickly and appropriately 
to unforeseen inridents in produotiin. 

2.3. 	 Problems ra i s,,d by t h c c o st o f U Ilt i v a t ion a n c1 
financial cha rgpes 

Despite their imprecis ion, the op rat ional 
accounts of large schemes show that thir present 

financial costs of produot iin are very higp . Notwith
standing dirc t and indir t suhsidie s (Nni ih will 
become intolorablv henvv as the scale of dve[ipment 
increases) t he i ,: 'rc;whi ihi h rat ionfitnrial .a Inpi (t 
are ob iged to dehit to th:e pcas niits are such thtat 
they can onl v ie r.0,0 v rod b)0 y .Vi N a fo 0rmof co rc ion 
(control of the crop). This growini; indebtedness of 
the peasants poses a serious prob lem in the red iuma 

and long term. What is more, the amount of these 

./. 
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charges, and their 
recovery, necessarily have an

adverse 
effect on relations between 
the Corporation
 
and the local population.
 

This accentuates 
the process of alienation,

therely hindering improvement of yields and the

elimination 
of crop failures. A vicious circle 
is set up, impeding the enhanced reliabil ity and
profitabiliLy of production which 
are essential if the

financial charges are to 
be made more acceptable.
 

The sccial or"anisation of producriun, whether
 
in the form of producer groups 
or of co-eperative-type

associations, does not seem 
as yet to have been pro
perly mastered.
 

An analysis of the position at Dagana, Nianga

and Gorgol has shown 
that in this respect a state
 
of latent 
crisis exists.
 

3. Balance sheet of results 
on small irrigation schemes
 

3.1. Small schemes in the middle valle 

During the pr olonged drouht A the seventies
the mov- ment t ,ca,rt developing snal l irrigation
schemes became a self-sustaining process which is
 now 
vi:ibly gaining momenturm. Not only does every
villagpe in t hP middle vall, y want its own scheme,
thev are all ready to o ,in i se tiec'; e lv cc 

but 
to prepare 

it. 

liowever, the hig h luvel of vi,.dn oJ tained in 
rue en t . a, : , aintid t hie succ'essf l1 . I. i in' of t h:schemes by 
the peasants themslveA, sho uld not he

allowed 
to conceal the e:istene of problems which
have not vet been rusolved and which, ac less rem diod
in the ne;ir lLur' Iav irn the lon; c n unIIderniccii n 
put a brake on the pine of development now achl d, if
we shouid uxpp0 ienc a long peori B w 

0d abundant lall
of "nan.q 

and favourable flood-levels. 
In our view, the main
 
problems ca lling for solution art
 

- embarking, and its cost
 

- the cost of irrigation
 

-
 the size of the minimum individual allotment,
 
and of 
the scheme itself. 

These three problems are interdependent, and their

solutions will 
have to he equally consistent with each
 
other.
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Whereas on the Mauretanian side the FED (European
Development Fund) series of schemes comprhises an em
bankment 
 c:apable of protecting them a , iiiat , (0--vear
flood level, none of the other to rics, '.ist in r

projected, has any embankment. 
 Atmi tt d ,,,, a mealure mentof working times shows thatt manpwr Vq i , for
 
construction 
 of a small irrc 1t iatin scht c i nsK i ted,
varying from 250 ro 100 days per c i .1 , T'q work 
involved in repairs aft 1 t1 1iht, t , ati, I o- (tIing,
can prfectlv well he doin hy Ll I .i t iriydin h. 's
 
own cultivators. B t thr i 
 nIiin in, i 1 c i ', ritrinl
 
c rop, the tumporaryV iinterru ion of prn1
ii0 t ii H athe damage t:o cont idnc in thIi ruit :ii i 

AMIi 

r i irrigated
cultivtti(on, 
an imiportli t lt ctiLi iii ',l iii, must 
not be overlooked. And i t MusLt a h,, .,it in mind

that tUP 
hest areas for irrig.-at ion - lijI t ul,', shils
 
on higher ground  will soon be fully .:ploilci alld it
will be noc e sarv to develop I wer-lvi v la n in cluding
 
even the upper levels of t:li e a vipr cl (" ux
, ti"fho lald6s - -', 5 7 r Iay). For al I lict , i asons the

problem of embanking VI! ]vig,a sihemes wil l bect' 
 m,, more
 
and more pressin in the immedia te 
futlureCC.
 

'iuo pr I l it, 1 tlhe cost iii .,1 to 1111 a irrion smal 
gation t'h mesa has meitbeen ionud se.veral times ; the

size of tle " 
 re pa irsa a nd maintcn.nnt ., " item raise.s 
the questioin 1 the devel opment corpi,,ra tion' ownsorgani sac ion and mtnagament, but it is also linked
 
to0 tI ' pp r blem 'e are it Owlo ing 
 ill na ide r. 

ZiiTh C, are' , init cI , reo asaons f,,r douh ing whether
the preseont size of siall 
viiag', schemiies, which vary

betwe en 
 15 and 29 I,. taro,; (but in real it y a re oft en
 
n(earer I5 ha.) is ade qu ate.
 

The size of indiv i alu h oI i _ _-

A summary analysis If operating accounts has
 
indicated 
 that tle minimum s'ze above which ian av,,rage
holding (1O persons - 5 workers) h m some 'hance1 of' 
providing a cash income o te aitd aiboive sn;g ttentce
 
consu.-pt ion 
 at d p'eyment of e t iv.at ivin hai is about

0.80 ha. (0. 0& ha/work,,r). also 

out that t he area to h 


t has 51 Le n pointed 
t ui ,iocr I,,per ,o ikor, sh ouldexceu.d this minimum in i rdern to make irriaC ed culti

vation "attractive", and it was fo! this C-p, ,it that

the draft mast:rtC pl an wa s lt' B (o l aniit 1 t it 
 of 
0.25 ha. per worl er. 

Vil la ges ini tie a I ey, piart ic'ularly, th,,at a ted 
on high banks overlooking the river or major stre'mrns
 
are relatively 
large, ofttn between 500 and I,O0() inha
bitants. If we assumt I worker 
for 2 persons, and
 

./.
 



c 

E.II.7
 

0,25 ha. 
per worker, the 
irrigated perimeter 
should
cover between 62.5 and 
125 ha. This amounts t.o saying
that the present village 
schemes - about 20 h4, are..
aartlym-iiiSuffiC e.
n The area
r provides perhaps
the best proof of 
this ; almost all 
of the 19 villages
which were 
the first to benefit from an 
irrigation
scheme have applied 
for a second motorised pump, 
and
to double their 
irrigated area. The 
same phenomenon
can be observed on 
the Mauretanian side where 
in some
cases a second scheme has 
been developed alongside

the first, and where most 
of the others now in culti
vation are 
asking for extension.
 

3.2. Small schemes in the Bakel area
 

In the Bakel region performance has been irregular and much 
less satisfactory. 
In the first place,
this area did 
not benefit from an initial input of
appropriate technology. 
Thc movement for village
schemes began with 
a campaign for improved 
rainfed
cultivation 
on communal fields before 
settling on
irrigated cultivation 
as the objective. The 
technical
staff brought in to support 
the initial campaign had
 no experience of 
irrigated cultivation.
 

The S.A.E.D. 
(Delta Development Corporation)
whose geographical responsibility had 
just been
extended 
to cover this 
area came 
in at a time when
the village scheme 
movement 
had already taken 
shape,

not 
only at village level but also 
at the level of
inter-village organisation which developed 
in parallel,
and even played a part 
in promoting the 
extension 6f
village schemes. In this 
way tension, conflict 
and
disputes of competence dev, loped 
from tlii outset, and
prejudiced re-establishment of the situation on properlines, and improvement of performance. In these circumstancLs 
the (otherwise not 
very noticeable) deficiencies in 
S.A.E.D.'s 
institutional 
approach showed
up clearly as major shortcoi 
ngs Thl. sys:em ofcentralised decision and 
of teaching uniform methodsof cultivation, the 
tendency to 
impose crop programmes
and a standard model 
of social organisation on

sites, generated tensions, 

all
 
and attitudes of 
reserve,
which prevented the corporationtfrom extending


influence. The supporting 
its
 

staff appointed by SAED,
although academically well 
qualified and often 
highly
motivated, lacked 
practical experience of irrigated
cultivation and 
were obliged to adopt more 
authoritarian
attitudes 
than elsewhere, to 
make up for their inability
to overcome initial 
local reserve, and establish good
communication 
based on their 
own knowledge and 
expe
rience. 

. 1,/. 
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Two other factors should have been taken into
 
account
 

First, the more favourable rainfall in the
 
region means that rainfed cultivation remains as
 
attractive as irrigated, even in periods of drought,
 
and has a future alongside and complementary to the
 
development of irrigated farming. This explains why
 
irrigation is much less "motivating" here than in
 
the middle valley.
 

Secondly, this region like the upper Basin
 
traditionally consumes little rice, and to develop

new consumption h'abits will take time. This ixplains
 

the tendency to substitute maize for rice on most
 
schemes. We' shall come back to this aspect in the
 
chapter dealing with choice of crops.
 

3.3. Small schemes in the upper Basin
 

In the upper Basin the extension of irrigation
 
schemes is clearly encountering serious problems. In
 
spite of a propaganda and promotion campaign, and of
 
effective support not only by,,the OPT (0pfration
 
P~rim~tres Irrigu'.s) - which'later became the OVSTM
 
(Operation Val16e du Sfn6gal, Terrakollf at Lac Magui) 
but also by th'e regional admir\istration under the 
leadership of two successive governors, there 
are
 
increasing signs that the movement is running out of
 
steam. After a vigorous start which infused in some at
 
least of the' peasants an awareness of the possibilities
 
in irrigated farming, difficulties were met as soon
 
as the areas brought into irrigated cultivation exceeded
 
50 hectares.
 

From that point on the increase in the areas
 
brought into cultivation has been offset by a pro
gressive increase 'in the areas Ieft untilled. As a
 
parallel phenomenon, the number of peasa mts who
 
abandon their 'irrigated holdings and are replaced
 
by newcomer s is continually increasing. This reflects'
 
growing discouragement after a certain number of
 
seasons.
 

Any increase in market gardening production
 
comes up agains'c the obstacle of a limited, uncertain
 
market, and cereal production seems to be cheCked
 
by a price 'structure unfavourable to cash cropping,
 
and by consumer habits whicl effectively limit the
 
growing of wheat and rice. hese constraints (price
 

and market condition.s) on the possible range of
 
economically-viable crops severely limits the exten
sion of irrigated cultivation in the Upper Basin..
 

, " •.1. 
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Finally, here 
as in the Bakel region, it must
be remembered 
that in the Upper Basin the irrigable

land is located in areas of 
favourable rainfall 
(above
the 600 m.i.isohyetic contour beyond 
which rainfed
 

t.....cu -
It iva tion -is ,-viable -even -in.p rio-ds
 of d-rou-gh t, and
where scope for improvement 
can be economically 
exploited). 
This must be borne in mind from the 
point
of view both of the reduced incentive to take up
irrigated cultivation, and 
of a development perspective in which 
the relative importance to be

attributed 
to the irrigated and rainfed 
sectors
 
must be carefully balanced.
 

4. A medium-sized irrigation scheme : tiLnt seCial
 
experience of Guedd
 

That part of the 
Gu6d6 irrigation scheme 
on
which there is complete control 
of the water supply
comprises three 
perimeters side 
by side, each different
from the others 
in its conception and organisation ;
one 
staffed initially by Chinese 
technicians, one by'
the CUMA 
( Coop6rative d'Utiljsation de 
Mat6riel

Agricole/ Agricultural Equipment 
Utilisation Coop6rative) and the 
third managed directly by SAED

from its inception. To these must 
be added the areas
developed with 
full water control, directly by 
the peasants. The 
whole constitutes an interesting original
model as its extent (some 
500 ha.) represents what
most 
of the schemes to he developed between now and
1990 will have to become if initial access to irrigated
cultivation is 
to be offered 
to the entire agricultural

population of 
the Valley. The whole gamut of cultivation techniques can 
be foutnd there  mechanised 
cultivation either by 
contract or self-operated onthe large schemes, labour-intensivu methods on the
small ones (transplanting, hand-finished 
levelling,

manual weeding, etc 
... ) all applied by the local
population with 
remarkable 
skill and assiduity. The
system of water 
management is 
highly flexible, due
to a multiplicity of 
pumping systems, and the 
adaptability of the hydraulic network 
is an additional
 
advantage.
 

E.II.2. Considerations 
to be 
taken into a'count in formulating
a policy 
for a second g eneration of 
 , schemes
 

The existing hermetic separation between the
development of 
large and small 
schemes wi II have 
to be
corrected. Despite 
their present strcess 
the development
potential of small 
scheimes is limited. 
They do notrepresent the future, and can only serve as a transitionalstage on the way to a development of th . Middle Valleyin large irrigation units corrspondin), each one to a 
natural depression of 
the Vall, y. 

./.
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It will be necessary to refine working hypo
theses and develop hydraulic systems and farming methods
 
which are not only compatible with each other but capable
 
of adaptation to social constraints in a human environment
 
go ing thro u-g h radica lchang e underthe impac't of irrigated
 
cultivation. As we have already emphasised, thC search
 
for ways of reducing development and exploitation costs
 
should go hand in hand with a search for policies calcu
lated to produce high yields. The correlations established
 
between output and social organisation amply demonstrate
 
the need to take socio-human factors into account when
 
formulating projects.
 

It should also be borne in mind that only if
 
schemes have been individually well adapted will it be
 
possible to set up an overall management system capable
 
of functioning satisfactorily when their number has
 
greatly increased, and they will stretch across the
 
whole of the Valley.
 

In formulating the rrojects now being prepared,
 
the development corporations have shown their awareness
 
of the need to take these socio-human factors into account,
 

and the SAED intends to encourage peasant participation
 
in their execution.
 

The Dombo Thiago project is the first such
 
attempt to relate the proposed hydraulic system to
 
village social organisation.
 

In Mauretania the initial study of the Bogh6
 
project has been modified to take account of the constraints
 
imposed by the social organisation of production, and by 
offering access to irrigated cultivation to all of the 
population involved. 

The implantation of a sipl. irrigated area 
inside a large-scale poldur dous not unable solutions 
to be found for the problems of the entire population 
whose land has been so enclosed. Would it not be better,
 
wherever local topography permits, Lo develop first of 
all the peripheral high lands (fonds) so as to organise
 
them in groups of village schemes, and thereafter extend
 
the irrigated areas, progressively taking in the faux
 
hollaldfs (medium clays) and then the hollaldis (heavy
 
clays), according to a plan which would take into account
 
the distribution of population around the main outer
 
embankment ?
 

The irrigation network of large-scalo schemes 
should be divided into autonomous set,.ions vorrespond ins; 
to a village, and organised accordingly, to he cul tivated 

.
 



L. I I .I 

independently. And as far as possible each section
should include different -yvs of land - fond~s,
faux hollald6s, hol lald16s (l.ght, medium, Ieaivy c lays)
a system l nalo gous to the traditional, distribution ,of

land for post-flood cropping, which generally consists
in dividing eagc h basin into radial han1ds so tIhat eve ry
holding includ e s high, mcedium and lowa-lying land. 

I n t h wa yv thle dev( op ,,.at p rocess cou l dbegin on the lI ht clay soil;s, thus providing, each 
village with an inirial irri.;ctcld Area which would 
be progressively extend d to wardscc low,'r lan d. T1h1,,
tertiarv irri.gat ion n,.utw,'rk s ouldI h,I i hh Ig ,toversi zed, 
so is to allow Lle>:i i litv in tihe al locat ion at plots 
and their cultivation. 

The Nac i t ion l coa st of this imprtvud and l .exible system counld in part be offsetr bv parti .ipatian nf
the local popcula ian in tiit first stage.s of Enstruction 
of the hydr uli, ilt w,,ic'P levUllin , tK CihniqUC . shouldhe rev iewed , and met f- u,,ani r I ,1 before aci ,cptanceof ccompleted work., t iqhLened up.Ict co ccini ( iP , iL iieI c , 

In plrac.tice therefore the planninEg af anirrigation s'stuim for each , late sihould he, so to
speak, "made tio measure" with slp,,' .i fi, r,' or ic ' to thev illage..s ,_ nucrn,., , their ayricuu ltur.-l tppul, i nin, the ir 
type aof social organi:sal ion, and thc kind of crops they 
intend to u Iiv,,ip b iirrigat i oin. 

Tlhis ireplies that from the ,'.rli,,q; feasibilitystage develapmc nt itudies shou ld in. lud, ccioiogical 
surveys and scim,,latioll for- social ,rqnamit'at ion. We
shall come cba k to this la ter-. AniI h .:;cc. studie.,s shoui ldsupply data, and tpointc (rs, in thc i giht af w..ihich the
technical aspects of th duv.- lpme ut ihculd he worked 
0 '.1 . 

In this -,way, large and medium-siz e C'me s wauldbe so planned 
as to he able to function operationally 
as a clister of vi l l a ge schemes. 

E.H1 .3. Considerations to he taken into account in preprin; 
second generation of smalliirrig aion s hercies 

First on al ready vstiblished su i ,.s 'it h,'r
the irrigated ar'ea mu st he extende or , LiLndAi suc sci
 
fliuSt heC prelpared so n qa toL if L 'r reac wIit'h .a
plot of land suffici'nt to m 'ct his basic needs ((0. ha. per worker). In this way we shai 1n moval From the first 
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objective, which is to interest and 
instruct the local 
population- i - .fri A..te..........ed fgrfcuIture, t -othe second,
which is to ensure that they have a sufficient stable
 
income.
 

Where schemes are to be established, their

enlargement from the present 
20 hectares or thereabouts
 
to a minimum of 50 hectares, and the need for 
embanking,

imply that 
the money cost per hectare will be increased
 
and that primitive manual methods must 
be supplemented 
to some extent by mechanisation in the excavation of 
dykes and main irrigation channels. 

Considerations aimed 
at improving the effica
city and reducing the operating cost of the system of
 
logistic support 
should be taken into account in the pro
cess of extension of small irrigation schemes.
 

Theticluster" development of 
village schemes around
 
a support 
centre should facilitate logistic support.

Standardisation of machinery and equipment used 
on both
 
sides of 
the river, the constitution of a stock of spare
 
parts, and the systematic training of 
pump operators in
pump operation, daily maintenance and running repairs 
would be highly desirable.
 

E.II.4. Main lines of a policy of int.Irated development of 
irrigation schemes of differenl 
sizes.
 

As we shall see with reference to the master 
plan for first-generation schemes, the policy of
 
providing 
access to a first allocation of irrigated land
 
for the whole population of the Valley requires that
 
even before the river flow is regulated irrigation

schemes of different sizes will have be
to established.
 
This being so, it is vL'ry 
desirable that an integrated

development policy 
should be formulated in which the
establishment of small village schemes will he conceived 
as an intermediate step leading progressively to the 
development 
of medium and large size schemes taking in 
a number of villages, only in a few instances should 
small scale irrigation schemes constitute the definitive 
step, where land configuration does not allow their 
further extension. This means, 
in particular, that the
 
planning of small schemes must be so 
conceived as to
 
take 
fully into account the successive stages of long
term development.
 

.1. 
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In such an........... appro ach the .ssentia Ifunctionsof...
small schemes--would-
be 

a 

a) where conditionsa're 
favourable, 
to help
to provide early access 
to irrigated cultivation enabling flood 
water levels to be
controlled, and 
to take 
a first step towards
 
assured regular income.
 

b) elsewhere, 
to serve 
as a primer for the
development 
of large and medium scale 
schemes.
First, to help in 
the process of 
acquiring
the technoldgy needed to 
obtain high yields,
and reduce the 
vulnerability of 
the larger
schemes within 
which they would 
subsequently
be incorporated (or 
of those 
on which the
village population 
so initiated would

settled). Secondly, 

be
 
to set up the 
core of 
a
social organisation which 
could later
expanded. Thirdly, be
 

to ease the solution of
the land rights problems posed by 
the development of 
irrigation 
in the Oualo land.
 

In fact, experience 
has shown that 
the
establishment 
of village schemes 
on highlying land not 
very suitable for 
cultivation
by traditional 
methods 
raised 
only minor land
rights problems which were 
easily settled.
The preliminary phase 
in developing 
a scheme
 on light 
clay soil, 
giving everyone a highyielding plot, 
would depress the
land valItie of Oualoand thus make i t eas i,r to sutt Io landrights questions there.
 

At the same time 
the demonstrated 
advantages
of irrigation would 
promote 
the consensus

needed 
for i ts extension to ()ia I o I and . 

c) to play, thanks to 
their flexibi I i ty andadaptability 
the role of pre-eCXctcnsioln

in the development of 

work
 
institutions 
and methods
better and 
better adapted 
to the socio-economic
 

and human environment of 
the Valley.
 

To conclude 
this review of th, concepts ofgation schemes ("perimeters") Jrri
we wish 
to make
remark. There has a final 

problem of 
often been a tendency to approachaccelerating the the 

pace of development
point of from the
view of needed improvements

and in the organisaLion
managerial 
performance of 
the 6' vIl*opmont c'orpor.1t ions.We arc incl ined to think that whatever time It-vvI of toffciency attained by 
these agencies, 
it willto achieve a high rate 

no" he possible
of development without
the concept revising
of irrigation schemes
to the specific environment of the so as to fit
Valley:.; them better
 

/
 
/ 
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CHAPTER E.III.
 

THE NEED FOR AN INSTITUTIONAL FRAMEWORK WHICH CAN 

BE QUICKLY EXPANDED
 

.r'.III.I. Definition of the problem 

Under the term "development institut ions" we include 
all organisations taking part in the process of production
and marketing, whether they are, organisations set up by
the farmers them'selve;, such as producer gr,ups, village 
scheme management gro ~5 , cc- c ratc i ' , p k of c Cip 
operatives, or StOLte corporatins rcspinsibl for regional
development : SA Db, SONA\inR, V\'TVM ; ter markL ing : )NCAD,
OMC , OPAM, and iL or credit (BND in rna - not yet set 
up in Maur Utan ia and Mal i) , or su,p p rt inr r, ;carch inst i
tutes (ISRA, CNRA). 

Pe ALi t t d h at we do nt prop ,;1 to re.view thu.,,
inst itutional development s in their entirety, but only 
to interpret the rsult t of thce soci,-ccunacP ic study
from the point of view -,f the instict ional ,nc;t rainLs 
which hinder rapid cexpansion of irrig a ted cultivation, 
in order to pik : U t ttvh, cci 1SCe of action Lt be followed. 

To b reor specific-, we shl11 I ry to determine, in
the light of ' wtiatexpc>rp,ti, c,, ti.s tri 1) t ion acid inte acticn 
of functions between th, bodies set tn bv th peasants
themselves, and tilL dcivu, pment corporat i, ts, is best 
suited to bring about a rapid increase : 

- of the annual capacity for irrigation scheme site 
preparat ion 

- of the annual capacity to bring these sites into 
cultivation 

- of cumulative management of all. areas under cul
tiva Lion. 

Ot these three capacities, it is the 1ast which is 
the most difficult to 'va uate, and which could constitute 
a limiting factor Nl ti, slow up the pace of cdevel opment, 
if we r em e nbi tiha t rapid iaIrexp ansio u of LhI* a c a s under 
culLt iva i r ms o, hanI in hand wirtt tie qu lit0t ive 



objective of 
high yield. The building up of management
 
capacity deserves serious scrutiny, the more so since
 
the effects of under-capacity will be felt only with
 
a certain ti mc-lag and lead to situations which will
 
be difficult to control and correct, 
years after the
 
capacity for the preparation and cultivation of irrigated
 
areas 
has already heon substantially increased.
 

'The exa mple of left 
bank schemes, in particular
 
those of Nianga, Dagana and even GnMdC which in the
 
past was a model nf performance, well illustrates the
 
point thit pr ohlems relating to management capacity need
 
to be antice ipated 
and not tackled when an imbalance
 
between ncrea sed capac itv 
for s t1ap arati i nit ee ,, culti
vation on the une 
 hand, and deficiencies attributable to
 
over-strtLchi ng of management capa(cit y on the oLth r, has
 
alreadv produced overt and conecret e results . 

In fact, on the Nianga and l)agana schemes failure
 
to keep up the irrigation channels will soon put a stop
 
to cultivation in order to allow the nydcaulic system
 
to be restored.
 

Moreover, t i ll age de lays become progressively
 
more serious from one seaq '1 to tho next ail have 
even
 
spread to the Gud scheme, where part the equipment
(,f 


has had t he diverted to a: oinin sch e e. 'L., e uiul at ive
 
effects of i itorruptin; prcduction 
to repair the irrigtation
 
sy,steim, and of the drop 
in production resultting from late
 
sowi ng (a's ,n restlt of late plouginii gp) ra nnot foil Lo
 
impa i rt ho( p easlan t s mot iva t C 0[n * 00 i 
 n' lt t he airgpra 
vation of tLcir indebtedness and their relations with the
 
development corporation. These phpnour na arc compounding 
each other to make more difficult the rehabiii itat ion of 
the production process. 

in our view, the balance to be sought between 
capacity for site prenaration and exploitation on the one 
hand, and managerial c apacity on the other, requires careful
 
study of institutional 
interact ion and the allocation of 
functions between the development corporatinn and vil la e 
organisations in order to set up a miraaemint system which 
will right fro the oitsut take into0 account the conistraints 
of future I a'rgpe-sc.ale devp lopmeni. 

'['he aipproach' to co-opearat ion bet ween dev clopmrent
 
corporation and village organisations must he dynamic and
 
forward-looking, from the stage when 
cultivation begins

through to the point at which "cruising speed" or "normal''
 
operation is reached.
 



In the first phase, the peasants are not yet
experienced, they 
have still learn
to and master the
 
technology of irrigated 
cultivation. And 	 ctheir villag
organisations have not yet completed their apprenticeship
in organisinq; arnd managing, the 	 collective operations
an irrigated sche me,. Thus the capacity for putting 

of
 

cult i-va t i,o i I depend mainly on reinforcement 
into
 

of the

capacity of the development corporation, wlilch must

necessarily 
 play a more, important part during this
 
first phase.
 

But 	 thereafter, unless the corporation shifts agood part ot it s responsibi lit ies to bodie s set up by
the peasant s tle: 
 se lves, it will become less and less

able to increase its capa 
 ity 	 to prepare sites for
furtler schemes and brinp them in to u t tivation, and - even worse - it will be even less able to perform its
overall a n u,,eflici tminf cti,u tt ffe t iv el v. 

Successful txp 	 nsion thus depends on the intro
duction of a system 01o rapid devclution and sharing offunctions and duties between the corporation and the 
peasants' organisat ions. 

This implies that the following main conditions 
are met : 

i) that the corporation; concentrate their efforts 
on increasing tleir capacity to prepare irri
gati on and themschemes bring inu to cult ivati on,
and by the efificieney of their act ion in this 
phase to minimis5e rh ir rol ,. it n ii "cri.s;ing
speed- or normal oper ation stage has been reached 
this toou ht bit fairly sooni (2-3 'ears). 

ii) 	 that the pcas ants' organist;, i un; rPi.ead apted
to local social condit ions, thatand tlie guiding 
principles adopted thefor dlevel pment of irrigation schemes are compatible with local social. 
structures. (This point ha-; bon dealt with in 
the preceding, paragraph) 

iii) that when the staq. of nuormal operat ion has been 
reached , each scheme can fuilinct i o t) a max MUsut1i
degree of au u, 
m.. and indpenden',, with a
minimum need for supporting services in production, 
and mariker i ng 



iv) 	 that the system of extension work, of diffusion 
of technology at grassroors level, training 
prog ramm es for both dI Cv lOpnMint corporation 
and local orn aoi.a t ions' staff shon;uld, in 
qual i ty and qt t ty, be co0nce ived in terms of 
the 	plan ned r~ite o I r i, ai ,LLndeviIol 'mentand 	 b V Cons~istent With: thie distribution ofactivities ad r sponsi iliti s between the 

corporation and vil age organisations from the 
stage of e 1,iLation through to thatinitial plox 
C)f "loITM ;1 1 " C IlII t i VAi t i o! . 

In order to lay do0wn the main lines of a' policy 
designed to make the best general al location 0l these 
functions from the start, it will be advisable to have a 
look at what has been achieved by way of institutions 
during thu peri od ofI introiduction of irrigation in the 
Va l 1 ev . 

nA 	 .2. Assessment of the org'.an sat ions se .Iu by, peasants 
1ra t i irrted cultivat ionsinc ..

1. Institutinn; at villa,, level 

'2 ac 	 socio-econunhir .Study has shown that amongst 
the institutions set up , farmers themselves, it is 
village organisations strongly rooted in their traditional 
milieu which have proved to he effective in the management 
of small irrigation schemes. 

If there are still fairly widesprea d ww.<1knIesses inII 
water management, vvrdependunc , on lo isv[ii" support by 
the develop !,ent i c Vo 1ati i,, anld not0 in1f l,,, Lti n tfi on'ies 
in the upkec p af irri-NIt a L , l2lia i .i a'5, llrd Waiter PUMp, all 
this cl,nI c r ': roro tou h- tpan i sin:, A1 n:;. <l it. and 
train ing p e(0ple i: -p e i sihtherm. I r CV00u Ih'a a cnd 5lown
that sucl hodi,,o can prvid ,_ t he framin -' for ti armion i 1s 
and dynamai c' de velopment w rk, and caIn I,.'c , i in,. i man a -
gement iIts not oily fr Ymall 1 sch I( ,, t for0 lh t, 
village sections on lirge and m dilII si/ i rilpat,r' 

s ch eme s. 

It is wortli remn lering al so that lL ',' lhave been 
efficient not 	 onlv in orga' 7nizi ngp the o 1nq c;ii i ii worc-k of
small schemes but equal I in set tling p ' lan ri ,hr. 
questions which tend to crop up whlen si . ,I high land 

being ' 
the local popuIlation in tlie loq,.h,; proj'. t sug giSposts 

(fondi5) are : preparc.pt. 'T'he o.ri ; ni i ''s" ivate" 
that thcy 

could 1lso playa,'n iim portant uic ,i to, , part in se.tt:ling suci 
qu estions whe tla. 1o la1ndI; are ,,onIl' c r n, . 

http:preparc.pt


Experience also 
shows that 
the heterogeneous

producers gcoup set 
up in large irrigation schemes
not stable ; they is


tend tither to disintegrate into 
their
individual components, 
or to split into 
smaller sub-groups

based on traditional affinities.
 

This exper ience on large-scale schemes can hecompared with that of Bakel, where SAED's efforts toimprove A s chosn mo.del have resulted in tensionsdetriment at to he improvement of outpu t.
 

This all tnds t show that in the environmentthe V l1le y, ofAtt e pts by the administration to impose apattern of s ial irganisat ion have not had happy results.This does nt rule out an active role in stimulating andassist'A; thc p',pulatian to set lp their own organisations.In this ',e, xion, the part playev d by the (J-op rativeDepa rt r in Mauretania in the initial phase af promotingthe vi 1 1,' i rrigat ion scheme movement should not heforgo ,n ; nor t he promising early results obtained bySONAD1 1 in its soci l o .gical "spadework" to prepare thefor the fiture togt e irrigation scheme and 
way 

its social
organisation. 

2. Inter-villare organisations on small irrigation schemes, 

and co-operatives-on larve ones 

The only inter-village group linking village organi sat ions o smal schemes is the on t: which was set up
in the Bakel area. lEnfortunateiy, 
 as alr adv noticed, thecircumstance s in which rel ations between ;,\Fi tandfederat ion -f vi liage i rrigat ion schemes were 
t he 

ti r:st developeddid no coan du , to ca- op. ait or, and V cclaims and c, 
w el- tA -k h,V di sputes,unter-claim s giving rise I- u u :' a c tatprtv.eo ses.We believe, however, that this sit uatian can he red rS scdif SAED'; policy of dc, tiralist ion I i pt int effect,and accompanied by an adequate r1 ogrammc aimed at i mprovingtho peasants' abi i ty t" P.aster tuh t c ihtio af irrigatedfarming, and c'omnhining the training of pi lct-p n.ants witi


that of extensionii workeis;.
 

For the vi vl,'a e schemes in the districts of Matamand A6r0 lao, the SAFD intends to promito rn-opvratives
grouping all the vil lies of each zone. 

On the large-scale scheme; in the I)elta, the cooperatives which were set up by the administrat ion at the
time when 
control led flooiding was practised have not (upto a recent dare) proved to be the right framewrork forcollective m aa ement, and this has im.pe lled .A") tovstabl ish producer-groups as intermediate, org anisat ions. 
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However, since the recent introduction by SAED of
its "decentralising" policy, 
the co-operatives are working

-much-more cohesively-and efficiently, and now carry out
 

satisfactorily the following main duties
 

- allocation of newly-prepared land to peasants, and
 
imposition of 
penalties on defaulters,
 

- management of 
credit, including allocation of
 
seasonal credits, collection of dues, and if
 
necessary forfeiture action against defaulters,
 

- fixing of the 
calendar for mechanised cultivation,

subject to readjustment in consultation with the
 
responsible SAED official,
 

- organisation and management of 
the water supply

rotation system with SAED 
technical assistance,
 

-
allocation of production between subsistence needs,,,

production for 
the market to cover advances to
 
be refunded, 
and cash income.
 

Follow-up of decisions 
taken is carried out much more
efficiently by the co-operatives now than when it was the
 
responsibility of SAED. 
And relations between SAED 
staff,

the co-operatives' boards, and 
the peasants have greatly

improved. The image of 
SAED staff as ",policemen" responsible

for law and order in the irrigation areas has faded, giving
way 
to one of advisers and technical assistants to the
 
peasants.
 

In Mauretania on 
the M'Pouri6 scheme the co-operative

formed by peasant-producers has
of six village communities 

proved itself to 
be efficient and well-organised.
 

On the Gorgol polder, instead of a co-operative

group a landowners' defenct- association 
has emerged ; its

initial solidarity is very 
strong, and its influence every

season threatens the functioning of the scheme. Thus, not

all the local bodies coming spontaneously into existence
 
are favourable to irrigation ; when 
they are dominated by

thevested interests of 
one class of the population they

can have harmful effects 
not only on cultivated irrigation

itself but on the 
social implications of development. This
 
extreme example 
shows that, although it may be desirable
 
for the corporation, and the administration, to abstain
 
from imposino or directly promoting a type of social

organisation on the peasants, 
they must play some part in
 
encouraging the 
 setting up of social groupings of those

involved in the production process, and 
in seeing that
 
these organisations are 
socially equitable.
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E.III.3. Assessment of the development corporLations
 

In Senegal the problems encountered at Nianga and 
Dagana, and the increasing vulnerability of Delta i rri
gation schemes (and even of Gudd, i,.retfore a model) 
are clear indicat iouq that SAEI) has expanded its capacity 
for constr'rtinr an d bringing into , ultiva t ion new irri
gation sche, i e it a<ci tv for managemeri ent of 
exist ing schemes-<H was, not re.s t reamI anc to match tiie 
in c e as i I s cal f deve I ptmp In -(1 t , IU P e '2 Ols I on 
of SAFI)' c, ctipI ,o and artiviti,, !rIm thel ) lta Ltc 
tLe who hth roeq l s Val le has bep < tflcted byt nu 
the simple t <raUsp si. i i c f cit. hods and i n i rut ions 
employed in th, wi r suffi n)P thout ci a tV ,' tion hbein g 
paid toa nw dimc,<ie ii . oif d .is anc:e,, geogr;ia phy andl environ
ment. t is only rccen that an attempt has been made 
in the Delta, with in i lly encouraging rt'esul to 
deceintrali e ia na ge me mit a n d gi ve m ire ecr sp ,n.s i lity to 
the cn-operat i yes. 

In Mauretania, the division of responsibility for 
the dvelopa nt, and managemient of irrigat ion schemes 
between the Depacrtment of Agricultuire (for scihem es 
managed with the assistance of FED - -urcpean Development 
Fund -) and S NADER wass c'tiin ter d a few monthI s agp o hbv 
transferringe th,, IDepairtment's rusponsibi li tius to StUNAD) R, 
But the M'P urit scheme is still administered by the 
State fa ram of that name and the ol d and new sceime.s at 
Belnab6 by the National (eCrrtre for Agronom c Resoearch. 

Since it officially came into being in 1975 and 
its ac:tivity real ly began in 1976, S()NAI)ER has rapidl y 
increased its cal acity for developing irrigated areas and 
bringing them into ctl rivaLion. Tiih c. result; have been 
obtained, in part, through its policv of putting, mi .a;mum 
responsib! i -t'trom start t fiiish into the hands of 
the villnge conmmilaniti10 . It is too early- to seu wh thor 
this policy may have set up an imbalanc e h Vts-en tho ca paei v- L bri y riL c u itivati on and the a ty traaci 


-ma n a po uu t i a he not e d _h a t in t h e s v s t t Iii-.I v i s a , e d 
by SONAI)lR an important element is the trairlin, of pi lot
peasants fro0m the earliest stage thro gh t, that of normal. 
routi ne farmi-ng. For various reasoins, ti plan hia;s not 
yet been inlt_ co ct.d, and tli s seems to tLirow doubt on 
SONADER's al I y in the ediu m r to La ii]tel ter m achive s perfor
mance. In or view, i t oiuld be aUdvi: ,l]p], rig ppop ,,i V al 
priority to this project, and to the search for finance 
to implement i t. 
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In Mali, the pace of development of small schemes
 
continues to be slow but 
this is not due to lack of
 
capacity of the O.V.S.T.M. 
to develop and administer,
 
even though its responsibilities have been extended to
 
Tarakol le 
and Lake Magui . As already explained in 
Chapter V..I. , effective e:ploit.tion o f the areas 
deve l pacl f ( r i s aited 
cons t ra i n tsa a t aaou t tet a nd pr i e. . 

cu I t ivat ion im by thie major 

E . 11.4. Interaction ot thr lnPct ions involved in promoting and 
d eve 1op ing, ir r a s c ca 0.s 

1. Small vil1ic ag hv, ,,
l 

The present Sns, t em Sens to be generally adequate 

and cal ls, only fr aipr improvements and adjustments. 

It is the funct ion f motivating the farmers and of
 
providing technical 

organisations th t 

duced. It could he 

or, in view of tL, 
period of "ta]e-, 
service working i 

the aim o f 

up irrigated 

in the Bakel 
ratheri '-t 
the bar'riers 


techn ical Iasa 

and arrange 


-


' v 


rei o, 


xt ,nsi-


assistance for setting up village
 
most needs to be reinforced or intro
unde.rtaken by the development corporation
 
latter's heavy responi i ilities in the 
", perhaps b'v a special e .tension 
i aison with the corporatin. At present, 
work i.s nut ta, motiv at e pe p1,ple to take 
ion, :hich, isa al-ea rly widespread except 
:K l a]<i:and tie IUpper Basin, but 

a
itm lia teU P acn a a c-fl of lIcadershi p across 
a 


stance for 


of r Aidcitianna1 o5 ial str ti icatio.n, provide 
w rkti a.. out rules and retultions,
 

far ai fair al locattio.n of tie irrigated plots,
 
as well as to set up and administer working funds. 

Simi larly, the 
t ra ining and sta npathening of si t 
development te.ams, respoa sib le t,,r selecting sites, drawing 
up plans and pr ovid ing te.crhnin l s upport i n the w,'ork of 
prepar ing sml. i" i,,ated areas, deserves spci ala I dr taft ion.Tihe study a sho,'.,' thit a a uBbi a nt isau l por ioin of loaV 
yields has ,e duie to sume inherent shortcotming in; tie 
grouind plt ,t l t.-lr chai p s also a ptei g h, , tin
 
reduction -, lossa and vasiage Lv il rovot (Ii-t of 
th li':rani
lic system and beLtL Pr ii alit:, work on the i,-ripat ion c'han 
nels is m ,uch t a he d.sired. u'le re;ulting dlev lopment costs 
wi ii be moet, t han compensated by increased 
duced operating c'osts. 

Fi nally, it should not be overlooaaked 
future a growi n numbear of vi llag; sc:hemes 
be protected by minor embank.ment works, 

yields and ru

that itn thea no ar
 
wi ll ne,a .dt.
 

and a start should 
be made, now, on testin,u oncepts and methods of const r c
tion combinin g manual lablur with he use 
of mecaniais a 
equipment. 
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In our View, the right pol icy would he lo min imi ,se 
the use of machines in favour of labour-intensive m thods, 
not only to reduce the cash investmonr, and under-empl,,yment, 
but even more to arutse- in tUP peasants a sense of aLtach
ment to their allotment and their ii rigatin s ch, noe, and 
avoid generatin g passivity and alienat ion vis-h-vis 
irrigated cultivation, or the at-t itudes whi ii an presently 
be observed on large-scale schinLes. 

The main que;Ltions to he answered are the following 

- apart from the outer embankment, should earth
moving eqnipmont he used to dig the main irrigatL,, On 
channel ? To settle this question, we ne . be tter 
knowledge o1 present water losses on hP vi llage
scale irrigation networks, and to comparc them .. ith 
the new site at Blnah recently conmplotcd by the 
Agronomic Ke,;earch (',eltrv, uisinug (arth-moving 
machi ne s. 

Part l-m ,ving lime 
and to what extent ? This qut suon :;hn d not be 
studied with the object i finding a standard solu,
tion ca alb1o of being generallv appli ,d ; hut rat her 
to identif. tUP t opographical si t uat ions in .' hi h 
m1ach0 i r to ' n t W' ich 

- should equip t be u sed for l ve l in, 

llSi nuecessarv 0 creat e 50r ace o1 
the final l'velling process can ba . a r iit,d by 
manual 1 abour. 

In this experim ntal prograimme it wi I 1 bc. important 
to assess the effect of the reduction of mianual work on
 
the farmers' attitudc to irri , ated a gricultuire, and the
 
effect of he latter, in tur n, ,n y iel ds. A r I "se w.itL ch
 
on performance in thIe next few '; e a i; ; on rhoB' new i ri
gation schime at oI nah,? would Ih,, wl I t wiile.W oh 

2. Medium and large-scale scho ,tio; 

If the conception of large and small schemes had to be 
recast to fit the social context, the development corpora
tion and th : regiu:nal administ ration w (uld have to a ku 
on functions involving co0mmunity devv.i opmcn in a ddition 
to their technica1 responsibility for the p l a nning and 
execution of works. 

This social pro)gramlme would hav e to be linked with 
the various steps of project study from feasibility to 
construction iiSi ign. 

At the stage when a feasibilit' study is begun a 
prel iminar sociological survey should be Iauncli.d tLo 
identify the populations involved in the development, 
analyse the nature and a'uitv of the land rights issues 



to be resolved, and seck out the persons and groups 
who could be mobi ised to take a lead in the future
 
in the social organisat ion of the site. Finally, it
 
will be nuc .ssar,' as well to assess the degrce oif 
homogeneity f the vil lage soicial st ruicture in order 
to adapt the,. Iayout uf the irri gat ion plan according 
to whether the village is Likely to work as a single 
entity or shou l ivi ed,d iA , , r. un. ber of sub-g roups 
move or Ie ss initr-dopoil.nt .
 

The maps and lis ings by the (URSTIS I (UL ricollais)
 
study of populat ion and land ut i l isat ion in the Valley
 
now being published, in combin ation witi the socio
economic study and wi th populat in data broken down by
 
natural irrigati unit, )ai material
an pro vide c four
 
carrying out this first ;c, i.O]ogi cal surXvey.
 

Its results should unable a dpcision Lo he taken on 
whether the project can be carried ilt in a single ope
ration taki.g in but ih t e ua! lands and th 1ight c lys, 
or whether it would e ,1tter to takte it in two stagus, 
the first being Lo establish vi llage scihemes on light clay, 
the second to dovelop, progressively or not, the Oualo 
land. 

On the basis of the infcrmc:at ion provided Ly the 
first inquiry, p referably b e fo plinniny p)ro :c tproand the - 'S 

execution, the regional Administration vith Liii sulpl)olrt 
of tihe developm ent a 0 110 10 ! 1e'.cor0 poration 1ird persona

lities and gr1up- who havXe )een pirckd out , sihouId start 
a campaign to arouse i ter t i n the ,sa; , anad pro v k,, 
debate on the advantages, o, 1. s ann! prhim:i posed by 
the Vontu al car cvini'--o t ,,c tof proc , in o n 'wi t ri 0 

it wona1 be wu r h d" i n, 1L all. Ih' r , ,,222p, i I 
Lot SHt lIcwould be a Ult a dem andi for the po < t hy' t lie 

populatio1n, thiou vill tat ,u nnd r,h their in;I i , 
initiate its It sociil U n o upf re nrpne in)by in g 

village committees for its implementat iton. At, And frk , 
thi stlc tile pr i nc p o0 he popu! 1 tiP n s par t i i 1 1a i i 
in carrying out the constructiorn works shno:lcd h vu 'been 
accepted. 

Shoul t his iampnig fail to pri , pi p .l ti\ r'e sil ts, 
it would be to e r tihP proj ,.t ratLh,.r thrll irr ybetLer dec c 
it out in conditions which would cer;ainly land to poo'r 
exploitation of tile project arcia, 1nd ti ver-liivV rcq

ponsibility bein. thrust on the dw', ,pnnt e. rtuora iti n 
at that stage. Developr;,nt ploil1.intr shonlJ, ;llow ir 
these uncertainties of tit in; in. te Kcuiil ii . pr(o Y.- ,S, 

and prepare an adequate puritf lia _f t nsihii it., tudis. 

We also sui ges t Iiat in th, I i ph I I .a s;t d y' s 
findings the reginnal Administration AChl!bear the prin
cipal re, ponsibi f ,yr 0 l t andi t sti.mulatinE nterest 

thereafter settl ing land rights quest ions, as we are 

http:initr-dopoil.nt
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convinced that these can- only be resolved -by firm. .
 
government action, and 
that the development corporation's
 
role can only be an auxiliary one.
 

When the feasibility study has been completed and
 
the work is to begin, the main lines of the development
 
scheme should be explained to the local people, through
 
village "initiative" committees, and that there should
 
be a discussion from which suggestions for changes cal
culated to adapt the project to the wishes of the 
popu
lation might emerge. This discussion could also bring
 
into being the inter-village group destined to take part
 
in the future management of the scheme, and would like
wise serve to stimulate awareness of the need for media
tion between the interests of the communities concerned,
 
and introduce principles for settling differences on the
 
basis of compromise.
 

Whilst the plan of the work to be carried out is being 
designed, the task of d ividing the land into parcels and 
defining the rights attached to each parcel should, in
 
our view, be entrusted to village organisations, with the
 
help of the development corporation, which would take over
 
all the technical topographical work. But the verification
 
of traditional land rights will oblige the regional
 
Administration to after
take decisions, consultation with
 
the corporation and the village communities. It is during
 
this phase that the "initiative" comittees should turn
 
themselves into village organisatiors for the establishment 
and management of the future village sections of the
 
scheme, and that the inter-village co-operative organi
sations destined to take part in the management of the
 
whole irrigated area should begin to take shape.
 

To adopt this vonctpt of studies inorporating socio
logical as well as technical aspects i.n the planning of 
projects implies reinforc ing the capac,ity of tihe development 
corporation to undertake sociologiCal studies. We think
 
that such studies should be carried out by sociologists
 
attached to the corporation and with adequate knowledge
 
of the human environment of the Valley, rather than by
 
outside consultants supplied by the consulting engineering
 
firms. 

On the technical control of the studies and work to
 
be carried out we have already set out our main comments 
in discussing the revision of irrigation scheme concepts. 
Here we wish only to stress that this revision requires
 
that the terms of reference Of the studies hi' pr.pared
 
by multidisciplinary 
teams combinin g thf, r'ivial, economic 
and agronomic aspects of the project with the civil 
engineering component. 

.
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.Anotherinstitutional question hich needs to-be
tackled is 
that of work carried out directly by the
development corporation. As 
the corporation must 
in the

medium term acquire the equipment and material needed
 
to prepare 
small sites, the possibility of its carrying
out similar construction work 
on large schemes cannot

be ruled out. But this 
should be kept to 
a minimum during

the take-off period, 
and the undertaking of 
work directly

should be essentially in order to 
keep contractors' prices

within limits set by competition. In this 
connexion it
might be interesting to examine 
the possibility of giving

the corporation 
- ie its service responsible for

work - financial autonomy and 

such
 
requiring it to observe
 

contract conditions similar to those agreed with 
contrac
tors. 

It would be useful to associate the village and
inter-village communities with 
the inspection and acceptance

of completed work, 
in particular the 
work of levelling

individual plots of land.
 

Finally, an important point to which we wish to draw
attention is the 
part played in project studies by those
who are putting up 
the money. It is absolutely normal, and

justified, that sources of finance should 
retain the

essential right 
to assess and select the 
projects they
are asked to finance. On the 
other hand, it is equally

essential 
to maintain a unity of conception and exploi
tation in developing the different projects. 
These two
constraints 
seem to be compatible if 
the following con
ditions are observed
 

- the master development PlIans must be flexible but
realistic. They must be flexibl e nough to allow 
funding sources to chouse projects in accordance
with their 
own financial constraints 
and technical
 
standards. But 
the priorities 
must be clearly set
out, and the technical 
norms of preparation and
 
development, and the socio-economic norms oforganisation and exploitation muIst bt. cartfully
established so as to keep the availahlu choices 
of concepts and methods within limits compatible

with the requirements of 
large-scale development.

And it must especially be borne in mind that too
 
many priorities in the 
plans mean in pratice no
 
priority at all, for then any 
kind of project can
 
qualify for inclusion 
in the Plan.
 

- the servict-; of the development corpora: ion rtspon
sible for liaison with the funding sotir,*es, .nd
their co-ordination, must include in their staff
pluridisciplinary personnel WeL1 .xperiencved in 
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the problems of 
the Valley, and sufficiently
 
.................. 
 imbued with .-the sstrategy .of-the-master Pl-an-to.


be able to serve as guide and effective inter
locutor for 
the various missions called in to
 
identify, assess 
and prepare projects with which
 
it is desirable that 
they should be associated.
 

E.III.5. Organisation and distribution of- functions 
in irrigation
 
schemes during the period of 
initial exploitation
 

To launch this new 
technique of cultivation success
fully, and ensure an 
adequate ongoing management system,

much will depend - it seems 
to us - on the training of
 
qualified personnel within 
the farming population for
technical work 
(pilot peasants, irrigation wardens, pump

operators) as well as 
for the management of cooperatives

and the processing of products. One 
of the most important

duties of the development corporation, in our view, is
 
to take over this training function nD'it 
 only for its own
 
grassroot extension workers but 
eveiSmore in order to
train staff drawn from the 
peasant.4. themselves. The problems
 
it raises will be discussed in the next chapter ; here we
wish simply to make the point 
that training peasant cadres

should be the 
job of-the corporation and 
not of some third
 
party such as the 
national vocational t'aining service.
Experience has amply demonstrated how unsuited classical
 
vocational training methods 
are to prepare instructors for

the work of initiation, transfer of 
technology, and the
transformation of 
social organisation implicit 
in the
 
passage from traditional agriculture to irrigated culti
vation. Only the corporation responsible for dealing with

these problems is in a position to work out 
appropriate

and essentially practical training aiming to 
initiate
 
farmers in 
the proper working of their organisations and
the effective application of new techniques 
of cul-'tivation.
 
It would be best 
for these locally-recruited cadres 
to be

trained during the phase of 
site preparation, before cultivation is 
begun. Their selection should be left to the

village organisations, subject 
to observance of rules to be

laid down by the corporation to 
ensure proper representation

of different ethnic groups 
and castes in the candidates
 
selected, and of aptitude criteria to 
be applied to candi
dates for such jobs as pump-operator, irrigation warden 
...
 

Another important point is 
to examine alternative
 
strategies of extension work 
.,The problem is either to set
 
up from the start an extension system intended 
to be the

definitive and permanent 
one, or to conceive two extension
 systems, the first 
more intensive one to be applied during

the phase of initial exploitation when the need 
of the,

farmers for guidance and support is greater, which will
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be phased -out and replaced by loser support once farming
 

practices and management have become routine.
 

From our own observation, we believe that the second
 
is the better of the two. Both extension workers and
 
peasants feel that the need'for advice and help is much
 
greater in the first 
few years, and the peasants' permea
bility to advice from technicians declines 
as the local
 
population masters 
the requisite technology. It is also
 
recommended that staffing costs during the first 
phase of
 
cultivation should be included 
in the overall investment
 
cost of site preparation. This additional 
charge is amply
 
justified by increased output, lowered staffing costs in
 
the succeeding period, and most 
of all by lightening the
 
corporation's subsequent work 
load.
 

The question not of how much
is simply one support

should be provided to initiate in the new techniques of
 
cultivation, which depends the number of
on pilot-peasants
 
in the scheme, but rather of the technical cadres helping

in the management of co-operatives and the organisation
 
of work, cadres who should all be phased out in two or
 
three years. This programme of temporary staffing should be
 
regarded as complementary to the training programme pre
liminary to the start of cultivation. But although this
 
staffing system is basically intended for the management
 
of large schemes, 
it would be worth while also to envisage
 
a looser, lighter form of help to improve the organisation
 
and management of small 
village schemes. This could be done
 
by organised visits from technical staff posted to the
 
larger schemes.
 

To sum the
up, initiatory phase of cultivation should
 
be seen 
as the phase for installing and "running-in"
 
production structures in the peasant milieu with 
a view to
 
achieving functional autonomy at a later stage, thereby
 
minimising the corporation's need to intervene and assist.
 
This aim should be realised through a training programme
 
to be set up before cultivation is started, and to be
 
closely supervised for two or three years. Training and
 
staffing.costs during this initial period 
of cultivation
 
should be treated as an initial investme~ht to be added to
 
the site preparation cost of an irrigation scheme.
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E.III.6. Organisation and distribution of 
the functions of the
 
.overallmanagementsstem
(-in the phase of routine

operation following 
the period of initial exploitation).
 

1. 	Different levels 
at 
which these functions operate
 

It 	should be remembered that 
overall management in
volves functions 
at three levels
 

a) - those to be undertaken at the level of each
 
scheme, from (relatively) small 
sites involving
 
a single village, through medium-size schemes
 
involving two or 
three villages, to large schemes

taking in 
a larger number. Nor should it be

overlooked 
that, in many cases, at a later stage

small village schemes will 
be incorporated in

larger schemes and 
that medium and large-scale

schemes are 
intended to be progressively enlarged.
 

b) 	- those to be undertaken at regional level. By
1'regional" level 
we 	mean the intermediate 
subdi
visions set or
up to be set up by the development

corporation between its 
own central level and
1'scheme level", such as 
the inter-village organisations which could 
come into being either
 
spontaneously or 
under the impulsion of the

corporation. This 
intermediate regionallevel
 
may itself change with the passage of time, or

be 	subdivided, 
as 	the number of 
schemes increases.
 
Both SAED and SONADER have frequently used the
 
term pole of development" to signify the base

from which regional activities should 
be exer
cised, but without specifying clearly whether

it refers chiefly to a logistic support base
 
or to a growth centre strategy to promote secon
dary and tertiary activities based 
on a certain
 
number of regional centres.
 

c) 	- those to be undertaken solely 
at 	the level of
the corporation's 
own central administration.
 
However, the eventual 
representation of 
the
peasants themselves in the corporation may take

different forms, and 
the desirability of providing
for i t is worth consideration. 

./1.
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2. Guiding principles determining their distribution
 

The principles on which a management control system
 
should be based are the following
 

a) maximum self-management of each scheme whatever
 
its size. But this autonomy should by no means N
 
imply stringent separation one from another. And,
 
in particular the logistic bases of the bigger
 
schemes and the higher 6chelons of their techni
cal staff (especially those responsible for the
 
"poles of developinent")should be 
also at the
 
service of small and medium schemes.
 

b) distribution of functions between the development
 
corporation and the village organisations at the 
triple level of irrigation scheme, region, and 
centre, so conceived as to encourage co-operation I' 
and the ,reation of machinery calculated to correct
 
deficien ces by mutual compensatory action.
 

Experience has shown that the local population's
 
relations with 
the development corporation are always
 
marked by two contradictory attitudes
 

- on the one hand, an antagonistic and demanding
 
attitude
 

- on the other, dependence and co-operation.
 

A scheme functions best when these two attitudes are
 
in balance.
 

The distribution of functions should be 
so arranged
 
that action by the village organisations will tend to
 
correct the deficiencies of the corporation in the dis
charge of its responsibilit ies, and VonvCrsely that the
 
corporation's control over them, arising mainly through

the set of rules on dues and obligations, should serve 
to remedy their weaknesses and improve t ho i r (,ohesion. 
It: is (as we see it) whon this balan(*e is achieved between 
the corporation's responsibilities and those of the 
village and inter-village organisations that a spirit

of co-operation can best develop, and machinery can 
be
 
established tending automatically to offset deficiencies
 
and mishaps in the process of production.
 

3. Functions on small schemes
 

The functional autonomy of 
small schemes is virtually

ensured already by the present approach. Improved per
formance of their functions is essentially a matter of
 

./.
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training pilOt-peasants 

operators 

in methods of cultivation, pumpin operation 
and maintenance,
in irrigation wardenswater managenent. The technical assistanceduring providedthe initial phase should underpin improved Inanagement organisat ion and training.
 

The nexL chapter will deal
selected points with the location:hrouhut atthe area ofwho repair-nechanicscou] d cut breakdown and repair costsschemes on the smallerby reducing the need for action by the corporationto major repairs. 

4. General considerations concerning
functions (i) organisation ofon larin and mediumregion a1l functions- size schemes, and ii) 

_ _ _ _ _ 

do no 
As rer i s large and medium size schemes,more lere' we shallthan identify their internaland functionsset out the main iines of their alinsisting, that oc ati , whilstit is no part of any our task to recommendone soluto , -- Lthere are manysome indications - but simply to givein the light of experience onorganisationa l 

the
principles involved.
 

However, 
account 
should always beof the taken ofirrigation scheme, the sizeand of 
its enlargement
period of over
time, a
as many schemes are 
developed 
through
successive 
phases.
 

We sh 1 1 
 also Lake together both theinternal to fu nctionsthe scheme, and those in supportirrigated areas. of adjoiningAs ,l adv emphasisd,autonomy maxi S tim inte rnalmust he coiphned with niti alsupport interactionbi t een andirrigat ion schemes of differntin order t, - sizes,n ur e an , -",rall systemis economical of maniagimentin its, use , whichf t aeri I and hu man i.sourc..sand works effirient lv. 

Likewise, we assume
been that the irrigationplanned with due network hasregard to social organisationthe area cf the scheme, within as described in the previous chapter,
ie :
 

- that the perimeter is divided into hydraulic
or "quarters", sections

corresponding 
specifically
and g'eographical in sizesituation with each of the villages

sharing 
in the development.
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- that each section's hydraulic system 
should 
be
 
as autonomous 
as possible.
 

- that the 
size of 
the basic irrigation network
should not be too big (IO-15ha.) 
an! should be
planned 
so as to 
allow uither for collect ive
cultivation 
(c the SONINKE area) or fo r individual (UaLItiv'tion but subject to, cmm:1on rules,
and for its r 0 , 
1 (1 1 t r ;ifl-crm m ion[1, h)/ th , work
of the pas-ants tlIrsetvc , in:!o two or threesub-di vi siunh,.
 

Insofar 
as concerns the peasautstions, we assume socI al Oi'gaisa,that they will exist at three
the levels
intervillage 
I'vel g'rouping a; the communiti
exploiting esthe irrigation scheme ; the level ofvillage cultivating the
 
one section 
 che level of
irrigation division the
 
(or sub-divisiun) groupinq
corresponding, anumber 
of collective 
or individual 
farmers.
 

The functions 
we examine 
are 
the following
 

5. Operational 
functions
 

These comprise
 

- technical 
support.
 
- organisationi 
of the seasonal 
programme 
according
to choice 
and allocation of 
the crops 
to be planted. 
- water management. 

- seedstock.
 

5.1. Technical sum ort
 

The phi:se 
of n itial cultivation off the irri gated
area corresponds 
to the period when 
farmers
ti.ated are iniin the technolo gy 
of irri ga 
 dt. ]t ivation
and t he ensiing perio0d when exploi troutine a t i on lhas bhecome,is a period of assimi lation
which of trchnol gyt inthre technicaI package is continously adapt(d 
and
 
improved.
 

During this 
latter phase 
a network 
of eyxperiencedpilot peasants will 
be available 
to 
provide leadership
and technical 
support 
on the ground.
 

Tlhe developine 
 corporat ion t e r-hnii cal Su ppor twill be O
chiefly directed to :
 

- facilitating 
the arsi citla
ion Of technology.
This is basical ly a" educati onal 
role to 
enable
 

I 
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the peasants to 
move ns quickly as possible
 
from the stage of the "LQow" of farming methods
 
to the stage of understanding "Why" 
these methods
 
and inputs are used, 
and what are the main cha
racteristics of each input.
 

- to look out for "early warning" signs of new 
cultivation problems and to advise on app ro priate 
action. This is mainly keeping a watch for pests, 
crop infestation 
and plant diseases.
 

- to prom(ote and lead discutssion between peasants 
to improve their work-or anisat ion and farming
 
methods . 

- to spread knowledge about, and advise 
on the
 
application of, 
recent findings in agronomic
 
research.
 

From this enumer;tion, it follows that the
 
corporation's technicalI 
support function need not
 
require a massive stalf, 
 but its basic members must
 
be of sufficient technical 
level (intermediate level).
 

5.2. Choice and allocat ,n of crops to he planted,
 
ani therp i ogr a mm In g 

This implies discussion 
between the development

corporaLion and the ppei nts' organi.at i,on, a'ttthe
 
double 
 level of the village sect ions within the
 
irrigation scheme, and 
"I th:" intervil lagee organisations 
representative of the whole irr iatcd area. 

Preparation of tie Seas p lan f,a"r ea II s hitme 
could 
start wich the drawt.cing up by the intervi I llg,

orgatni sati n , ..1ii 
 t.he ,e p0 r,a ,i"' ; ,a pt n , o f 
general rules t '4, WO ,i ifo 0kot 1a p"rorra I fo1'r t he
 
season s cK 
 i Oi h 't In. Wiwn th, e ct hav puth;aVt,
forward--their-
............. .
i p ' ;at1 L h 1 ,r0 1. 1 t Aand 1 It '

fO ' te I ) " ) c) 5 , Lho ' , rp, L io inter

village: o(mmitt PP:e wi I I a u thit,:, t Ei t ihie proposal s
 
into the overa ll i  suh o. met-tossc,, t ion ;t c togr takinginto ,luco'unllt in p,,rLicoli.r U P, c~ns~tinilt; ,"I WaLtu 
manageme: nt anld~ pos:sih,
avai lnbi "f, ni lnic
h:, l ,wquipm,.nt.
 ity (whe0re it:s unu is undr the 
u rp,rat ion's
 

direct cont1l I tid I j usihi1 y 

lh init t li .pvri nt in d, e Pn I/ li satin carried 
out in the De ta by S, D ptnd s to sh,-, that this pro
cedure is feasible, atl promotes harm nious ,nd effec
five co-operation. 

http:wquipm,.nt
http:organi.at
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5.3. Water management
 

Within the policy of cutting back to a minimum
 
the corporation's own operations, its water management
 
function should stop at the boundary of the village
 
section. The vi llage organisation itself should he
 
responsibl e for i t s dist ribut ion from the w'
ater points
 
down to the basic group within which responsi hi lity
 
for water use would be a matter for the group itself.
 

This system implies that irrigation wardens will
 
be trained in every village.
 

5.4. Carrying out_ mechanised work 

Responsibil ity by co-oprat ives for the use of 
mechanical equipmenlet is; :t present virtually limited 
to the CUMA (Co-operaitiv for tht Use of Agricultural 
Material, it Dno ata). Exieriment in this field should 
be presscd n, and as Son as a proved System is ready 
it should te brougi ht i0nt1 gener al usias. Apart from 
re0.l icving ti,t corp) rati i onot f these f17L iit s, t he CUMA 
w auId ha v the advantage, o f t or n i n g i n t n a d i r Pct 
farming cosat w.1 at at prvsont app( ars to be a due paid 
to the corpo ration. This will impr(ve relations between 
th1e lat ter .:ind th e pe5asants , an d at thIi same t ime 
eliminate an important acor in their estrangement 
by giving them cottrol over agricultural operations 
wlic h can he rcruc ial t" thi r sticcevs( . 

Amongst other considerations, the CUMA experimental 
programme should take into account the fol lowing 

- the scale should ho sufficient for its operating 
conditions and costs to be in line wit-h those 
of the future scale of development. 

In particutlar, the training of the CU MA's 
specialists and management staff should serve 
by feedback to improve the programm itself 
and its training t;methods. 

- support and techni l as.is a nce (inul din, 
expatriate technical assist nttce) by the 
corporation to each experimental GIIMA should 
be limited to hv functi tt hichh th, corporation 
could reasonably assume in later I rge-scale 
development. 

- the experimental programme should also aim to
 
identify the maintenance and repair functions 
to be undertaken by the CUMAs and separate them 
from those to be carried out by a central work
shop . 
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The programme should also be devised so as toprovide information on the most appropriate size forCUMAs, and on 
their equipment . This means that theyshould be tried out at vill age level , and at thelevel of a basic irrigation network, with medium and
light mechanisotion units.
 

Assessment 
 of the programme should be sociologicalwel 1 as technic,,alas and econiomic. And from thi s poj. ntof view there woul d b a dvan, tage in arranging an experim ntal prog ramme coveri ng d i ffcient Lypes of GUMAover 
the whole cult.iva,ted ar a of ont "r two largescale perimeters, s [' cto in0 includ e tthp Val 11 y's majorethnic g roups. 'is wou ld enable the optima! CUMA LObe determii d ini U pV i i.hL of the sociologi cnl factorsconditioning, ach hunan milicu.
 

Experimentat 
ion oin 
 the scale of 
a full-size
irrigation scheme 
will enable a 
central maintenance
system providing logistic and technical support for
the different CUMAs 
to be properly organi sed. 

Apart from tLe CUMAs, i t might be worth whi ieto try contracting work out to tuL private sector.Action on these Lines has already been started in thearea of Rosso on the .Mullretanian side,. Such actioncould tak, 'ne of two forms ; granting of credit andinvestmenl t facilities, and technical 
assistance 
to the
 
Con t t orr a c s. 

5.5. Production of seedstock 

As already 
noted in Chapter B.1II . the 
production
of seedstock is especial ly 
 important 
for the lon,-termstability of output on irrigatod land. 
It is a mainfactor to Vbe t ch ed if t he prol i fer t;L nfpests ion w eeds,and diseases is t' be obviated. Experience in theBasin in particular and in West Africa in general hasshown that speud roduct ion on State farmis has nlilierousdrawbacks arising iroLm the aVsence of cnorective controls 
on the quality of the seed produced. 

In conitrast, tU informationsuggests aL our disposathat the farmers of l
the Valley are, by theirpainstaking methods of cultivation, particularlyweeding, and inin looking after their 
seedbeds, 
well able
if trained to produce good quVal i ty seed.
 

F(1r exCmple, 
 in the set(: ion farmedi n peasantholdinos in the M'Pou ij are irrigation sch me, thefarme;rs lave man;ged to keep rad 
and rhizome ricei d r c iiLt r 0 in a lar ely,-infLusted area. 
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We conclude therefore that 
the production of
seedstock 

. 

(except for hybrid varieties) should be
..- decentralised and entrusted 
to the farmers themselves.
Each scheme, and 
even 
every farmer, should produce its,
or his, own seedstock, the 
necessary technique being
transmitted through pilot-peasants suitably 
trained
 
for the purpose.
 

Seedstock for 
new irrigation schemes, 
or stocks of
new varieties 
 intended for 
large-scale dissemination,
could be 
produced by contracting with 
selected farmers
or village schemes with 
a record 
of high performance 
-that of Dieuck, for example. A special 
extension programme could be 
set up for 
the benefit 
of these producers.
 

Finally, it would be 
useful to 
build up reserve
stocks of varieties which have been 
tested but 
not used
on 
a large scale, in quantities sufficient 
to enable
quick substitutions 
to be made 
in cases of unforeseen
 
and damaging infestation.
 

6. Supply and 
stock management
 

Distribution of 
these functions between 
the development corporation and 
farmers' organisations will
vary according to 
size of irrigation scheme. Supply
and stock management on schemes 
to be developed as
"1regional growth centres" 
should
of' the be the responsibility
development corporation, which should 
service
not only the scheme on 
which the functions will 
be based,
but also the 
other schemes within 
the region. The 
corporation should organise these 
services 
on the lines
of shops, where 
the village organisations would make
their purchases, delivery being 
undertaken either by
the corporation 
or by the buyer, at the 
lat ter's option.
 

But resort to these corporation "shops" 
should be
discretionary, the 
buyers having 
the option or possibility
of going to the 
private sector. 
It would be well 
that
the conditions 
for fixing subsidies and 
administrative
procedures should be the 
same for both 
public and privhite
sectors. And the catchment area of each "shop" need notbe rigidly defined 
; village organisations should be
able to go to or
one another, irrespective of 
their

geographical 
location.
 

Some officially-regulated procedure 
should be set
up to enable the organisations using 
these services
communicate their to

complaints and grievances 
to the
corporation's headquarters. On 
the othor hand 
they should
also, before each planting season opens, 
make known
advance 
the quantities and delivery dates 

in
 
of the regular
inputs they will 
need for the season.
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The principal stocks to be managed by the development
 
corporation's regional shops should be
 

- production inputs 

- fuel and other consumable supplies for farm 
machinery 

- tools and small gear. 

Spare parts for farm machinery should be controlled
 
by the regional mechanical maintenance bases to which we
 
shall refer later ; however, orders for these parts and
 
the stocking of these centres would be best entrusted
 
to the "supply and stock management" shops.
 

7. Maintenance of irrigation schemes' ou iment and
 
infrastructure
 

We think that maintenance and exploitation functions
 
must be analysed apart, because maintenance is particu
larly important for the long, and even medium term,
 
stability of every scheme's outputs. And in the past it
 
has been seriously neglected. We are of opinion that one
 
of the most important tasks in the corporation's extension
 
work is to make the farmers and their organisations aware
 
of the maintenance problem. Promoting this awareness
 
should be an element in training programmes at all levels.
 
We see it as divided into three categories
 

- maintenance of farming and processing equipment
 

- maintenance of the irrigation system
 

- maintenance of irrigation schemes'infrastructure
 
(embankments, roads, tracks).
 

7.1. Maintenance of uguipemnent
 

It is our view that the CUMAs should be responsible
 
for maintaining their material after the take-off period
 
of initial cultivation during which specialists and
 
supervisory staff will have been trained by the devel
opment corporation, and technical assistance provided
 
for the initial organisation of the CUMA1. It will be
 
their job to ensure that the maintenance norms laid
 
down by the development corporation are respected and
 
to decide what maintenance and repair operations they
 
will carry out themselves 
the corporation's repair centres, 
sector workshops. 

and what they will 
or even to 

refer 
private 

to 

•1. 
,/ 
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It would be desirable for development corporations 
to establish repair and maintenance bases at growth 
centres, and emergency repair workshops on large, and 
on some medium , irrigation schemes. These bases and 
workshops would also service smaller schemes, and the 
centres could be provided with spare sets of equipment 
for leting jut to CUMAs and village schemes whilst 
their own Material is in for repair. 

It seems likewise desirable that each centre should 
enjoy a certain amount of financial autonomy as a means 
of stimulating them to balance their receipts and costs, 
but standard rates for the most usual repairs should be 
fixed by the central administration. 

7.2. Maintenance of irri ation network 

Every village community should be responsible for 

this within its own quarter, the development corporation
 

having the dunty of overseeing and watching for defective
 
upkeep and applying prescribed penalties (including
 
restoration of the network).
 

The cleaning out of primary and secondary canals, 

requiring mechanised equipment should be a matter 
for the development corporation. But each village 
organisation could be made responsible for the upkeep 
and good condition, in an allotted section, of canal 
edges and embankments (repair of leaks and other fissures, 
etc . . .). 

7 .3. Ma intenance of roads and dykes 

Everyday maintenance work should be the responsibility 
of the village organisations, each for an allotted section, 
major repairs being undertaken by the development corpora
t ion. 

8. Management of financial audits and credit
 

At the level of each irrigtion scheme or "perimeter'' 
these duties should be carried out by the chief of perimeter 
appointed by the corporation with the participation and 
co-operation of the local inrervi ilage organisation where 
important decisions and their execution are concerned.
 

./. 
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Each perimeter should have as much financial autonomy
 
as 
possible ; cultivation and maintenance costs must be balanced
 
by incoming dues and other receipts, and this -balance must.
 
include provision for building up realistic reserves 
to cover
 
infrastructure maintenance and 
renewal of equipment. In this
 
way it will be possible to assess the efficiency of management
 
on 
each perimeter by comparing the progress of dues received
 
with that of 
the services provided. Village organisations can
 
make their own comparisons between one perimeter and another,

and on the basis of adequate information can take up with the
 
development corporation such questions 
as the reduction or
 
elimination of certain services, or better costing of others.
 

In the past, many mishaps in the process of culti
vation could 
not be put right in time by reason of the slow
 
and complicated financial procedures involved. Along with
 
administrative and financial 
autonomy for irrigation schemes
 
should go 
a parallel reform of these procedures, without which
 
"autonomy" would be 
largely meaningless. To substitute retro
active checks for the present out-of-date methods would be
more flexible, less costly, and just as effective.
 

As regards credits, the present system of providing

credit to finance production inputs, to be reimbursed at the
 
end of the season, seems to have serious drawbacks amongst

which is the growing indebtedness of co-operatives, for which
 
their members feel little responsibility and tend to postpone
 
payment if 
a crop yield is poor or even mediocre. At the other
 
extreme, the SONADER system of requiring cash down for every
thing poses difficult cashflow problems for schemes at the start
 
of their operations.
 

We recommend the study and experiment of a formula for
 
medium 
term credit with one or two years' grace for repayment,
 
to be accorded to village organisations at the start of cul
tivation, to provide them with a turnover working fund enabling

them to pay for a season's costs. This 
loan would be repayable
 
over several years, and it would be 
up to the village organi
sations to include the annuities in each farmer's assessed
 
dues. 
The success of such a system will depend on suitably
trained pilot peasants, and on extension staff inculcating

during the initial period a proper awareness of the need for
 
financial management.
 

Similarly, the administration could require village

organisations to 
include in their rules provision for a
 
reserve fund for renewal of their equipment, and major repairs
 
to it ; this could also serve to provide against mishaps and
 
difficulties in the course of production.
 

./.
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It is our 
view that during the initial takeoff
 
peridoneach irrigAtio 
 scheme, techical assishould
 
be responsible for making the 
farmers and co-operative leaders
 
aware of the need to set 
up reserve funds.
 

And that this need not be difficult, since on a number
of schemes social security funds have already been 
spontane
ously brought into being.
 

9. Processing and marketing
 

9.1. Processing of Paddy and marketing of rice
 

Processing is 
mainly a matter of milling Paddy. Here
 
again, we are of opinion that a decentralised system in

which these activities would be entrusted to the farmers'
 
own organisations would contribute 
to more efficient
 
operation and be 
more suited to large-scale development

and the promotion of better relations between the devel
opment corporation and the population. For example, small
 
village schemes could be provided with small rice mills.
 
It has come to notice that on a number of 
village perimeters

the absence of milling facilities created marketing problems

for that part of the crop reserved for the payment of dues,

especially in Mauretania where part of 
the crop is sold as
 
Paddy in Senegal, 
for want of the means of milling it.
 
It would be worth while to introduce quickly a programme

for making small standardised rice mills optionally avai
lable.
 

For the large schemes ricemilling facilities could be
 
provided either at the CUMAs, or at the level of inter
village organisations covering the 
whole scheme ; both these
 
possibilities should be 
tried out.
 

Methods of stocking rice both at peasant-level and
 
CUMA-level should also 
be experimented.
 

Marketing functions should be divided between village
and intervillage organisations and the government marketing
 
agency. The farmers' organisations would have 
to decide
 
how much of the crop should be marketed and how much retained
 
for subsistence needs. Sales would be effected directly from
 
producers' organisations to the government marketing agency.

The development corporation's role would be limited to
 
mediating when differences arose, 
and to eventual assistance
 
in the application of certain decisions.
 

9.2. Marketing of other cereals apart 
from wheat
 

Marketing of these cereals would be for
as rice.
 

http:E.II1.26
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9.3. Processing and marketing of wheat
 

The extension of dry season wheat cropping requires a 

solution of the problem of processing and marketing during 

the phase of its introduction until a sufficient scale of 

development has been reached. 

As 1ong,, as roduct iun is still very small , marketing 

in the form of couscous (chif.flv in -iauretania) or as grain 

for despatch to the flourmills (maiily\' in Senugal) will 

be very costly. These Activities, wh i i s hon Id be ind Lr 

taken bv the State mark at inA, agenc y , i i tt ,r trr nee d 

to be subsidised for som, pa rq. 'Thi n Vr 0ta a ,,' , i , impl ies 

that the plan Lo launcht' wheaat As a crop wi I hiave to ht 

carefully prepared, and thp eronoiv i,-; of produt in and 

marketing p1a c d oni ,soalid1 ou ndatio,n,, bor-h from: thie a init 
of view of p-oduction and market ing costs, and from that 

of the yields to o expected from ptuasant production. 

Experimunt and init iat propaganda to promote it 

should aim to reach the threshold of feasibility from 

which the campaign proper to launch this new crop can 

b c g i n. 

he initial propaganda effort could he made in areas 
where a local demand for couscous already exists (I). 

9.4. Need to promote marketing of millet and sorgho 

Finally, with rpgaiid to the marketing of cereals in 

the Middle Vallcy, we note that there i, not only the 

problem of disposing ot irrigated production, but comple

mentary to it that of disposing of traditional cereals 
forming a main part of the local diet. 

Given that both Senegal and Mauretania are deficitary 
in rice, the ,development of rice cultivation must long 

remain a national priority.
 

And given the agronomic results presently achieved, 

rice is by far the most advantageous cereal in irrigated 

conditions. At the present level of irrigated production, 

the inducement to plant rice is very powerful. Yet, in 
the Bakel region where the habit of rice consumption is 

.1. 

(I) Some irrigation schemes in the Rosso region already 
cultivate wheat and market it locally in the form of 
c "usco .us 
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still very limited, a very evident tendency to sub'stitute
 
...... maizes for.rice--on .irrigat.ion.schemes can already be seen.
 

In other parts of the Valley the price of millet can
 
quickly rise to more than double the official price in
 
time of scarcity. And although in the Middle Valley rice
 
consumption is a habit of long standing, there are con
vincing indication's that there is a limit, soon reached, to
 
the elasticity of the substitution of rice for millet and
 
sorgho in daily diet. In Gu~dd, for example, where most
 
of the farmers have for more than ten years had irrigated
 
plots sufficient for their own subsistence, millet and
 
sorgho still figure largely in consumption, even though
 
the part of rice has substantially increased. The price
 
of millet often equals or exceeds that of rice.
 

So it is important that steps be taken to make millet
 
available in adequate quantity and at the official price
 
as the extension of irrigation proceeds. This would have
 
the effect of "devaluing" the traditional agriculture of
 
Oualo and Di~r6 and strengthening the inducement to go
 
in for irrigation. Finally, such a policy would also pro
mote complementarity and exchange of production between
 
regions of rainfed agriculture and those with a vocation
 
for irrigated crops.
 

9.5. Processing and marketing of tomatoes
 

Senegal's problems in this field are typically those
 
of an agro-industry supplied by peasant production.
 

We consider there is a critical need to devise a
 
model contract between growers' organisations and the
 
processing company. It should be worked out under the
 
aegis of the regional administrative authority rather
 
than that of the development corporation. In our view, it
 
should commit the growers' organisations to deliver on
 
their perimeters at fixed dates the quantities requested
 
by the factory, subject to upper and lower tolerance
 
limits. Transport from the pick-up points on each peri
meter should be the responsibility of the factory, which is 
better able than the administration to negotiate transport 
contracts. Differences arising between growers' or' anisa
tions and the factory concerning the interpretation of 
contracts and their execution should be settled bythe 
regional administration. Participation by the State in 
the capital and on the boards of directors of producer 
companies should be through its agencies for industrial 
promotion and the financing of industrial development 
rather than through agricultural development corporations. 
The functions of the development corpor'ation so far as ' 
tomatoes are concerned should be limited to technical 
support to growers in production and organisation. 

http:E.III.28
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worth while to study the possible
It would be well 

advantage of setting up a price stabilisation fund which 

be used to absorb surplus production in an exceptioncould 

ally good year, and to provide some subsidies to the pro

cessing company for working below capacity in an exceptio

nally bad year. 

10. 	Functions of the development corporation' s headquarters 

and central office 

Freed as much as possible from day-to-day administra

tive work by this decentralisation, the corporation's 

headquarters wi 1 1 be able to concentrate to a maximum 

degree on : 

and 	supervision
- development planning, follow-up 

of how plans (including studies and e xecution of 

projects) are being carried out 

- training of supervisory staff and specialists
 

of dcv llopment p erf rmance, continuous- moni toiorin 
adaptation and imiprovement of devel opment insti

tutinns and met hoo s 

- prospecting for sourcer of funding, and co

ordination of their projects
 

- mediating in any differences arising between
 
at
farmers' organisat ions and its own services 


regional level and on the irrigation schemes them

s e I v e . 

rules for the allocation of11. 	Regulation oA land rights, 

irrigated land, and schedul o f culitivat:ors' dues and 
obligations
 

Verifing traditional land rights prior to site
 

rules for allocation of plots, and
preparation, working, out 

plots, are complex inter-related
assessing the .ntit iment to 

,concmicproblems involving le,gal , pol it ical , social and 

aspec t s. 

The socio-er n",Mic st.udy has lndeavoulrted to pro\'ile
 

the b as i c inft oi main 0n needec to 0.enable ea1ch St at Lo set
 
to study tih land
up pluridinciplinarv working parties 


in relation t o the develpment of
ownership ques5;tion 

irrigated cul tiv'ation. We shall confin( ourselves here,
 

from the standpoint of development objectives, to putting
 

somec c un s a n-d re leexi',ns; which we -eco,nis0 to
forward 

be ino ilore thnn fragmentary and summary.
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From this point of view there appear to be two
 
essential aspects :
 

- the effect of traditional land ownership on site
 
preparation and on 
the rules for allocating
 
irrigated plots,
 

- the influence 
of this system of allocation on
 
development performance and on its long-term
 
con seqnlC es.
 

I t may be well to empha sise that land rig hts5 problems 
vary in icuity between differeti parts of thIe Valley. In 
the Delta and L.ower Val ley, the work; tacri, d o t have 
not given rise to particularly bitter land--ghts conflicts. 
Nor Ias.; expropr ,i i on t enable S i pts p to0reparatiion pro0ceed
h)1,,t responsible for the dispar- t iti; (not vpt very m;r;k:ed)

which can be .een oin qno 
, of the schem . Ihon wh>'i. can
 
he obe ervod th e ratht
1 i c00 r t hv re mna s of th system of
 
a llo ation :dopted at the time 
when ; , s ;ies were ini
t ially e quipp ed as Fl o I the
ont rol Id sphe, n, "r of 

,-'o pel ative system set up at tLhat tim,, or a',in of 
the
 

c'onditions in which 
a flood-conrrt l I oadllO 
 ' Iil to be
 
promoted (1).
 

In contrast, at the heart. of tle Middle Valley, and
 
es pec i'ally in 
the Fouta T n, tle ownership of ()ua o lands
 
is very stric-tlv observedl, aLd at.lac mn to 
the land rights 
,;s tern very strongf , not onl Vy t hno part of the ownieriS 
themselves 
hut also of trhose with rerognisd rights 
of
 
farmrng granted by 
the l.nd ,wupr ;.
 

Tliese 1and 0r ii s, ptrob il ms arc, t vp f if,d by the
posit ion at Gorgol and wi !1 he ound to exist in varying de
mr-ees of intensitv 
on all UP aual o s of I, reg,ion, even 
in1 Sene 0alsP t e thee :i st1 e o of L he do ,nania l!aw. 
That does nor meian tliat tUh P I 1 i is, amw.w, i.k oif no 
avail - quite the ,o'ptrar-, it n;uhstairt ;l i' s oetrengtheins
 
the Administration's 
po; iti on n' h i dis ut,.no arise and have 
to be resolxed. I au,n vt ani the prnmulgat ion oi a Law 
of Agrarian Refo rm associate,, n it might be, with 
projects for land development , wouild eertainlv ease the
 
settlement of laind rights quest ions.
 

.
 

(1) We refer 
here to plots all ocated to non-cultivators 
who plaved a part in the establ ishment of the scheme
 
or, in the 
case of GuPdC, to the first 
peasants asso
ciated with the 
pioneer experiment, when intensive
 
irrigated farming was promoted by the Chinese Mission.
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As may be seen in the 
case of Gorgol, the resistance 
of land-owners cannot block a development project if the 
government is determined to carry it out. However, it should 
be pointed out that it is very difficult for the ilcvulopment
 
corpor atio1 11o 
 sp eed up UPhau of s Iite p r ain i it
 
is bogpged down K om the st.art 
 on o me of th1 s i i01tensions; and di ,p.wrcn ,rige,,,, pt h,,i in'.l
d "un.'pcr-ship pr:oblems.
 
And agpain, in ,ohi a situiLtin 
 in di i tILto p iromote
 
the foim.at ion of I ,a thI; ' 
 ican it Ii l; wiil w ihi i lOt be
 
dominated by thc vested iltpro, c, ( class of 
tIu popu
lation with little incentive to efficient
favour collective
 
management and social justicc.
 

Finally, the traditional structure 
of land rights may

well affect the system for allocating irrigated plots. 
In
 
our view, the type of 
s lu, ion which would tend to introduce 
the traditional, ownership structuro, inr whole or in part,

into the new disponsati on of irrigation, sh;ould be avoided. 

This brief general surveyv of the effect of land
 
ownership problems confirms the st r at y wc have 
a c ' v
 
advocated, i tackI in,, rua c,, aspect
iological simultaneously
with the technical feas i i il i ts tudv t hie latt e r sho iuld
 
result accordinp 
 to its finding's either ii'isite preparation

of the whole projec t in a sino lp, operat ion, o in a two-
phased operation starting with 
rhe light clay soils, o r in
 
a decision to down-i-ra ,c i project's priority
, 
 in ti ie.
 

As t: the s'st'em for al locat ing plot s, i t has b e en
 
clearly shown that the methd 
5o:L1e lies used liV ,VEIl of
 
rotating plot allocat ions 
 .;il7 to 

produce sat isfacto ry 


fromi one a Anothe does, not 
r g u 1 ts, not c nly f ::,n lhe po in L nf
 

view of out:put, but also because ilF
Fciii 1 yeai to at her 

the condition of 
 the iOvtVed" plot det eriorates. In
 
contrast , the system of 
;ltII ca i on appl ied in lUP smal 1er
 
schemes, a r vin1: an individual I(or collect ive)v propi rt:,

right to the plot. (or perimieter) tends t produce hinh
 
performance and a cont i 
 nucous endeavour to ipriove the land
 
(eg by better level ing).
 

As we see it, the allocation system should affirm
 
the principle of the cultivator's ownership of his plot,
 
this property right being subject to cance Ilation in
 
clearly-defined circumstances 
: the matter in effect is 
one of establish ing the standards on property rights on
 
irrigated land.
 

We note also the impoirtance 
of the farmers! c:ontracLual 
charges and obligatio ns which stould const itute the aontract 
setting out 
the commitments tco e recipracaiiy observed 
between the cultivator, the village and intervilla e orga
nisations, and the development corporation.
 

.1.
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Without entering on a substantial analysis of the
 
question, a few examples will illustrate our point
 

The contract will determine the quality of maintenance 
on a scheme. ,hen tin responsibilities and obligat ions of
 
the development corporations and the village organi-sations
 
have been c learly set out and penalties for lapses by any

of the parties concerned have been prescribed, maintenance
 
will be efficientlv carried out.
 

A forfeiture clause for failure to keep plot-levels

in proper orer can only be applied to a cu! tivator if he
 
has been able to verify when taking it over that it was in
 
conformity with the standards he was to
expected maintain
 
thereafter (particularly in quality of I,, lling).
 

The, ex ample ,,f the Gorrol cont ract hich made rans
planting of seedl] ings an ob] igator, parl 
 -" th, g r. ss
 
of cultivation is a good illustration of tii . p ss;ibility of
 
using such a contract t e proam o t e s"A w - po-lp ti a i si. I1n
 
the particular context otf (or'gol, 1l 
 hans, ha- invoured
 
direct owner-cultivators, discoura getd no -wuri'i 0prie
pro tors 
from hiring wage-paid labour to farm t hecr land, and thereby
helped to reduce the big landowners' eagtress to hold on to 
their rights. 

In our view, whereas a common general framework for
 
all the irrigation schemes is necessary, it will desirable
be 

to use fle.ibility in adapting it to the particular condi
tions and specific objectives aimed at on each project, and
 
in every case to take social restructuring considerations
 
into account equal v with the economic ohject ives.
 

Pomialt is and sanctions, as we have already rem arked, 
should he prescribed for nn-respect of obl igat ionc by 
any of the parties, whether development corporatioN, vi!lage
organi sation, or individun! farmers. They should Ie graduated 
and ext rem t easures ( foarfe i ture of rigt s, or re.placement
of an irri at ion sch eme leader ) should he a m.at t of 
last resort. For example, where lapses by the developnment 
corporat i os servics are concerned a scale of reduced 
charges cr , d he envisaged. And as each scheme is financially 
autonomons, the scheme leader should recover the abatements 
by applyint, to the central office for a grant from a general 
reserve fund set up for the purpose. 
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CHAPTER E - IV
 

CONSTRUCTION AND FARMING COSTS
 

E. IV.A. Construction costs
 

1. Monetary costs of construction on small irrigation
 
schemes 

2. Construction costs 
of large schemes
 

3. Possibilities of reducing construction costs 

3.1. Participation by local population in the work 
of construction 

3.2. Possible 
actions to be undertaken to cut the
 
cost of work put 
out to contractors.
 

E. IV.2. Farming costs
 

1. Monetary costs of cultivation on small irrigation
 
schemes 

2. Possibilities 
of cutting down cultivation costs on
 
small schemes 

2.1. Reducing fuel consumption 

2.2. Reducing pump maintenance costs 

2.3. Amort isat ion costs for mntor-pumps 

2.4. Fertiliser costs
 

2.5. Conclusions. 

3. Cultivation costs on 
large-scale schemes.
 

4. Possibilities of cutting 
down cultivation costs on
 
large schemes.
 

4.1. Personnel
 

4.2. Seedstock
 

4.3. Fertiliser
 

4.4. Motor-fuel and lubricants
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4.5. 	Amortisation of construction costs
 

4.6. 	Estimated possible reductions in money costs
 
of cultivation on large schemes.
 

5. 	Need to revise pricing policy applied to irrigated
 
cereal crops.
 

1'.IV.3. Farming sstems
 

3.1. 	 Methods currently employed in the Valley 

3.2. 	Cultivation by animal traction
 

3.3. 	Intermediate mechanisation
 

3.4. 	 Mechanisat ion based on med iun-s ized tractors. 

V.4. 	 General conclusions dcrived from analysis of
 

construction costs and farming costs.
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CHAPTER E - IV 

.. . .. .. . . ..
CONSTRUCTION-AND 	FARMING-COSTS.
 

- IV.l. Construction costs 

small irrigation
I. Monetary cost of construction on 


schemes
 

This does not pose any serious problems. Mainly
 

it is a matter of the cost"(reiatively small) of
 

of equipping pumping stations, of a certain
studies, 

and in some cases of using
amount of masonry work 

to construct low-level embankments
earth-moving machinery 


costs generally add
and main irrigation channels. These 

2000 dollars per hectare, the
up to between 1500 and 


bulk of the work being carried out by village labour.
 

So far as concerns manual work there would be
 

advantage in experimenting to find out how best navvying
 

can be done in the specific soil conditions of the
work 

comvalley, and to improve techniques of navvying and 


for example by the use of mud (requiring
pacting, 

the pumping station at the beginning
the installation of 


of the operation). As water is expensive, losses along
 

should be cut to a minimum, hence
the irrigation network 

good compacting techniques and of
the importance of 


using masonry for selected vulnerable parts of the
 

network.
 

2. Construction costs on large schemes
 

one project
These costs vary 	a good deal from 

in terms
to another, moreover, the costing figures 


of cost per hectare quoted in different reports can
 

vary from single to double and even more.
 

The fAct is that comparison is n tricky business,
 

mainly for the following reasons
 

for public worku 	cannot be assumed
2.1. - The markets 

to be stabilised, either in Senegal or Mauretania, and
 

the 	prices quoted are heavily affected by the local
 

time when tenders are invited.
situation at the 


effect, competition between contractors is
In 

reduced to those few in number, who have been locally
 

long time, and enjoy in practice
established for a 	 re put out-'to' tenderi
' ..... a virtual monopoly. Works 




E - IV. 2
 

piecemeal, as funds are released to finance them. 
Much greater volumes of work, spread over several 
years, would be needed to bring in new contractors 
and ensure optimum use of personnel and material, 
and thereby the possibility that the prices quoted 
would be effectively related to the true cost of 
the work. 

2.2 - The stattd costs per hectare often represent 
different services rendered, which makes comparison 
between themn i lusory. And the way in whici detailed 
estimates in the contracts are presented contributes 
to cause confusion since, most times, it does not 
bring out clear]v the individual cost of the diff rent 
component s. 

The principal items, which can 'oftun be tendered 
for by contractors of varying sizes and speciaLities, 
are usually the following 

- general embanking work. 

- irrigation and drainage systems, with accom
panying tracks. 

- pumping S;t:t ion. 

- preparat ion of iodividual plots ; clearing of 
bush, detumping. 

- farm buildinqs and miscellaneous equipment. 

- storage Li Iding; and other installations 
fore toc'in g and processing cro ps. 

- agricultural implements. 

2.3 - The estimated cost pur hectare depends also on 

the figure used as "denom.inator" - ie the irrigated 
area. These reference figures can differ widely : 

- some speak of "gross" area (or "geographical" 
area)- ie the fi gur e calculated by planimetry from the 
total embanked area ; thiq corresponds in general 
to the figures ci ted in a preliminary study using the 
scale 1/50,000.
 

- others refer to the 'i rrigable" area ; this is 
the "gross" -areal,;s non-irrigihl, ports of it ; 
areas of very broken ground, oi unsui Led by their 

Soil com;lpo0si tioun to irrigation, p rtmanlci po nds and 
streams. This figure generally derives froim a pre
projc't study and relates to a scale of 1/4,000. 

SOGREAH st udies for 3 pi i t sectioniN.n;i d !4 

perimeters show th.r in general a redut i n coefficient 
of 30 % should be applied to the "gross" area to 
obtain the "net irrigable" area. According to whether 
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the first or the second figure is used, costs per
 
hectare can thus vary by more than 40 % (1/0,7). 

Lastly, it should be pointed out that in many 

projects the outer (geneyal) embankment takes in a 
much larger area than is prepared for irrigatioiO 
in the first phase, oi over the L Wa "net irriable" 
surface within Lhu embank d enclosa ure, through Lo Lhe 
final 	phase.
 

And so far as the Delta is concerned it should 
be borne in mind that the costs do nolt include the 
outer embankment, which was built long ago. 

2.4 -	 Furtnermore, some estimates include all taxes
 
(TTC) others are nett of tax (lIT). The difference 

was about 50 Z in 1973/74 (TTC = 1.5 HT price). 

2.5 - Finally, prices can differ from ,ne State to
 

another, from one region to another in the same State.
 

Some examples of site preparat ion costs are given
 
in Annexe E.2. Despite variations from one project 

to another, it must be admitted that taken as a whole 

costs are hig . 

3. Possibiliries of reducing constructLion costs 

So far miobi lisat ion of finaninl resources has not 

proved to be a bo tt luneCk, b it as I, .' .,pmcnt gathers 
pace the sums to he invest . wi I become bigger and 

bigger. For ex. i'plv, to at itai An, AnnualO rate of dovelup

ment of 5, OOU 1a . on each b ank, thi s .. i I d 'i,,n on the 

Maurctan ian , whet r arca t hwho psrides, a'a a 1. s of o -01ar 

of 2 , 500,000. UF A per h tare, ,u anlnu:al i n v st a ct0t rate. 

of 12.5 mill iards .FA, ald for Sen,.l on the basis of 
I,500,00O UFA per liccLare, ann aual i 1rf 11 itt ,f i i ards 

CFA. 

Al I these f i gurus are ,to more than imndicati,0as 

of planned ,r projct .d cost's based on tl o,Sc pr Lvai 1 ing 
today. But they show that hydro-agricultural ,ivelopment 

is verv aos I y , a nd hit to r duce the vo Iini of 

investme nt requi. r e.d a numl)_,r "t me,,as u s I im beilSao ted 
to cut the c ns t pa r h r ta're . Thes wou 1d be a s f o I ows : 

3.1 	- Partic pat ion C)f loa l p apulatioan in coinstruction 
work 

Some of the works to he carried out, by reason 
of their size, quality, or difficulty aof execution, 
can hardly in practice be undertaken except with 



mechanical eauipment. This 
is the case, for example,
 
of
 

- major embankments surrounding large sections,
 
where the protection of the whole perimeter
 
depends on achieving a high qualitv of
 
compact inr ;
 

- wide irriga tion or drain c', h,'nuaiiils, and even
 
small or mediumn-w idt 
 irrik ,t i n channeIls,
 
where 
the lie o f the land ailso A voKvSe sh oring 
up, and the c taP an uent ln':i l life will 
depend on h,,i, we l I it ha,, been u :p arc ed ;
 

- works carried out mairi: in ruinforccd concrete, 
their proper funct ionin, and turabiliLy depen
ding on the qualitv of the work. 

On the other hand, such itenM.;, ai ctearing off
 
bush or even preparing the g,,rouind for U t iv aLion,
 
improving levellings , digging 
out small irrigation
 
or drainage channn, ls,or li din; q2'all dik s can be
 
very well carried 
 out Pv the fa i r s humnSulves, pro
vided they have been moti.,ated t, LhiP n .d for 
such
 
work and derive some, ad aiinta' fro-' thuir effort by
 
comparis on with 
those who don't shal it. 

This solution has already been applied on small
 
village schemes, and will enable 
overall investment
 
costs to be cut.
 

The SAFID/SCET (1) report has 
taken this hypothesis

into consideration for the progrussivc development
 
of irrigated schemes,; around each 
grovthi center. Thedifference, in overall! cost hec'tare
pe.r is; :
 

r.1 3o, H ' - 7/ ,nui - 190 ,()0 C FA. P., aht, in fr:,m 
adopting thi-; fiqturi , is Ir. di: inii, ,i l o 0,1rtsin

items (Pp , ,ric:ul ,rl "i ,:,r t, N. w v 
i1 1,, vs) ha; not 
bepn aac: o i t: f in tiiho r port. J te acd, we take 
the d i t ,r e tr !h, i t,n h tLV. :u " S i of ' o i tep S 
"infrastru autu andii tat ion ' .1nd "pl,,t-prep araltion",
 
say 725,00i - 43 io = 243,OOu CFA I97
in and 
340,000 CFA in 1978. 

3.2. Possible action to be taken 
to cut the cost of
 

It has already been nointcd nu that up t. this
 
stage as we are still in the perioad of introducing 
irrigated farming', development is proceeding by fits 

(I) Programm of short and mediu m term action for the 
Senegal River region. 
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and starts rather than through a steady increase in the 
rhythm of development, so that the prices quoted in 
no way refle cted economies of scale. And in these 
circumstances prices were inflated by thlie cos;ts of 
mobilising , and demobi! ising, the equipment and 
logistic support system, extensive recour s, to 
expatriates i stead oI t raining locaal personnel , 
and the cost of setting up short-turm, provisionaI 
arrangemrint What i s needed now, at the t hreshold 
of iaunchin large scale development is to plan a
 
programme of systematic act ion designed to reduce
 
Costs to the extcnt that economics of scal ei can be
 
real ised .
 

The principal actions to be taken are
 

3.2.1. Groupin_$ of works Li) be carried out 

Undeniably, some conditions in the Valley
 
act as constraints on work--icrforranc :
 

- high t empvratt uru..n , i du- i n th1c product ivi ty 
of iie n and sa t i aIsls, an wcarii oit the 
lattrr m( re qui l, ; 

- frequent intrvitiot wn; ol work in the r~iiny 
season, ad lengthy lay--off in the Oualo 
during tlie fl ood p riod ; 

- movement diftficult i's, especially during the 
rains and in t ime of flood; 

- lengthl and ,i F i llty of movement by road 
(for transpoirt ,iiequipment, building materials,
 
consumable storts, spare parts) from rear base
 
(Dakar, Noakchctt), uncertainty of telecommu
nicat inns .
 

WhPi 'as in the coiur.se of t im, s 1m. of these 
constraints can he ove c c , 1.articul a rly111 those 
arising trom infrastructure (road 1inks, tWle
commun ,i t i i, t hosec derivingp fromn 1imat ic 
condi t ions arv pcrl;aiieiil. , and one must learn to 
live wi r I ivmr.
 

To ovit redcIluct i) in huim;n output, 
accept ab1c I iv i y condi ti ons muti hr p rovided. And 
t corn!) atc i I ti It+ c a I n a S an 'Xt' e .s i V eomba inc 

wear, a ma,iate a e Aiid cl'i r work ihiop musat be 
establi ed Aon ;it . All this is; co nceiv;bl only 
in termis t a large vol nne of tnr-IKspi-ca( over 
several years.
 

To ensurp that personnel and material arc 
fully employed during the rainy se:Son and floods, 
a contractor's work programme must be organised 

./.
 

http:coiur.se
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and grouped so as to enable long stoppages to
 
be avoided ; combining preparatory work on sites
 
not normally flooded with work within areas
 
liable to flooding, construction of roads,
 
buildings, etc . . . in short, a programme suffi

ciently big to include a wide variety of works.
 

It may be added that only in terns of a 
programme stretching over several years and 
of substant i al proppurt ions can the. cont ra tor 
be required to e:ercise proper supervi sion of 
the work, and to live perm anentl at or n ear 
the site ; and induced to recruit ]ocaily some 
part of hi.s labour frce and r i p i trai i, on, the 
joh . 

Regrttably, the diverqirv of funding 
sources ,nd their separate rules and modes of 
operation t nO Lo acot in the opposite sense. A 

way to ge t round thi; difli ultv mig ht be through 
a revol,' - fqnd on;s-itutp, fron dif ferent 
fundigp our wo5; and, a t Lh ,tiqp,0 l of the 

operat ing ip ncie. (SAD and SUNADPR). This 

svstemr wo 1] in uno 'ay prevent th au 'at uion 
of particala,r Con :rrbut ions to parricul r pur

poses, thp,r, v " individualuincing,," thue input. But
 

and j pi., line of p roject studios substantial 
enough to ,nhle a qurie,; oi ir; sgalon schemes 
to be greuoup d, fur Pi,purpo n of cal l ing for 
tender. Fro.mn this- pSo int a f view, there would 

be advanrt,ago in h;ein, ;M el1to overIe ap frontiers 
and group tuq0'h'r works an both sides of the 
river. Tb1his is annot hor Stgte t; he c' ktained, 

not eas;ily, huL perhaps posscibl1" under the 

aegis of the ,MVS. 

3.2.2. Specialisation of work to be undertaken
 

Grouping a number if construction projects 
could eventually lead to a s;pecialisati. on of 
contra ti r s;, whe'the r by ni ;ikinr sparate contracts 
(but this would he a fallbac k into irag.contation) 

or by signing a sin;!w contract Wi th a team: of 
contracto; s; jcin<v rcsponsiblu, under the 

leadership ,f a main coun tracto r. 

In thIis way, ontia r o's might be identi

fied, specialising, in the following branch es :
 

- small and medium embankmenL work
 

- reinforced concrete work
 

- hydraulic installations
 



- IV. 7 

- buildings 

3.2.3. 	Encouragement of national (ie "local" 
eg Senegalese or Mauretaninan) undertakings 

This type of speciaLisation would enable
 
national firms to be attached to the large
 
contractors, possibly for a start as sub
contractors, but responsible for carrying out 
works explicitly spcified in the contract, and 
which, 	benefitting by the experience of their
 
"team-leaders", would gradually hoist themselves 
up to a level of capability to compete for
 
important contracts.
 

3.2.4. 	 Financial provuci res 

As already mentioned elsewhere, a necessary 
condition for reducing costs is to group together

the works to be put out to tender, and announce 
them well in advance. And another is to ensure 
steady growth of the works programme rather than 
progress by jerky iacreases at intervals. 

It follows thaIt negotiations to obtain 
funding commitments should he started well in 
advance of the proposced date for beginning the 
wo r k. 

.IV.2. 	 Farming costs 

1. Monetary costs of cultivation on small irrigation schemes
 

The analysis of these, costs made in chapter C.V 
shows that they are equivalent to 1.5 T (tonnes) of rice 
per hectare in the rainy season. In the off (warm dry) 
season they are, eu ll to I.9T oL'rice.This extra cost is 
due to the cost of irrigation in the dry season, in the 
first place because water has to be pumped to a much higher
level., 	 secondly because loss by evaporation is much greater
and there is no gain from rainfal I . flowcver, if costs are 
higher, so are yields, "th, increases being" of the order 
of from 0.5 T/ha to IT.00 ol paddy per hectare. We calculate 
that at present costs the minimum acceptable yield to keep 
up the farmers' motivation is 3T.5 per hectare and per crop.
At this limit the reward for 300 days'work is equivalent to
 
1.5 - 2.OOT of paddy, corresponding to what can be got from
 
flood-recession cultivation in a good year (500 to 200 kg per
hectare for 70 days'work). It should also be borne in mind 
that in present conditions about 1/3 of farmers on irrigated (I 

land achieve yields of more than 5T and 
that thereby the 'r
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reward for their work is equal 
to or better than the
 
minimum urban wage (SMIG).
 

2. Possibilities 
of cuttin$ down cultivation costs on
 
small schemes
 

In farming on small schemes the four main cash
 
cost heads are fuel consunption, maintenance, 
amortisation 
of motor-pumps, and ferti liser. 

2.1.. Reducing u bont~mption 

The study has brought to light that water supply
in general and the orqanisation of the irrigation rotation 
system in particular coustitute one of the weak spots 
in tlihe pr sent stag. mast crixg the tu nch ofniqucs

irrigato far'ming,,. TI is carn he re'tified bv tlhe Lrainin, 
of pIi tL-pca antLs and irrigati on wa rdtns (. .r rbaptL c r 1. IV)and by the e:t ensian pr rV i.mie tO 5 P.pl i d durin g t ite 
"take-off" Hri d of farmin, irri gated land. improvement 
of the imetho d; in use to construct and intalltAin channels 
and small dikes would also hu I p t, crut losses.
 

We calculate 
that by these means fuel consumption 
could in all be cut by 1(0 2. 

As to dry-season irrigation, it ma, be pointed
 
out 
that pumping costs wil l be substantially reduced when 
the river-flow has been regulated at 3 ()Ot3/sec. and the 
level to which water oust be pumped thereby considerably 
lowered. 

2.2. Reducin, umpma_ iltenance costs 

As was stressed in chapter .I., the present

size 
of villa ge scheme,s (usually from I0 t e 2H ha.) is
 
insufficient to achieve 
the objective of satisfying the 
population'., b a.s ic ne ed s, and invalves rulat ivly ligh 
pumping costs tor 
the pumping stations. 

These costs more than any otlher { tern are responsive
to economies of scale. The upkeep cost o f pumps on FED
 
schemes (see chapter C) are illustrative of costs when
 
projects 
are small and widely scattered.
 

Village peri.meturs shItouldI be "f the order of
 
60 to 
 100 ha if the acreage attributed to each fami ly

is to be equivalent to 0.25 ha 
per adult worker of the
 
family.
 

This extension of the acreage of village peri
meters would also 
cut maintenance costs considerably, as
 
the number of pumps is the 
same whether scheme
the covers
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20 or IO0 ha, t h, only chan ge bein g in Lh, power oft
 

the motor and2 t-he volLmeN 0 of water dte ivured. Maintenance
 

and breakdown repai r costs wi II thIns increas e only 

slight lv (price of spare parts) when a schieme e:pands
 

from 20 to 100 ha. Th. maintenance cost per hectare
 

f a 1 I S s i , ni Fi a nLt I y.
 

Tra ii ngII, of punIp) o.p-,eraLtors and agricul tural 

mechanics for running repairs would further contribute 
to red i ng,7 C cosntaclc VIM iLi t 1 s. 

FitIili',', as d(,vO]opunLLL proceeds, puri.metcri, 

willI b ecI o 'v'v- closer to ea'L other ani! the cost of

travelling between them (both in Lime and space) will 
likewise fall. 

2.3. Cost of pr oviding for amortisatLion of moto'r-py:LLIS 

Lhe ofL mainSAE) and firm )1 IAT'1IF HCt, Sul)pplieLr of 

the motor-pltmps, provide a.t pLs.'Sno t for afll)llt isat i1: 
over a period o f five ,,,ears. We bel ieveo this ro beh a 

realistic estimate, on condition tlhIt tLl puimlp-o,lo a[:ors 

are properly to p and m.aintain 01.trained us them 

cost
A slight rducLonL ii an n 'o-t. prlpr 
hectare would he obtained , y1 inc'reas in g the' p)wer" and 

delivery cap acit of . p, i i 1age 1- t i Cny t h pL III i i C i g a 
acreage were extende d fro MO--20 i 1000rm to 0- ha. 

2.4. Furt ilis r costs 

Fh .,t a t 1 3St i c '.w i pr od(tuced poidl u oLhav on 

factor u.,se aiId viulIs, (oh. [I I) show lt a t tP amoutIl:s 

of Fertili.pr ,actuiaI lly iploey d by p a t - lhasants; in 

V a 1I e y ar. we I1 I h I nw tihe o u"n iic )pt i muI and c n (I1 

we] b Ae l I : i 1v nlr, a.sed. (lowever, theP0 ant isa in 

ca culati , of culti,., . on o ,t;, the fi. ure given 

relates to th, a,-mou,1,Lnt p r,,scri od I' SA\ i) w i cI is 
closer co the ,21 t iIIm). 

But it: i.s; alIso w ,r 1 niio Lin that L . hi gher the: 

input of frt i Ii se r', Fhe r.a V r i s tLh . t a rt:ur.s' money 

risk, and i Iny tis t he extent that the haz ards of 
pro duction ,arc,prorcssivoIy b~rouphtt under co<nt rol 

(m ishaps i w su l y .,,I'; ,a'; ,1u,:1 d , cIa'i', ,ntrol of 
plant dise s;ies, piPst.s, r'da ul , ,t ' . . .) t :1a2t a hi ghevr 

inpILt (If frt i l s r ri he re.commer n d (d. F r this reason, 

t I i io 1 111)5 F ic far S((uL1L SuLI',L' ,L . ' l t ; bs ti t . as as i lbflsb 1 
natuail t u< r u h mi i c a I I P'r t i I i s Pr s. 

1hu use o1 or,/alt, 11i1i1i arge ly aVai l:1.l)12' ,, 

throljg.,hout the Va lley by r.ason of the subst:aIt ial anmount 

http:Fertili.pr
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of stockraising in every village, should become the target
 
of a systematic propaganda campaign on village irrigation
 

schemes. Already in the region of Matam farmers culti
vating maize on irrigated land have begun to introduce 
organic manure. 

But much more promi sing than the use of animal 
manure (which in any case is unsuited to the clay soils 

-on the large ir-rigation schemes) are th. nu ce,,tinu, 
results obtained by agronomic research in b ,oIo 'ical 
fertilisation bv azo ll-e (ferns which fix b,,,ct.ria as 
fertilising, ri S), , icl tU future cuabL eun in ne:ir wi,ll 

chemical fit i user ini t 1 t b , cut back si nitficantly. 
It should be possibl e by eftuct ivc,, ,,Sat emi tic . xtCnsion 
work to cui tLhe use of chemical frt i i s v'25yr A whilst 
increasing the total dose of ferti li ers per hectare. 

2.5. Conclusions 

If the various steps enumerated above are taken, 
we estimate that in the context of a new approach to the 
concept of small perimeters, and of an adequate training 
programme, farming costs could be cut by about 10Z. 

3. 	 Cultivation costs on large-scale schemes 

Tnese have been analysed in chapter C.V. There is 
a lack of precision, which should he nnt'd, in the estimate 
of true fari::iig costs, part icularly of the effective cost 
of differcint nethods of cultivation ; on these matters 
there arc, maVrk ed d i ,e r pen: e s hr v.',,an P;A FO' h I i p, ros and 
tho s e iI t 1L' 1 A,! ue pcrt . 

, P ! 0, th ,; , imprec:isions, a I the . t inat 
concur in showingp that the co st of cultivation in imoney 
terms is h ig h. On e result is{ thnt it is n ot poss I ble to 

require the farmer to pay for the amorr sation of the cost 
of constructioun of irrigation sch eces ( except for en,.newal 
of pumping,, stat ioi and mechani:al equiipment) on tlie basis 
of current yields. 

4. 	 Possibilitj,_ of cutting cultivation costs on large-scale 
s cheie s 

From an analysis of available data, we estimate 
that reductions can be effected under the following heads 

4.1. Personnel 

Taking into account th" proposed devolution of 
administrative functions on th. perimeter from the 
development corporation to the village organisations, 
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the cutback in staffing after the initial period of
 
cult ivation (the costs of clos, technical support during
 
the first twc or three years, and rF trainin; of pilot
 

peasants and wardens being accounted for as part of
 

the capital Cost of establishing the perimotu.r), we
 
consider th at this item can be cut h) 00 Z
 

4.2. "Seed s t ock"' 

This could be supplied by the farmers themselves 
as suggested in the precedinK chapter. 'lhis head can 
thus be elimi nated fr ,m the c alculation of cash costs. It 
will. cos5t the f-arm er the ,qu aivelnt of abo tI 50 to 101) kg/h a 
(say 2, 0O0 to 3,500 CFA in mo ney terms) to supply tlee 
dire c t I y. 

4.3. "Ferti liser" 

Unl. ike the smal 1 schemes; located on sci 1s with 
a small clav content, natural organic manure is poorly 
absorbed by the heavy clay soi ( aux:: hlo lolAl . and 
hollalds) which mak up the grtgor parL of the surface 
of the large, sche m ;, andm i t ui iS ; not r, ,10m0,nde, d. 
Contrariwi se, tho to ,huiqi n so f ih,iol ical frt ilisat ion 
(azollae) dliscav,'r-d hv i;romci i p,;.rch open up very 
interesting ,, pos si , i lit i ,. V Ur are o 1 .I, inic n t hat as 
on the sma 1I perimetors, the cosa t ,of thiis itim ol large 
schemes could also be cut by .57. 

4.4. Motor fuel and lubricants 

Th e examination made in chapter CV of the figures 
for traction working times tended to show that: by com
parison with time spent on cultivation proper, much 
machine time was taken up in auxii 1 iarV Ope rz i ns and 
in movement. 

Similarly, with better upkeep f irrigation 
channels and improved throughput of water, i L Wou 
be equally possible t o reduce tho puimping st a ioil' 
consumption ,f ue, )n the o , , af . whole, we imnt It, 
saving of 257 'an he made under this h ,l And we " 
attention to th. ,SIM, re[ ort q ;hservat ion that 

r n aa e I a n d i n I Lt . t hP f u , I W "; q p hcci V tr 

equivalent to 8, 382 CFA compared with 24,Ot FA in 
the Valley. 

4.5. Amortisation of construction costs 

As earlier stateod, w.e Lhink it is not possible 
to saddle the farmers wui h tli s char, ,. Iist~oe d, it would 
be better to make pruvi :7n For the (ost of miaintainln 
the hydraulic network, which we est iiate aL 1),0'.)0 trs/ha 

for two seasons, say 5,000 frs/lha per season, taking 
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into account that the tertiary network is looked after
 
by the village communities themselves, who will like
wise take part in the control and maintenance of the
 
primary and secondary channels.
 

4.6. 	Estimated possible reduction in cash costs of 
cultivation n larbe schemes 

Taking into account the points and recommended 
actions list,,d above, we think it s hould be possible 
to cut cultivation costs to near Lhe limit of 92,500 frs 
per hectare (in June 1979) or about the equivalent of 
2.2T of paddy pcr hectare. 

5. 	 Need to revise pricinC policy applied to irrigated cereal 
crops 

The analysis of farming costs clearly shows that 
on 	 irrigated land they will continue to be high in the near 
future, ti :c more so as re lative increases in petroleum prices 
with 	 tleir repercuss<ions ona hc price of fert itise r may also 
erode an. 'avin s otherwise effected in cvlrront costs. It 
would s m to, he advisable, in this situation, foi gove rnments 
to cons ide r ising th. pricP of cereals. T" ali;n irrigated 
produci , tin Valley with wnhrlK rlet prices is toio h 	 m 
plac. anI , vio ; handicap on its develo!pment, and a price 
adjustmlnL wul d be justificd by the need to achieve food 
self sufficiency for the country and stable incomes for the 
population of the Basin. 

Simi larly, the possibility of harmonising Senegalese 
and Maure anian prices should be examined. When the areas 
under irrigation have been sufficiently extended, crop and 
fertiliser price disparities may well lead to serious dis
tortions, on both sides of the river. To complete the process, 
marketing as 	 well as pricing policies could well be harmonised. 

E.IV.3. Farming systems
 

3.1. 	 Methods currently practised in the Valley 

As 	 already mentioned, two systems at opposite 
extremes from each other have 
so 	far been almost exclusively
 
practised on irrigated areas in the Valley. 

- manual cultivation with primitive implements 
on small schemes. 

- fully-mechanised "dry" cultivation on large-scale 
perimet ers. 

If the manual system has proved to be well adapted
 
to th_ social context of the Valley, it has been possible
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only because the plots allocated to farmers have been very 
small (average acreage per farmer on small perimeters = 0.40ha. 
cf. annexe C18). 

Statistics of the amounts of time devoted to various
 
operations indicate the need to reduce time spent on the most 
labour-intensive operations : transplanting (average time 
79 days/ha) ; weeding, 67 d/ha ; reaping, 46 d/ha ; threshing, 
73 d/ha. (cf. chapter CIV). 

As r ,egardslarg e-scale mc h a nis5at ion, this s a yst n:
 
in its present use Las preveil t" l, socili lv uln.uitnblc and
 
relatively expensive. Ih. e pel uri :l n f of docoti Il i si d aits od 

gement Lh L , h Pti, ustahl iof f CKM /,: , ,,. t. ivPs
 

for the use of g ttui"ii .nI ) nliii W p ns c
cgii 


forward, with ad e qi 1 O i :1iN tcch'li 'al
an at iH Pr,, and ui 

assistancc for their init a rqanisat ion. Tri:i a ,sii , Ild also
 

of i.t ut labn i:as cli For
be made subs t ;:mn;;anual a uir fr s 
certain operat:ioins (reap ing), and of ,v, ing nu, efficient1 

equipment and im plc iient a for "i hi-rs (t ci ;lhinq;).
 

W4hil, st improv ing; t h, efifi ciency- and adaptabi lity 
of the two systems ac tuai v ueeI he toa I iit AI wel l 
develop a methodical pro anmo of. experiment and pr,-extension 
work on other possible methnds of cult ivatjon, in particular 

3.2. Animal traction 

Trials udertaken in the Delta and the Bakel region 
have not given satisfactory results ; but they were not suf
ficiently methodical to enable firm conclusions to be drawn. 

.in fact, the programmes were carried out wi th 
animals which had not becln S;pee isally sci , ted, and their 
feeding was nut given propevr at tention. They were used fc-F 
ploughing at th cehd of the drv season a d at th n einning 
of the rains wh.n natural f ra i' is s , . ; in cuoii:;,quoi& ce, 
the animals we cc unlernouriseled. 

In our view, a p cogi,,la u of sy st emlat ic tests should 
include a pilot-project for rearing animals selected for 
draught work, and measures to provide fOr proper feed ing. The 
ploughing tests should also be made on ground of different 
degrees of soil moistness. 

Ini any case, farming withli r ia ,,pit animaa s, if it 
proves to be economically and tcitnically feasible, will 
only be possible on soils with a light clay content (fond&), 
ie about one-third of the i rrigable areas. 
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3.3. Intermediate mechanisation
 

The development of farming methods using inter

mediate technology - motor-cultivators of 12-20 HP - presents 

special interest in that they offer the possibility of local 

manufacture of many of the parts, and are socially adaptable 

to conditions in the Valley since they involve the grouping 

of producers into small groups. These machines should be tried 

out in muddy conditions, as they are nt powerful enough to 

plough dry soi I. 

3.4. Mechanisation with medium-si zed tractors 

Medlum-Powercd (40-6) E:P) tractors are also 
unsui ted to dry-soi I ploughing for want of power. But methods 
of using them in muu should be tried out ; they could well. 

achieve a suLstantial economy in fuel, a; the clay soils 

of the Vailey,", :h en dry, ar c very hard Lo work. 

E. IV.4. General cuclusion' drawn from ,analysis of construction and 

farming cost s 

Despite the possible econommics reviewed above, 

construction and production costs in thc Bilasin will continue 

to be r. latively high, and therefore the improvement ot 

irrigated farming yields is ver': i mpoertart. 'I'hp p e,:sent 

distribution of yields is a pointr to the pssibility of 

raising them, since the upper third, geographically distri
buted throughout the Valley, exceeds ST/ha. per crop. 

This show s how i'mpor t.1 n i t is tu set up a 

prel iminary training programme prr o to the first year 
of operation ,f aeh schemlue ,aud einv cc close mnr a ,emen t and 

technical suport during tM first three years of culti
vation on each perime er. 

This prgramme, aiming, to improve output and 

reduce operationaL costs tkereafter, should be treated as 

an initial investment supplementary to the cost of construction. 

Annex .. I. estimates the total real cost of this 

programme at 960 dollars/11a. This amount, w.hich is only 

7.7-12.8 Z of the investment in constructiop is likely to 

raise yields very substantially. And indeed, considering 
that production costs arc high (very increas, in output 
constitutes a more-than-proportionate increase in profits. 

For exampin le, with urrent cu ltiv0tion coStS on 

the large scheme: bh ing tin equivalent of 2T5 of paddy/ha. 
an average increase in output. from 4 to 5 T, iA an increase 
of 25 7, would raise the profit by 66 Z. 
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CHAPTERI . V. 

TRAINNG -RESEARCH AND THE'-EVALUATION "OP''VLPMN
IN ITS PERFORMANCES AND SOCIAL IMPACT 

E.V.I-
 THE RATIONAL ORGANISATION OF THE ACQUISITION OF TECHNOLOGY
 

1.1 - Assessment of experience to date
 

The socio-economic study has demonstrated that so far this has

been a process in two phases;
 

- A phase of initiation in the new technology of irrigated
farming, previously a totally 
foreign notion, relying on two vectors,
spontaneous spreading of the technology from one perimeter to Another, and
the work of extension staff. These aretwo complementary in the sense thatwhere the extension worker is lacking in experience,,or motivation, or
ability to establish a good relationship with the local people, spontaneous
spread of newthe technology becomes the determinant. But where theextension worker is experienced, well motivated, and has good local relations, the part played by spontaneous spread dwindles to insignificance.
 

- A phase we have defined as "appropriationduring which the of the technology",farmers' attitude to the new technology changes;an alien, external science it becomes 
from being 

a personal acquisition to be mastered
and modified by reasoned experiment. 
 In this phase the role of the grassroots 
extension worker, and the peasant's willingness to listen to him, both
diminish progressively.
 

The study has also highlighted some weaknesses in the mastering
of the new technology; 
 chiefly these are: 

- Water supply (waste); irrigation rotatir= and water' control level
unsuited to needs. 

- operation and maintenance of motor-puip groups, 

- work organisation (working times). 

- Management techniques.
 

1.2 - Need to disseminate the nw tLchnolo(.ran .integratedsystemof 
in te'local milieu;advantages oftrainingof basic extension staff andpilot

peasants
 

To speed up this acquisition of technology it would be a good
thing if the process is conceived as an endogenous one right from the
first phase. This means that one 
has to "seed" technology amongst the
farming population at, the very time eachwhen new-perimeter'isinto cultivation broughtby training pilot-peasants during the year of constructionof the scheme as recommended in'Chapter IV.
 



In this way the spontaneous spread of the technology, so far
transmitted from one perimeter to another, would begin to work inside
 
each perimeter from,the very beginning-of irrigated cultivation, thanks.
 
to the pilot peasants.
 

It would be useful as well to reinforce the effect of the two
 
vectors already mentioned by strengthening the links between extension

workers and pilot-peasants. 
This could be attained by shared training.
 

And as this training must be essentially practical, we propose
a system of "total" initiation of pilot-peasants and basic extension staff

in the methods, organisation, control and management of irrigated farming,

in the conditions in which they are practised on a small perimeter or on a

village section in a large irrigation scheme. This could be done by

reserving some small perimeters, and some2 training sections within large
schemes, for cultivation by pilot-peasants and extension staff, under the
 
guidance of experienced instructors, for the period of their training,
which could be a full year, covering rainy season and cold and hot dry

seasons for the pilot-peasants, and two years for the extension staff.

During their second year these trainee extension workers will act as
 
group leaders (with duties 
 equivalent to those of pilot-peasants in the 
initial phase of farming operations on their perimeters).
 

The organisation of cultivation on perimu-ters and training

sections will scrupulously reflect typical operational conditions on a

village scheme or section, from the level of the individual peasant's

plot up to that of the co-operative. The organisation of training

areas on large-scale schemes must inclhde 
 Lhe est.abli~hhment of a CUMA
(co-operative for the use of agricultural material). 

Basic knowledge (of the new methods) zshould be acquiredpartly from instructors' explanations in the course of practical in
itiation, partly in the course of discussion meetings on organization

of work simulating those one wishes to promote in every village
 
scheme.
 

Retribution of pilot-peasants during their training, and oftrainee extension workers, should be partly in kind from the product
of the crop of each plot in the cultivation of which they take part.
An additional incentive could be free supply of the inputs; but it
would not be advisable to provide water a basis thon f'ree if notion 
of economy in its use is to be inculcated. 

The instructors responsible for the perimeters allocated to

training should all have proved experience in the practice of irrigated
farming. 
On the basis of our own observation we recoimend that trainee

extension workers be selected in rural areas from candidateo who can
 
read, write, and count. And it 'would be desirable to post them to their own region, but not to their own village, where family ties and social 
allegiance might impair their performance. 
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1.3 - Other training needs
 
.................. 
 For middle grade-and-seni-or-staff, we suggest that their general
professional education should likewise be completed by a training seminar
geared to irrigated farming in the specific conditions of the Basin,
and also laying stress on the practice of irrigated cultivation.
 

This training would be of the kind presently dispensed at IRRI,
and it might be worth while to consider setting up a common training centre
for the whole of the Basin.
 

be'carried out on the perimeters and sections earmarked for the training of
 
extension staff and pilot-peasants; whilst that of the development 
corpora-


Training of irrigation wardens for village organisations could
 

tion's agents responsible for the part of the irrigation network administered
by the corporation could be undertaken on a large scheme already under
cultivation.
 

The establishment of a common centre for the training of machinists,
pump-operators, and repairers of' pumps and agricultural equipment is worth
consideration. Insofar as pump repairers on small schemes are concerned, we think it would be a good thing to promote the acquisition of this technique by
local persons. 

peasants; when there is vigorous demand for their goods or services they cut
 

The study has shown that in the Valley most artisans are also
 
down their agricultural activity, and vice versa. 
It would thus be possible
to select men locally for pump breakdown repairs, allocate them an irrigated
plot on a village periv ter and allow them credit to buy tools and a stock of
the spare parts corunonly required. They would also be trained to carry outrepairs on outboard motors and vehicles, which would provide them with more
 constant employment. 
Once trained and established, they will cultivate their
when so needed. 

irrigated plots and be available to carry out repairs on neighbouringIn proportion as the number schemes 
spend less and less time 

of schemes increases, they willon their plots and. more and more on mechanical
repairs, thereby easing the load on the development corporations' regional
workshops which would be required only for major repairs.
of cooperatives, the training of pilot farmers 
 For the management
on the total. operations of a
village perimeters, already provides each new scheme with persons already
familiar with cooperative operations.

cooperative agent be 

But we recomlend in addition that atrained for each village
irrigation scheme begins. 

before exploitation of its
He would be chosen r,.nd recruited by the village,
 
and could receive a stipend from the cooperative as 
well. as an irrigated
plot, which could be cultivated by his family.
 

- Thecomplement
toreliminar tr2nf supprtstaffoh by extesol operationa~l"run-.n uringa scheine'siof cultivation ears 

should be 
In our view, the seeding of technology by Preliminaryfollowed up by a programme of technical training

first asistancethree years of exploitation, during theaiming Lo prepare the farmers and their
institutions so that afterwards they can function autonomously, at 
a high
level of output and with minimum need for intervention by the development
corporation.
 

1.4 
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Specifically, this programme should be devised:
 

- to consolidate the acquisition of the new te6.niques by bringing, 

it on from the stage of initiation to that of'"understandingand 
suffici'ent-m-aster-y -of-themr to eiab.1e1.the--pe.asanitsI~theInsel.ve-s"to 
make the micro-adaptations requisite for their own particular 
milieu and its evolution, and to apply innovations deriving from 
the progress of agronomic research. 

- to bring work organisation and management to a high pitch, 
whether at the level of elementary farming operations, or of 
collective functions and groupings, especially for the manage
ment and upkeep of the hydraulic network, of mechanical equip
ment (CUMA) and the general administration of the perimeter, 
or village section on a large-scale scheme (co-operatives). 
Training and technical support during thu first three years of 
cultivation should be considered as initial investments 
additional to the construction anu equipment costs of schemes. 

- to organise the peasants and lead them forward to highly
intensive cultivation (see following paragraph).
 

Annexe E I provides a model for a programnme of training and supevised technical
 
support for the three years during which a scheme is brought int/6,operation,
 
together with an estimate of their cost, which should be added ifo initial
 
investment since their purpose is to bring every scheme up to 'standard of
 
high-output autonomous operation. An increased output of 25Ok /ha would
 
suffice to amortise these costs over 10 years.
 

E.V.2 	 - THE INTENSIFICATION OF IRRIGATED AGR1CULTURF
 

The problem of intensification has two main aspects, which are
 
inter-related:
 

- intensification before the river-flow is regulated, hence 
subject to the constraints imposed by the natural flow in the A 

dry season; / 

- the limits to the area one worker can cultivate in a system 
of double or triple cropping according to each type of cul
tivation (manual, light machanisation, eavy mechanical
 
equipment). "
 

2.1 Present state of intensification
 

Only the Gu6dg scheme has so far managed to go in for an annual
 
double crop across the whole of the irrigated area (one in the rainy season,
 
one in the hot dry season)1 . In the delta and the Lower Valley (as far
 
upstream as Podor) the upreach-of salt water during the dry season prevents
 
any attempt at double-cropping.
 

1Two simultaneous occurrences, the departure of the Chinese technical
 

* 	 mission and the diversion of part of Gued''s stock of agricultural
 
machinery and equipment to the Nianga scheme to. remedy the situation
 
there, resulted in a drop in the area under cultivation in the 1978
 
and 1979 seasons. .
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In the rest of the Valley, the areas cultivated in the cold dry
season are still very limited. Wheat production is held back both by thedifficulty of disposing the crop and by insufficient local knowledge of how 
to grow it. 

In the region of Matam the growing of maize in the cold dry season
is beginning to spread; 
in this field it would be worth while to strengthen

the extension staff's technical knowledge of maize cultivation.
 

I/As for agronomic research, there is still need for an intensified
 programm 
to develop techniques able to produce sufficiently profitable crops
within 'the brief span of the cold dry season, taking into account the
variations from one year to another in the dates of arrival of the first hot
 
weather.
 

On the perimeters not subject to seascnal salt water upreach, the areas under cultivation in the hot dry season are substantially less than
the whole irrigated area. 
This is due to the constraint imposed by a drop
in river-level; the height to which water must be pumped (especially upstream) is so much increased that delivery becomes insufficient to irrigate
the whole perimeter.
 

In the second place, access 
to water is not always possible when
the level of the river (or stream) is at its lowest and especially at the end
of the season. So on borderlinu schemes there is a preference for not
planting a crop rather than risk a cut-off of' irrigation at the end of
the season when a lot has been spent on irrigation up to that point.

Although yields (of rice) are higher in the dry season than in the rains,the increase is not enough to offset extra pumping costs, and profits are 
lower. 

Finally, the socio-economic study has brought to light great
variations in working times, and this may have 
an important bearing on the
 
problem of intensification.
 

In fact, an adequate degree of'Iintensification, on plots largeenough to satisfy the farmers' basic need
., can only be achieved with relatively short working times. 
 So it woul>1 seem to be important to take up inthe near future the question of variation in working times, to determine its 
causes, which inter alia could be: 

different farmers' working times are relatively homogeneous and relatively low,
 

social traditions in the Valley of mutual help, linked with 
the incidence of underemployment and drought. 

insufficient knowledge of how to organise work. 

the slowness with which the gestures basic to every 
agricultural operation are executed. 

- physical capacity for work, and motivation. 

It should be pointed out however that on some perimeters, the 

which would tend to show that it is possible both to standardise and reduce

these times, if certain conditions are present. 
 It is these conditions
 
which must be identified in the near future.
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The programm of experimenting with light mechanisation through


the use of intermediate technology, as recommended by agronomic research,
should also be pressed forward, along with the development and improvement

of animal traction, where soil conditions are suitable (fond6s).
 

2.2. The intensification programme before river-flow is regulated
 

Before the Manantali and Diama dams are brought into service, the
 
river's natural flow and variations in it set a limit to the irrigated
 
areas cultivated during the cold and the hot dry season.
 

Areas cultivable during the hot dry season are the most limited,
 
and at present rates of development the limit may be reached in the next two
 
or three years.
 

Areas cultivable in the cold dry reason are less restricted and
 
there seems to be little probability that the limit will be reached by the
 
time the river-flow is regulated, even if development is greatly accelerated.
 

The aims of the programme during this period are not only to 
maximise production with the present constraints of water-flow, but also 
and even more - to prepare the farmers for a swift transition to a system of
 
optimum intensification on all irrigaterd surfaces at the time when regularisation
of the river-flow will make water available all the year v'ound. 
 Concurrently,

this system must Lbe well-adapted to the socio-human context of the Valley,
 
and its institutions.
 

The pursuit of these three objectives implies that the quota of
 
water available during the hot dry season should be allocated in turn to
 
different perimeters, to enable tiiem to plant a hot dry season crop one
 
year in every two, or three. En this way most of the irrigation schemes
 
will have had experience of the intensive system before the river-flow is
 
regularised. As to the introduction of the "optimum" system, we think that
 
triple cropping on all irrigated areas will only be possible in the medium
 
term on a small number of schemes, exceptionally well organised and cultivated 
by farmers who are highly motivated; arid that constraints imposed by the 
agricultural calendar will ,:iakk the combination wet eson crop/cold dry 
season crop just as difficult as. triple cropping, from the point of view of 
organisation and allocation of time (since the time for land preparation and 
sowing the cold season crop after harvesting the wet seasnon crop is very 
short). 

On this basis it appears that the optimiun system to be worked oil 
during the "pre-regulari sat ion" period would be to concentrate on rainy 
season and hot dry season crops, with possibly a cold dry sea,;on crop as 
a makeweight. 

More precisely, thiu means that on every :cheme farmers must be 
encouraged to cultivate the whole of their irrigated plots during the rainy
 
season, all those which are irrigable during the hot dry season, and 
whatever they can manage in the cold dry season taking into account con
straints imposed by the calendar, organisation and work capacity. This will 
apply to those years in which a perimeter will be allowed a quota of water in 
the hot season. In other years, the planting programme will consist of a main 
crop in the rainy season and a secondary one in the cold dry season. 
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2.3. The intensification programe after river-flow is regulated 

From 1985 onwards in that part of the Valley which will bonefit__--from the Diama dm, and 1986/87 i n-tlie -remainder, water will be availablewithout restriction throughout the dry season when the Diama and Manantali dams
 are brought into service.
 

Since it is also from the beginning of .985 that pilot-peasantstrained in triple-cropping will become available, this opens the phase in
which farmers from the start of cultivation on each new scheme can be initiated
into a system of two main crops (hot dry season and rainy season) and a supplementary crop in the cold dry ±'6ason; 
not only by the action of the pilotpeasants but assisted by clc, ,e technical support tor the first three years.
 

We estimate that a systematic continuous programme so applied will
enable an intensification coefficient close to 2 to be achieved on all
scher-; 
 which are brought into eultivaton after this date.
 

Later, given progress in working Lim,.s, 
and Lh,. incentive providted by
good yields and the development o1' mechanisation, this coefficient couldexceed 2 by progressive increase iii acr cu.ltivaten during the dry season,(i.e. through increased triple cropping). 

E. V. 3 LIAISON BETWEEN U"SEARCH '11T1A I I A1D.'XVJI.0UIENT 

The whole of our analysis so Jar tendt. to :;how that success inlaunching development on a large scale depends on rapid adaptation of institutions and methods to the specific physical and socio-ecotortic context of the
Valley.
 

Conversely, this ach,,ptation of development
can insti t.tions and methodsprogress quickly only if devclopment reaches a sufficiernt; scale. 

This inter-dependenc between the pace of d-vrc1,opment, crop yieldsand adaptation of' institution- anl methods; lvrLI0i': ,ut II,:( .,:Ipu rtal,(.u of the
li.ai::on b-tween r seii 
 h , Il-ai iii .1ti11,,, I 'p,,l. I'1, .
 

'IQILI' hilic li O1 rI:cS'tWLd h ili I not, I,,.
t''i. L.I cidy I. more and more profitable tuchniual,. packas/;,: ::u i Ledof the Valley, rather it should be broa,td,w,:. 
to the physi cal unvironrient.
 

to hiclude an integrated impro,..ment of techniques, of farming systems and of trauilling methods,at creating a and thus aimglobal system capable of r-apid extension, and of producing homo
geneous high yields 
 in the physical and -,ocio-human ronotiLion-l of the Valley.

This objective requires that close links be estua..shud betweenResearch, Training and Development. 
In faet, the exploitation of the perimeters and sections reserved for training, and of those cultivated by village
organisations or on large scale schemes should be considered as 
different
phases of a vast pre-extension program designed to bring .,bout rapid adaptation and improvement (,f production systems. 

To analyse this limii:orm we mu:st distingui:, trhtween "gcneralapplied research" aiming to introduce and improvt, mat:r -economic technological innovations corresponding to the Basin's mjor :cological. ,,ones,and the close support research aiming to ad apt the r,.u ILt,;of gonera applied research on a micro-scabV to the pecifi. eti,,on :; of i"dividualdevelopment projects. 
 1hit whereas general appl-i.ed re'earch, which is tile 
responsibility of the N'ational Centresestablished, close support research for Agronomic Research,till has to iS now wellbe organised in systematic
 

!i.l *.'. "
 

http:appl-i.ed
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dU1t: by 

corporationsusing their training perimeters as bases and with the indis
pensable co-ople.ration and suppqrto..Of the Nationa.Centres..for_ Agronomic
 
Research.
 

fashiun and we are of the opinion that tlii! shuUli b oe the devulopinnt
 

The organisation of these close support research units on training
 
schemes and sections would enable the direct transfer of consolidated research
 
results to 	the agents responsible for their local propagation, and create di
rect links 	between researchers at different levels; pilot-peasants and extension
 
workers. In this way research would benefit from a network of correspondents
 
across all 	the schemes under cultivation; this would not only help to spread
 
its findings, but would serve to feed back difficulties in their application,
 
and provide early warning of production problems as they appear and' call for
 
corrective 	action (plant diseases, infestation, pests, etc.). This last
 
point becomes specially important in view of the microbian infestation of
 
varieties of Chinese origin in the region of (u~d6, "A r6 Lao (see 
Chapter B III). 

It must also be emphasised that such close link between Research, 
Training and Development is equally necessary for the development and extension 
of systems 	of light mechanisation using internediate technology - systems
 
which are important both for intensifying methods of production, with the 
progressive extension of farmers' plots, and for promoting links between
 
agricultural development and the industrial development it will induce.
 

At the overall level of the Basin the recent decision to enlarge
 
the OMVS Committee for Agronomic Research into a Committee for Research and
 
Development marks an important strengthening of the liaison between Research
 
and Development. It remains now to establish practical links of assistance and
 
co-operation between the National Research Centres and the development 
cor
porations at the level of their research support units on training perimeters
 
which would prepare the way for effective direct links between pilot-peasants, 
ground-level extension staff, close support research and general applied I 
research.
 

E.V. 	 h THE EMERGENCE OF A FORM OF ]iRIGATED AGRICULTURE SPECIFIC 
TO THE VALLEY 

The introduction of irrigated urgricu]fturc was, in the beginning, 
a government initiative aimed at improving production without interferring 
with the natural flow of the river. Thi.s first stage was marked by the in
troduction 	of controlled flooding, a technique imported from South-East Asia
 
where river-flow is determined both by the monsoon tind by melting snow. It 
proved to be fairly practicable and economic in the upper reach of the Niger
 
(as far as the interior Delta) on account of the volume of water coming down 
in the flood-season. But its extension to other river-basins in the Sahel 
area ended in set-back, since controlled .floodingturned out to be as chancy 
as traditional methods of cultivation, and the benefit of ,lightly higher 
yields in a favourable flood season was largely offset by the need for cash 
inputs, which had to be writf.en off about one year in three. 

http:writf.en
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In the Senegal River Basin thu pailure of attepts to improve 
production adapted to the natural river-flow ledup a common organiation_(Intr- the states concerned to sett atee-Study- Conimittee fbir-theD'evelopmentof the River Senegal, O.E.R.S. then O.M.V.S.) 
to study the whole problem
and attack it directly by harnessing the river.
(now) 'the effort Alongside these studies andto achieve a regional infrastructurelaunched programme, they havea programme to introduce irrigated farming with complete water control,
in order to establish a basis for a relatively rapid exploitation of water
resources when they will become available with the completion of the dams.
 

The introduction of irrigated farming
government-initiated and supported development, using imported concepts and
 

was thus at 
the onset of a
 
techniques, the maintenance and extension of which at the beginning were
essentially due to government supervision and support.study has shown that to 

The socio-economiccontrary what happened in the caseing, this initiative of controlledby Government flood
general response throughout 

has this time triggered the beginnings of athe rural milieu ofirrigated agriculture the Valley; and this graftis now showing obvious of
signs of having "taken",being absorbed and of expanding. 

of 

The social framework pre-conceivedto meet the by the devc,,Lopmentconstraints corporationof social organisationis giving way imposed by irrigated productionto a process of adaptation of traditional socialthe socialisation structuresrequirements' toof irrigated cultivation. 

Homebred technology is beginning to replacewhich it is adapting the imported techniques,to the changing requirements of the local milieu. 

Successful takeoff' into large-scalerapid transition developmentfrom Government-supported now involves ato self-supported development in
which the government's role will consist mainly in stimulating, supporting
and guiding the rapid emergence of a system of intensive irrigated agriculture
proper to the rural milieu of the Valley.
 

E.V. 5. NEED TO SET UP ANEVALUATION ,YSTEf,4M i'OFNrGOINGEXP RfENCE 
To carry out the role described above,
strengthen the links between Research, Training 

it will not be enough toand Development;also be necessary to it will 
perience. 

set up a common syst,,m of evaluationThis in of ongoing exour view will speed up the developmentagricultural of an intensivesystem specific to the ValLey.. 

to improve The socio-eocnomicwokig Y2±e studyF' hao .oughtl to provide'. lnnngtfl - = iethebsrthe basic information m u . nI 2.oknh)te. no 
mtorulation of projects in the iLlht of expe.Len. d

i .. 
.-
1 e0t, , :tc.lectioni and for

phase dluring theof ti introductoryirrigated farming.• u But a first... , .vic 'fnd dutntions and methods Jr t review inwhen only about 10, 0 00 and re-a,,lj'f ttouha- I h .. esuffice been developed stitto bring about a systemof will not 
the specific high yiuld irrigated farmingconditions of the Valley. adapted toWhat is needed isperformances and the effect of development measures 

a constantmonitoring of 
as they are applied onprogressively larger scale. 

a
 

This excludes the areas put down 
to sugar caneCorporation), whose methods ur: 
by the CS enegal Sugar
of little interest for pro.oting peasant
production in the Valley'.
 

y.,'
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The objective oc providing f, dunndb.L.every 	 und improved incomu tofarmer in the Valley implies a restruct1ration of income distribution
through the development of irrigation,-it is thus-very,_important to monit
the-sobi'al effects of development projects in order to detect income disparitii2s
and social imbalances early enough to take corrective measures before these
trends become irreversible.
 

E.V. 6 EVALUATION ACTIVITIES
 

In our view, the evaluation prioject should comprise the following
activities:
 

6.1 Continuous ongoing evaluation
 

The project will include a certain number of continuous assessment
activities the methodologies of which have been worked out and tested in the
course of carrying out the socio-economic study of the Basin. 

ones 	 The principalare as follows4
 

a) 	Measurement of irriGated farming yields and analysis of
their distribation
 

This wai started at 
the beginning of 1978 by the socio-economic
study with the co-operation of the national corporations SAED and SONADER
responsible for the development and management of irrigation schemes in
Senegal and Mauritania. 
It consists in selecting, at the beginning of each
season, a random sample of about 1,000 plots and using a questionnaire to
measure all agronomic and socio-economic inputs (seasonal calendar, working
times, water supply, inputs, etc.) 
on 
a whole crop season.
 

At the end of the season, yield is measured on ea.ih plot bj weighing
the product of two square samples.
 

The data obtained are subsequently fed into the computer to provide:
 

-	 correlations betweun yields and the factors of production,
-
 statistics on production, working times, costs and returns of

different production systems.
 

In 	addition to this computerisation, a pluridisciplinary team carries
out an inquiry amongst farmers 
(and groups of farmers where appropriate) with
exceptionally high, 
or 	low yields.
 

The purpose of these operations is:
 

-
 to 	provide statistics on irrigated farming
-
 to provide information on the evolutio" and distribution of
 
yields
 

- to analyse the correlations between factors of production
(technical, agronomic and socio-economic) and outputs
to analyse the interplay between sociogeconomic and agro,
 
technical factors.
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b) 	Observation and follow-up of constructionand initial cultivation
 

on small new village schemes.... 

The 	purpose of this operation is:
 

,to observe the evolution of working times in constiruction of
small schemes when new techniques and improvements in work
organisation are introduced.
 

- to study the problems of social organisation encountered in
construction and initial exploitation of new schemes.
 

- to observe the acquiring by the local population of the

technology of irrigated farming and the role of supervisory and
 
technical support in this process.
 

The measuremant of construction working times ,is carried out every
year on a sample of projects, carefully selected to take accoUnt of their
different methods of construction, cultivation, and socio-human environment.
Two 	pluridisciplinary investigations 
are 	made, one at the end of the construction phase, the other at 
the end of the first farming season, to discover what social tensions may have been generated in these two phases. 
An
additional aim is to obtain a better understanding of how the social organisation of a perimeter emerges out of the stresses 
of its promotion,

construction and bringing into cultivation.
 

Finally, through following up the first season's results by
measuring later yields, it will be possible to see how the population is
acquiring and mastering the methods of irrigated farming, and to assess the
role of supervisory and technical support inthis process. 
This information
will be of help in improving training models for extension staff and pilot
peasants.
 

c) 	Analysis of construction and cultivation costs for
 
irrigation schemes
 

This consists of obtaining statistical data on 
all 	schemes,
and 	makihg in-depth inquiries into certain cost items, carried out on 
a
 
selected sample.
 

The evolution of' construction costs on large schemes will be kept
under observation and analysed, to 
find ways and means of cutting down on the
major items. , 

A cost-analyis system will be devised to enable the computation of
the 	real cost of mechanised operations. .. 

On the smaller schemes particular attention will be paid to
maintenance costs and the efficiency ofopumping 
ystems.
 

The efficiency of' the different systems of water management will be
 
evaluated.
 



d) Centralisation of statistical and socio-ecynomic data 

concerning the Basin
 

Data collection will focus on the following fields: 

- the demographic situation (including migrations) 

- agricultural production (farming, fishing, stockraising, 
forestry). 

- the health situation. 

- literacy campaigns and education.
 

- development of 
 secondary and tertiary sectors. 

- development of wage-earning employ-ment.
 

- growtl of town,; and more generally the process of organisation
in the M-a1in. 

- factors affecting variation in .)rking times for irrigated
and traditiona]-ntyle farmings.
 

- analysis 
 of the process of emigration to the towns of the Basin. 

-
 effects of enclavement 
on crops produced in the Upper Basin, and
 
on its development.
 

- etc. 

6.2. 
 Ad hoc studi,2s and investigations
 

These wi i 
 by programmed as 
an(d when the foregoing permanentactivities turn up probi ernms requiring further investigation. 

Othr st udies will ho undertakN to provide information necessary
to plan and formulate &c'rtaiiidcvelopment projects.
 

Some important aspects warranting such investigation have alreadybeen identified. The principal ones are:
 

- the changing 
 roe of women and chjidren as cultivation is
intensified. 

- the evolution of land ownershijp structures, and family and villageorganisation as irrigated farming is extended.- motivation affecting the choice of irrigated crops to be planted. 
6.3. 	 Advisorysuport services for lanning -nd -rojt formulation 

The common pluridisciplinary evaluation team should be placed at
the disposal of the national and regional servicts tu take2 partand undertake studies relating to the planning 	
in missions 

oI dL' lopmcnt and thetification 	 idenand formulation of projects in different sectors. 

"I
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E.V. 7 OHGANIjATION 0 ' 
 ETV];VALUJATlIOfN 
 JYqIM
 

Essentially, this 
is looked upon as a pooling of coomon experience,which by the diversity of institutions, methods and national experiments contributing to it will be an 
enrichment for all concerned.
implies that at 
 It therefore
the(, base there will be national
least provision evaluation activities, or atfor collectiig the data necessaryprograme, for the coninonto be centralised, evaluationprocessedthe system would rest 
and anal!ysed at OMVS level. Thus
on three national 
 evaluation unit,prograimne, and each with its owna cotemon programme.by a centrLl pluridisciulinary group 

The'se national uni t:3 would be a-ssistedat Ot.VS leveland co-ordinat. which would ensurethe central supportprograumme
tants at the 

ihist constititting a pool ofdisposal consulof the natisnal unit,, for the carrying out of theirown programmes.
 

Programming of these activitiec should be entrustedrepresenting to a committeethe three national bodies and the OMVS. 
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CHAPTER E VI 

GEOGRAPHICAL DISTRIBUTION OF IRRIGATION SCHEMES 

OUTLINE OF A MASTER PLAN FOR THE FIRST STAGE OF HYDRO-AGRICULTURAL 

DEVELOE'P{,LEUT 

E. VI. 1 THE STRAYL :GIC ftCHOTC! ArN IE' I, VPLICATI ONS 

As was pointed out ii Chapte~r E.II., the extension of irrigatedfarming has hitherto gone ahead in two separate ways, via large and smallirrigation schemes respectively. 
 In the past, no liniform criteria seem to
have been applied in selecting 
 sites for large schemes, nor systematic objective unless indiscriminate 2xtens,;ion could be so called: By contrac:t,
the small schemes wore- ab](l tcl, atl-Liti the objectiv c, 
 fixed f" r t.A.ei for theintroductory phuse, wiici were tc. .timu ii local. iwarins of the benefits ofirrigated farming, est ab.isi. :ora faoe ,rpagat mg the new technology, andpromote the emergencc uf suc :.L furms adapted to irrigated agriculture. 

It is now ri(-'essary to fi>: precise quantitative c'riteria capableof serving as a basis for planning irrigation schemes and ,:-nsurin the correct 
siting and sizing of furtrefl project. 

In effect, ti.r are two possible basic .;t.rateg es: 

either to develop in succession each natural depression,
or two or three such forming a polder, basing each decision 
on teehe~ice-onomic criteria (ense of access , ,xten to whichinfrastructurf. alreadly exi: t.s, topographical arid pedological 
profiles);
 

or to subordinatn the technicc(economic factors to a socio
economic criterion which would consis. in ,.illocating to every
farmer in the Valley a first plot suff'icient to meet -is
basic needs, and st imulate further irrigated turm:ing 
development. 

If the second of tius,: iternatves is aduptd , the geograpmical
di: tribut ion of the Irrim ated areas ard the choice of projectswill be functions of' the d( s;tribu, ion )f' thi' vil lages and th-e 

On siebasi.. thirbth e " populat ions:th agimu L ii mci 

On the basi, both co,_ s cogmmon objectives and of the constraintsof development it is in fact clearly the second alternative which .ust be 
adopted.
 

In the first place, 1'rom the point of' view., 01' providing il-pendableincome for a maximum proportion of t~i population in all three _State, notonly does this strategy achieve the first step most quickly, but it will alsominimize the risks of emergence of' ocial inequalities, which would surelyresult from stretching the process of access to irrigatedi land over a longperiod, as would have been the case with tie first alternative strategy. 
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Although thio Joc1o-Ieconoic ctady ha -QvlLl(-dthat Lhe structure,of land rights owner~hip in the ValLey is I'aily rigid, and that, Lhuse rightsare seldom(%transferred to third parties, we should not underesLimate whatcould happen in a year of drought if one part of the population is privilegedby its access to irrigated land whilst another part is totally deprived as a
result of climatic misfortune.
 

In the second place, optimum exploitation of the resources made
available by the Manantali Dam, and equitable distribution of them between
the three States, require that the need to create an artificial flood
should be ended as soon as possible. 
But under the first of the alternative
strategies, this will not be possible, before the last depression in the 

. -Valley has been prepared for irrigation, whilst under the second the period


will be cut to a minimum.
 

Nevertheless, it must be admitted that the second strategy will
mean concentrating investment in transport. and communications infrastructure
development much more into the medium term; hence also during the same medium
term a 
bigger effort by way of logistical support on the part of the develop
ment corporations.
 

E. VI. 2 
 OUTLINE OF AMASTER PLAN FOR A FIRST STAGE IN HYDRO-AGRICULTURAL
 
DE-VELOPMENT 

On the assumption that the first stage in developing the Val;ey
should aim at providing access to irrigated farming by all those presently
engaged inflood-recession cropping, it becomes possible, subject to a
number of hypotheses, to draw up a schedule of the irrigation scheme's which
will have to be developed,pefore artificial flooding can be abandoned.
 

This is the subject of the report "OUTLINE OF MASTER PLAN FOR
FIRST GENERATION OF IRRIGATION SCHEMES' (horizon 1990)" published as one of
the socio-economic study's special reports (Special Report No. I).
 

We present below a summary of the process by which the master plan
was drawn up, and its overall results.
 

2.1. The farming,population of theValley 

An exhaustive survey was made by O1NSTOM (14.A. Lericollais) in1971-7h of the population engaged in flood-recession cultivation in-the Valley,and its findings are in 
course of publication with the assistance of the socio
economic study.
 

Amongst other information the survey provides:
 

names 
and location of fields cultivated in flood-recession by
each village in each of the main depressions in the Valley;'
 
- a census' of the population practising this mode of farming


(based on the administrative census of 1970-72), broken
down into numbers of families and persons involved on each
 
village field.
 

-the 
 places where therse persons live in the dry p~ason 
-i.e.
in the flood reces!,ion season. 
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The population in question is thus that of the 1970-72 census.
Studies made when the report "RHY"IMS OF D&VELOPM,4'!, AND FLOOD MODULATION"(1977) was drawn up have shown that the coefficient of transition from the
administrative census of 1970-72 to the detailed census of 1976 was about
1.43(1) which gives 'acoefficient of about 2.0 from 1970-72 to 1990 on the
supposition of a natural increase rate of 2.5% a year from 1977 onwards.,
 

2.2. &urface area per worker
 

Special report No. I (chap. II, paras.I and 2) describes the
process of assessing the amount of irrigated land needed to be allotted for
each agricultural worker in order that, in addition to the income he was able
to achieve by traditional farming methods in the 1960s, irrigated cultivation will provide enough extra income to make it an attractive proposition.
 

The finding - within the bracket 0.20 
- 0.25 ha/worker - is based
on the assumption of a double annual rice crop, with a yield of 4T/ha per
crop, and costs estimated at 2T/ha per crop. 

The qualitative observations made during ,the socio-economic study,
have not, strictly speaking, confirmed this figure; they have simply brought
to light on the one hand that the amounts actually allotted on village schemes
are nearer 0.10 ha per cultivator, onand the other hand that the peasantsregard this as grossly inadequate, and;want something like 0.20 to 0.25 ha/
worker (say on average 0.75 ha per family).
 

On the other hand, an attempt has also been made to estimate the
minimum or "floor" acreage which should be allotted on a village scheme to
enable each farmer to meet his subsistence needs and repay costs incurred

(cf. ch. CV of present report).
 

On the basis of an output of hT/ha and an 
"intensity of cultivation"
coefficient of 1.50, and taking the figures used in cf. ch. CV for subsistence

needs and farming costs, we arrive at a figure of about 0.80 ha for a family
of 10 (including 5 workers) 
or 0.16 ha per worker. 
The extra acreage represented by 0.20 or 0.25 ha allotted per worker can be regarded as the
minimum required to cover basic needs over and above subsistence. 
This would
also represent the minimimj.,rnccreage 
from and above which irrigated farming would
begin to be sufficiont].y attractive to allow flood-recession,,cultivation 
to be
dropped when artificial flood moduJ.ation will be terminated.
 

It is generally recognised that the administrative census systematically

under-estimated the population.
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2.3. Criteria for site selection of i'irJt-plhuau irriation schemuo 

For the siting of these first-phase ochemes, two arguments could
 
be considered at the outset:
 

- either to site them alongside areas of land cultivated for
 
flood-recession crops, since the farmers are accustomed to

going there, and the schemes themselves are intended to take
 
over from this flood-recession farming. 

- or on the contrary to put them as close as possible to the 
people's places of habitation, since double-cropping on ir
rigated 	land requires continuous care and attention incompa
tible with living too far away from the p-rimeter. 

It is tho second argument which hat; p the so it~cv:d.led,more as
i:; undoubtedly the linking of village with pcrjm(tttr which has been re-;pon
tible for tihe success o existing village Ocihimes.
 

Naturally, the possibility of n:iting the perimeter close to the
village has its limits, in the shape of constraints amongst which may be
 
cited:
 

- soil structures; light clay soils (fond') have been given
priority for a number of reasons (easier to work with manual 
labour, 	fewer ownership problems than on heavy clays (hollald6),

need to 	carry on with flood-recc .-, ion cropping during transi
tional periods, etc.);
 

- limits on quantities of water available from the river or its 
main affluents; 

- remoteness of some villages- from th! river or from 	 irrigable 
land;
 

- need 	 to gruip oevera]. villa . U..;ogether in one :cheme; 

- etc.
 

L.It. Outline of master plan 

I)
This has been set out in three mai.n sta ,,: 

2.4.1. 	 Sei.rc:tioi( of a ,11t.,r, year of r,.fcruncic or target year, 
and detailing or a map tjh,: nce'he:, of ,7j:ch inhabited 
place at that ,tate. 

The year 1990 has beet, .eI.r.cLed. At the time when the 
plan was drawn up, it wral expectud that anantali would 
come into operation in 1985 arid it *ip± recognised that it
would take about 5 years 	 for the people to effect the 
transition from double mixed cropping (intensive irrigated

+ flood-recession) to intensive irrigated double cropping. 

The coefficiunt of population iincrease between 1970 and
1990 being 2.0, anl th,, proportion of econoMically

clti v ith total . ap, icvulltural. popi: aition Oeing 1ii; (u
at O. ' aLU:lO,Witli L ,i.,L) ,r 1. a pt.i.. t iveL:vo , ....
the neieds in 1990i for i rriated lI'd could be eXprf.ssed by 
a numbev equivalernt to one quartit-r of' tie ag, i cult,,,ra 
popu1l't ion in 1)97'0. 
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2.4.2. Aggregation of' every -dlage.-needs for-irrigated..land,.
calcilated on the above hypothesis, and taking into
account the positi'oning o' perimeters in relation to
 
both the village locations and to the river and its
affluents.
2.4.3. 
A search on topographical and soil maps 
on the 1/50.000
scale for large, medium and small perimeter sites best
suited to the needs and the location criteria.
 

The results of this work are presented in the series of maps
 

accompanying the report in annexe. 

2.5. Overall results in figures
 

The overall figures given below relate 
 to the agricultural
population engaged in flood-recession farming, to the areas needed, and to the
'areas proposed by the master plan at the date of the target year 1990.
 

2.5.1. Population engaged in flood-recession farming (1970). 

This is the population taken into account in the ORSTOMsurvey and enumerated according to inhabited place.the figures quoted do Butnol,, however, include the following
districts:
 

on the right bank, the departments of Keur Mac(ne andof Rosso (prtrt o' the delta), a part of 
I'Kiz
(Lake R'Kiz), part of the department of Kaedi and the

Department of Monguel (Gorgol).
 

- on the l.eft bank, the district of Ross-B'thio (delta).
 

The Population figures accepted are the following:
 

- right bank - upstream (from Bakel to IMbagne) 
 4o 000 - downstream (from Mbagne to Garak) 77 900 
Total RB 118 500 

- left bank - upott :wra (l 'r, i.I., "rL,:n,' t.u 
the juint0 1ot' jintjio"Dout :l.''.! ue: i, ) ul' tWhe 

.)i 700 

- downs1,ream (from the junction
of the )ou to Richard-Toll) "92 600 

Total.LB 187 300 

- Total Valley'. 
305 800
 

2,'.2. Iri-gated 
areas required in 1990 
 ' 

The figures given represent the net irrigable area (NIA) 

. right bank -' upstream 1 5
 
downtre 


12 500 ha
 

Total R 29 500 ha 
- left bank -" up:tream 

25 000 ha
 - downitr,am 
21 500 ha 

Total LB 16 500 ha 

-<'Total Valley (net area) 
 76 000 ha 
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2.5.3. 
Areas proposed in outline master plaZJ
 

Contrary to the figures given in 
the preceding
paragraph, this does not concern net irrigable area (NIA)
but an 
area intermediate between overall area (OA) and
useful agricultural 
area

having been taken on 

(UAA), the planimetric measures
 a 1/50 000 scale map after excluding certain non-irrigable 
areas. 
 It 	is estimated that
the NIA can be obtained by taking 30%'off the figures

quoted.
 

-	 right bank - upstream 

23500 ha
 - downstream 26000 ha
26 O'ha
 

Total RB 
 49500 ha
 
-	 left bank - upstream 

47.000 ha
 
-	 downstream (down to but
excluding Niaga perimeter) 
 24000 ha
 

Total LB 
 71 	000 ha
- Total Valley (gross acreage) 

120 500 ha
E.VI.3 
 CONCLUSIONS AND RECOMMENDATIONS CONCERNING GEOGRAPHICAL
 

DISTRIJUTIONOFIRRIGATION SCHEMES
 

The foregoing paragraphs have defined the objectives to be attained
 
in order to dispense with artificial flood inodulation and have specified the

main criteria used in preparing an outline master plan of the irrigation
schemes to be established in a first phase of development of the Valley.
In 	this connection, it may be well be stress two points:
 

- it 	is no more than a simple outline, supported no doubt
by serious documentary (topographical and perlological)
evidence, which makes no claim to be the only solution
to 	the needs of 1990 i?>:-terms of irrigation schemes. 
-	 the choice of 1990 is arguable, in the sense that ifcan be justified 	 itin order to express whata fixed objective 	 is needed to attain(the end

short-term for the planning 
of flood inundation ) it isof large arid 

too 
schemes 	 even medium-sizefor which 6 to 8 years have to 	be allowed fromthe preliminary study to the beginning of exploitation.
For thesechoose a schemes' it will thereforemore distant horizoin be preferable to-
for example, 2000"
and limit the amount of irrigated acreage to be developed
by 1990 to the needs of 1990.
 

Master plans are being drawn upfor the right bank 	 on bothis 	 nearly completed, sides of the river. Thatand shouldof 	1979. be availableOn the left bank, the plan 	 at the endhas beena short draft project covering 50 000 
drawn up in the context ofha and a detailed draft cQvering
15 	000 ha; 'this plan should also be published at the end of 	1979 orduring the first quarter of 1980.
 



These plans will take into account the overriding condition of
 
the need to open up access to irrigated farming to all the populations
 
presently supporting themselves by flood-recession cropping, a condition
 
which has been acknowledged and approved by the OMVS Council of Ministers
 
in the form of the conclusion of the report "Development rhythm and flood
 
control". They will also take account, as the outline master plan did not,
 
of certain objectives embodied in the national plans (sugar production for
 
instance).
 

But the two plans will have been drawn up separately, each 
independent of the other. What remains is to harmonise them. This can only
be done by the OMVS, in close collaboration with the-two bodies responsible 
for hydro-agricultural development (SAED and SONADER), and will involve 
more especially the "hydrological" aspect of the plans and the 'Isocial" 
aspect of the development timetable. 

As to the hydrological aspect, it will be necessary to ensure
 
that - for example, two perimeters on opposite banks do not hem in the
 
river-flow too closely; this would raise the water level sharply in time
 
of flood, and thus require much more costly embanking. Likewise, the
 
developments envisaged in the master plans will affect the flow of the
 
flood taken as reference, and this will have to be taken into account in
 
calculating embankment levels.
 

The social aspect concerns chiefly the peasants who live on one
 
side of the river and practise flood-recession farming on the other. One
 
way of avoiding tensions between the inhabitants of one bank and the other
 
consists in promoting irrigation schemes at the same time on both banks
 
where this situation exists; thanks to the ORSTOM survey such places are
 
now well known.
 

The harmonisation of the master plans could be assumed by a
 
Committee the setting up of which was recently suggested at a meeting
 
between OMVS and funding sources, with the aim of ensuring follow-up
 
of the planning, execution; and operational performances of hydro
agricultural developments. Such a Committee, comprising on the one hand
 
the OMVS and on the other the National Development Corporations, could
 
similarly provide an opportunity to discuss the grouping of studies and
 
development works on both sides of the river, which could favourably
 
affect the speed, and price, at which work is carried out, and facilitate
 
the mobilization of external finance.
 

E.VI.A 	 COMPARISON BETWEEN DISTRIBUTION.; OF FARMING POPULATIONS AND OF 
POTENTIAL IRRIGABLI LAND; PROBLEMS OF LONG-TERM RE-ADJUSTMENT 

The outline Master Plan briefly described above shows that the
 
geographical distribution of irrigable land, and of population in the Valley,
 
will enable the whole of the agricultural population to have a first access
 

o 	to irrigated farming, satisfying its basic needs by the period 1990 - 2000, 
without resort to major population shifts. 
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We thought it would be a useful exercise to study the possibilities
of long-term improvement o 
farming 	incomes by increasing the amount of land
allocated 
to each 	farmer, and of maintaining agricultural employment despite
the increase in popuilation, by comparing the potential of irrigablc land with
the agricultilzln p 	,iciol oll.
 

i11... 
 . on b asis of' t:1a:_t , result.. obLainudby djviding tirr i .i 0,.reu o every secrtor in the Valley (18 on he, left
bank, 19 on the right) by the 197-'agricaltural population (ORSTOM figures).
According to the LypuLhe 
 adopted 	in drafting the ouline master plan, the
figures 	in ,ueiN 
 ri're'ent what will in 1990 be the net potentially ir
r.igable 
area pur w1. cu]tura worker.
 

The area i-I head varies byt',n 0.0 i
ha/worker and 3.65 ha/
worker, 	the average 
O'r Ce 	Valley beiing 
KoL !. 'a/work, . 

The most poorly-endowed sectors are: 

Right bank: - Lake 	 H'Kia (0. ca/wrke, for a NIlA of 8 000 ha.- ]he region betwen Bogh( ,'nd Labab (0,40 to 0.45 ha/
 
worker. 

- The Gorgol valley (O.4 1,ha/w.rker) 
- The rMaghmama sector (0. / 

Left bank: 
 - The Da ana seettor (0.05 ha/worker, and ever less 
if th NI'P:3 or Lasi in:; uaed K, produce sugar
 
cane. 

- The Salde-or, Fond sector (0.7 to 0.90 ha/worker).
 

Sectors such as 
these will be fairly 	quickly saturated, whereas
others, 	often fairly close, will 
take much Iong.'r. 

These figures show that ieyorl the year 20N tIe prospect ofimproving farm inoomes 	-. maintaining agrinu~traK employment by expandingthe development of PrigabJy land will 
 un irue 	to xist, but certain sectorswill be 	saturate! ann 
it 'iil 	 be ru...asar-y to adopt a policy of' relievingpressure on 
th.m by 	migration to rei 
h, 1in'n areas where the ratio irrigable
larv/agriciltral t Populatin is mor. avu table. 

,.- irri"gable .land/ppuha ti.w ratios do 
in rhc how
N1SO posbh 	 0to , .- te irr'igated 	 t it isplot-: to, agricui ral inhail.tants
regions : tAOi away 	

of 
Crom the rinr bed or 	 MY rier (str'.t twotwe i
three of our toul ti , L ings) and by tih is m.:,u to gi.,,, them directaccess 	 to irigate ' M ., thus preventing their L e art.o frcm be:oming
mere labour rcsnr,,s for the Farmers of the Valle/. 

However, in view of ,.i.ting lad riqht., we do not think it willbe fuia:;bL t, vabli.n these populutiom,: on ifrigted land until those whoare now practising Plood-recPession 'arming have already been given a plot
sufficient to meet 	their basic needs.
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The foregoing considerations demonstrate by way of supplementary
argument the advantage, and even the nece.ssity, of a s;trategy aiming
provide as quickly as possible initial access 

to 
to irrigated cultivation


for the whole o the agricultural population 
 at present dependent on flood
recession cropping. 

Sh, q t on of the rhythm and speed of deve.opment, of yields
and geogruphicu, ,iajtv Lrution of irrigation schemes, should nut be seensimply from the an:gle of economic returns and of justi 'ying investment in 
an infrastructure prcgramme for regularising th, river-flow; more important
still is the fact that it conditions the social restructuring necessary to ensure sWA -d incomes for the population of the Valley and adjoining 
areas. 
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CHAPTER E.VII

L;!A -DEVELPMNT'(V TDI~-PTHE:NG 
 F RGATED FARMING 

E.VII. 
 INTRODUCTION
 

In earlier chapters we have examined the measures needed to
increase te,pace of development, improve yields, and provide for the
whole of the 'agricultural population a first plot of irrigated land
sufficient to meet basic needs, and enabling artificial floodn$ to
be terminated.
 

We have now to consider the conditions which the planning
system has to meet in order to realise them in 
a consistent and efficient
manner, and to fix realistic quantitative objectives to be attatned, in
terms of pace of construction and of total irrigated acreage.
 
E.VII.2 
 THE PLANNING HORIZON
 

In endeavouring to set
horizon, two considerations 
a date for a medium-term planning
come to mind, the first the date when the
dams will be completedand water will be available all the year round,
the second the datewhen the whole o
' flood-recession the population now engager infarming will have an initial allocation of irrigated land.This would also correspond with the time when artificial flooding could beended. 

There 
are however serious objections to determining the planning
horizon by the dateof completion of the dams.
 
In the first place, this date being around 1985Every agricultural development is too near.
presupposes a social restructuring without
which it would not be self-sustaining. 
An agricultural plan limited to
a 5-year period would in our view be'illusory, since it 
 cannot pursue these
social restructuring objectives*
 

Secondly, it must be borne in mind that the availability of
water through a regularised river flow conditions all development in the
Valley, but it is only from the time when water is available that it will
be possible to begin to develop methods of exploiting these resources
effectively. 
 We think four or 
five years after the dams are completed
will be needed to enable the regularised riverfor the annual one-crop system 
flow to bear fruit, i.e.to ,be replaced by double-cropping 
on the
whole of the areas prepared*for irrigation at the time when river flow
is regularised. 
 Finally, the date when the dams will be completed leads
s to put the planning period at aboutat 1990. 0 years ad the planning horizon
 

The important point is to know whether this horizon -,which
meets the 
concern for an 
econom'l

flow - return from regularisation of the riverwill also correspond to the social objective of a first stage in
stabilising and guaranteeing.. farm'incomes. .. . . . .. in the Valley.
 

a l 
 y . . . 
0 



.E.VII. 2 

One of the essential aims of medium-term planning, as we see it
 
would be to make these two horizons coincide; this means developing in
 
10 years about 70 000 ha, geographically distributed along and ac ross
 
th,e whole of hIe'Val!A-y (I).-,'~
 

Allowing an interval of three or four years this would also
 
correspond to the development hypotheses adopted by the Global Evaluation 
Report for calculating the economic return on investment 'inregional
 
infrastructure works.
 

E.VII.3 THE STRATEGY OF IRRIGATION AND ITS PHASING
 

The results of the 'socio-economic study tend to suggest that 
take-off into larger-scale development is essentially a matter of rapid 
transition from a government sustained process, inevitable during the
 
initial period introducing irrigated farming, to a self-sustaining pro
cess 
in which production control and management will be essentially matters
 
for the peasants themselves and their organisations, v'i th GoverMent's 
role becoming mainly one of co-ordination and guidance, id of logistic

and technical support to the efforts of the people themselves. Only in 
matters of infrastructure will developmfcint remain under the chief res
ponsibility of the State,
 

This transition amounts to a veritable restructuring of the
 
development process, now feasible because all the evidence collected 
indicates that the population has risen to the Government's challenge 
in introducing irrigated farming and is capable of mastering its techniques 
sufficiently to achieve generally satisfactory yields, and of organising

itself at village level to take proper care of the collective functions
 
and discipline required to manage a village scheme or a village sector
 
on a larger scheme. These two capacities are indispensable for the
 
establishment of an overall development'structure resting on popular
 
institutions mobilised and coordinated by governmental action.
 

But we have seen that this restructuring requires: 

- A rethinking of irrigation schemnicconcepts. 

- A redistribution of functions botwe,.i the development
corporation and the people's orgarisations (this implies 
a re-organisation of the development corporations) 

- Continuous exp(.rimentation and improvement of farming 
methods so asto adapt them not only to agronomic but 
also to social requirement,:,. 

- A training and extension programme well suited to the 
development strategy and in particular to the distribution 
of functionsd and the' conception of irrigation schemes. 

- A reinforcement of research-training-development links. 

- The establishment of asystem to evaluate performance and 
the social impact of' development. 

Thcst 70 000 ha are additional, to thu :'3 C0 hL already developed 
at end-July 1979. 
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Granted that restructuring is necessary to promote development
on a large scale with adequate guarantees of an economic return, i.e.
of high yields, irrigation development strategy must comprise two phases.
 

- A first, transitional phase which will serve to effect allthe institutional changes, and assemble all the factors,needed before take-off into large-scale development can
 
begin.
 

- A second phase, of large-scale development, in which these
institutions and factors will be utilised to attain the
planned rate of development, and to exploit as 
soon as they
become available the water resources brought into service
by the completion of the dans. 
 By this means the objective
of initial access by the whole uf the population to irrigated farming (100 000 ha prepared vor-irrigation) should
be attained as well 
as 
that of general extension of dryseason cropping  both cold and hot dry-season - when
water will become available year-round, thus reaching an
intensification coefficient close to 2, with homogeneous,

regular and high yields.
 

E.VII. 4 PLANNING THE PREPARATORY PHASE FOR THE IAUNCHING OF LARGE-
SCALE DEVELOPMENT 

4.1. Priorities 

During this period priority must be given to the pre-investment
programme which will have to prepare the human resources, institutions,
methods and studies necessary to sustain the annual rate of development
adopted as the objective to be attained at 
the beginning of the phase of
large-scale development.
 

In this preparatory period the programme for extending
irrigated areas will have to take second place to pre-investment objectives. 
 This means, in other words, that the annual rate of irrigation
development must only increaje to the extent that it does not occur at
the expense of the allocation of human resources and institutional
capacity required to 
carry out the pre-investment programme.
 

Also to be taken into account is the need to consolidate
irrigated areas 
already under cultivation, more especially since the
reforms involved by consolidation should give us 
useful indications on
the kind of institutions which large-scale development will need. 
On
this account, it 
seems 
that any increase in the rate of development in
Mauritania should proceed-cautiously, and that in Senegal it might even
be advisable to slow down the execution of someprojects to enable more
attention to be given to consolidating the management of areas already

under cultivation.
 

/Z
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4.2. Objectives and Duration of Preparatory Phase
 

In'this---preparatory -period the essential,andals1sthe~ -mostdelicate, question for planning is to decide on the objectives and the
time needed to reach them. Clearly, one should aim to achieve the highest possible development capacity !.n 
 the shortest possible time. But

this objective should be tackled realistically, otherwise the planning

process would lose its efficacity, being no longer able to bring together
the required conditions for take-off in the ensuing period. 
A careful

appreciation of the constraints is 
all the more necessary since the effects
of under-capacity of the overall management system will make themselves

felt only after a certaiii',time-lag. 
 The need to be ambitious and yet

realist can be reconciled by carefully selecting the objectives and

simultaneously setting up a planning system allowing enough flexibility
through continuous feedback and adjustment based on 
efficient monitor
ing of development performance. The aspects concerning the planning
 
system will be dealt with later.
 

As to the objective of development capacity to be attained

in the ensuing phase of large-scale operations, we incline to think on
the basis of the results of the socio-economic study that a development

rate of the order of 10 000 ha annually, as recommended by'the global

evaluation report, is both desirable (not to say essential) and attainable. 
And we believe that four years will be needed to make its achieve
ment possible.
 

The global evaluation report has recommended this rhythm of
development on considerations of cost benefit analysis. 
We would like to
point out that this capacity is also necessary to achieve the social

objectives adopted by the OMVS since providing a first access to irrigated

farming to the wholepopulation in the shortest period'of time is 
a must
 
for further accelerated development without generating pronounced'social

disparities. 
 We should remember too that in the long run development of
the Basin is 
a race against the clock with population growth, especially

if the need to reduce emigration is taken into account. 
And the rapid

creation of an 
adequate base for agricultural production and incomes will

condition the later development of secondary and tertiary sectors which

along with agricultural expansion will/iensure full employment and the
 
take-off of regional development.
 

To judge the feasibility of the capacity, objective and theproposed four-year period to attain it, we must examine the pre-investment

programme and assess the extent to which the timetable for carrying out
 
each of its components is realistic.
 

E.VII.5 THE PRE-INVESTMENT PROGRAMME FOR THE PREPARATORY PHASE
 

By pre-investment programme we mean the whole of the interlocking actions aiming to bring together all the factors and information

needed to obtain an annual development capacity of 10 000 ha by the
 
beginning of 1985.
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On the basis of the analysis of the factors affecting the
rates of development and the yields which was made in the preceding
chapters, this programme should include thv- following main components:
 

5,1. Development of a new concept of irrigation schemes
 

5.1.1. The Dombo Thiago and Bogh6 projects.,,
 
As already mentioned, the Dombo Thiago project in Senegal and
Bogh6 project in Mauritania now being executed represent the beginning of a
second generation of large and medium-size schemes in which past experience
has been used to adapt strictly physical notions of development to the
constraints imposed by the social organisation of production specific to
the local milieu.
 

Similarly, the underlying concept behind these projects as
well as the methods of construction introduced take care of the peed to
combine contractors' operations with those to be carried out with village

labour.
 

5.1.2. Preparation of a uideto rivise ongoing studies

and to draw up new feasibility and construction studies
 

A pluridisciplinary working groupI(!OVSTMSAEDSONADEROMVS)
making use of the information provided by the Dombo Thiago and Boghe
projects, the socio-economic study and the master plans which are in the
process of finalization on both sides of the river, could be set up to
develop models serving as 
a guide to correct existing studies where
 necessary, and in initiating new ones.
 

This guide would specify:
 

- The sociological investigations and promotional actions
to be undertaken within the context cf the pre-feasibility
 
studies.
 

- The criteria and norms to be used to decide the extent andlocation of the areas to be allocated to villages (taking
into account their agricultural population and Lhe forms
of social organisation proposed by the village communities
 
with the help of the development corporation.
 

The layout of the irrigation network, taking into account
the results of the above investigatisriz as well as 
pedolo
gical and topographical data.
 

The delimitation and co-ordination of the works to be
carried out by contractors and those to be undertaken by
the local people (including standards of plot-levelling
by machine, and its subsequent finishing-off by hand).
 

The other activities connected with irrigated farming and
concerned with production and conservation (re-afforestation,

stock-raising, fish-farming).
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-
 Housing problems and the possible'need to relocate certain
 
hamlets and villages.
 

- For small perimeters, the different types of village
irrigation scheme which can be developed, it being understood that they should cover areas of 75/150 hectares
(depending on whether they are, 
or 
are not, embanked);

and definition of the guide lines which should determine 

) 

their conception and construction standards.
 

5.2. Constitution of a studies portfolio sufficient to

enable construction work to attain an 
annual rate of
10 000 hectares byJanuary 1983
 

5.2 .l.Studies portfolio for construction of large irrigation
 
schemes
 

at an 
In order to be able to bring irrigated land into cultivation
annual rate of 10 000 ha from 1985 it will be necessary to undertake construction at an 
annual rate of 10 000 ha of net 
irrigable land 
-


large or medium-size perimeter. 


from the beginning of 1983, since it takes two years to complete a

It should also be borne in mind that
 

each year a proportion of the 10 000 ha will be in the form of small
schemes 
(and the proportion should be relatively high in the opening
years so far as 
the availability of suitable sites permits) and that
these require only one year for development.
 

As was 
noted in Chapter E.III, to cut down construction
costs on large perimeters it is better to group contracts put out to tender
and spread their execution over several years. 
 This being so,'and if
out of 10 000 ha between 5 000 and 7 000 ha are to be developed eachj
year as large schemes, each grouped contract for which tenders 
are
invited should comprise about 20 000 ha. 
The construction studies
portfolio should therefore cover about 25 000 ha, and the feasibility
portfolio 30 000  40 000 hectares.
 

The present position relating to different categories (set
out in Annexe E,3. (1)
can be summed up as follows:
 

- 116 000 ha (SAED - 410 000 ha, SONADE:R - 71 000 ha) of"identification" projects, financed to the extent of 54%. 

55 175 ha (SAED 17 975, SONADER 37 200) uf feasibility
study projects (draft project summary) ancd construction
studies, likewise financed to the extent of 54%, 

- 1 295 ha of projects being carried out, financed to the 
extent of 94%.
 

(i)
 
Annexe E.3. is an 
extract from OMVS document ER/HC/18-79 "Note on
Rural Development in the Basin of the Senegal River", jointly

prepared by SAED, SONADER and OMVS.
 

if-) 
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The present situation shows that it is possible to complete
the construction studies and invite tenders for the preparation of 10 000 hain 1983, and-tobuild up a further-portfolio of oonstrtnu diescovering 25 000 ha in time for 1985. 
 We 	believe that the works to be
executed in 1983 and 1984 
can fit into the new irrigation scheme concepts,
but they will only partially conform to the geographical distribution
necessary to provide a first plot of farming to the whole population,
and this will involve some delay in achieving the first stage of securing
dependable farm incomes.
 

5.2.2. 	Reinforcement of capacity to undertake studies for

small irrigation schemes', and carry them out
 

As' regards the capacity to carry out studies, supervise the work
to be undertaken by the village communities, and equip pumping stations
on small schemes, we estimate that at present it is about 200 jja/year
in Mauritania, and 1 000 ha/year in Senegal. 
But this capacity has so
far been related to perimeters generally between 15 and 30 hectares.
In the future, we have accepted that the small schemes to be developed
by these methods will be between 75 and 150 hectares.
 

Again, it isenvisaged that irrigation schemes 3rouping two or
three villages and covering areas of the order of 150/300 hectares will
be 	studies and constructed with the same methods and organisation as 
those
employed for village schemes.
 

As the size of each perimeter will be larger than in the past,
each planning team would be able to draw up plans and supervise their
execution on greater overall acreage.
 

To obtain :3ome idea of the number of personnel required, we
could use the following working hypotheses:
 

an area 	of 2.500 ha on each side of the river represents
the annual preparation of 25 schemes averaging 100 ha'each,
and to carry them out each development corporation would
 
need;
 

- 3 planning teams (one team for 6 or 7 schemes), each
 
comprising:
 

.	 1 foreman for civil works
 
* 	1 topographer
 

1 assistant topographer
 
+ labourers.
 

3 teams 	of pump fitters comprising:
 

.1 fitter-mechanic
 
1 assistant mechanic
 
+ 	labourer,. 

These teams will be led by 3 qualified irrigation engineers.
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On this basis, we estimate that the necessary personnel can be
recruited and trained by the end of 1983, on the understanding that external.
technical-assistance-maybe sought to provide the 3 irrigation engineers.
 

5.2.3. 	Reinforcement of capacity to undertake sociological

studies and promotional action
 

An important innovation in the new concept of feasibility and
cperational studies is the integration of the sociological constraints
specific to each local milieu along with the technico-economic considerations when projects are being worked out. 
 It seems to us absolutely
indispensable that the development corporations should be equipped to
identify and take account of these constraints, rather than sub-contracting
these tasks to alien contractors, whose consultants cannot possibly have 
 i.the in-depth knowledge of the milieu and of previous social experiments
which a permanent evaluation unit of SAED or SONADER will accumulate, with
the back-stopping of an OMVS team. 
We estimate thA starting with the
existing evaluation teams in OMVS, SAED arid SONADER, it will be possible
within two years to train the four to six additional economists necessary
to carry out sociological studies and follow-up covering 5 000 ha of large
schemes and 5000 ha of small schemes 
(where the need for such work is
much smaller, and more marginal, than on the big perimeters).
 

5.3. 
 Shaping 	the institutional organisation of development
 

The hypotheses worked out on the basis of the socio-economic
study's'findings can be tested and assessed for ievision by feedback from

the following operations:
 

- The system of continuous evaluation of performance and of
thi) social impact of development, as a follow-op to thework of the present socio-economic study, should become
operational in the second half of 1980. It will provide

data for ongoing adaptation and improvement of existing

institutions and methods, from June 1981.
 

- The starting of cultivation on the Dombo-Thiago scheme in.

1980 and at Boghe in 1981. 
 How this is organised will 
serve
 as a pilot-experience for shaping the institutions and

methods to be brought into use when large-scale development

reaches its "launching-period"at the beginning of 1985.
 

- The re-organisation and decentrali;ation of functions on

the SAED's existing large schemes, which has already

started in the Delta and should be completed in 1982.

This should supply valuable information on the organisation

of co-operatives of interco-operative groupings, and of mana
gerial 
 functions within the development corporations.
 

Improvement of management and farming methods on existing
small village schiies will go on continuously with theapplication o the training and supervisory/extension
methods 	planned for the launching of large-scale development..

(See Annexe E.1.). 
 Since these schemes are to be enlarged

from their "present sizes (15-30 ha) into schemes covering75-150 ha, improvement will be effected via the starting of 
cultivation of the additional acreages. 
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We are of the opinion that by this means the institutions andmethods developed as a result of systematic evaluation of experience overthe past 10 years will have been tested sufficiently to enable large-scaledevelopment-,to be pUtursud in and 'fi6i teyaJ9 

5.4. 	 Reinforcement of the institutional framework of the
 
development corporations (SAED and SONADER)
 

Three separate programmes of institutional development call for
 
consideration:
 

The rei1iforcement of central and regional management

functions (those concerned with the study and cnstruction
 
of perimeters have already been reviewed);
 

Reinforcement of the regional logistic support system and
 
supply functions;
 

The development of the training and extension support

functions in the initial phase of cultivation, necessary

to enable each scheme to function autonomously (with the
 
help of the logistic support system);
 

Development of the planning system will be separately considered
 
later, 	as it involves a regional level (OMVS) and national levels.
 

5.h.1. 	Reinforcement of central and regional management functions
 

It may 	be noted that these functions will be much less,,burdensome 
in the 	context of a decentralised management system relying 
 on maximum
operational autonomy of each irrigation scheme. 
 But the investigation already conducted into the organisation of SAED CLnd SONADER could well be
reviewed now in the light of the new concepts of irrigation schemes, and
of the adoption of an overall management syste' capable of rapid expansion,

such as we have recommended.
 

In SAED, the reform of present structures with its consequent
 

redeployment of personnel raises delicate transitional problems. 
And in
these circumstances we wonder if it would not be best to concentrate on
these structural reforms at regional and central levels for the next four
 years, and to spread the reorganisation of the administration and culti
vation of existing schemes, if necessary, over a longer period.
 

This would have the advantage of establishing a support base
adequate to take care 
of the new projects coming into operation, and a
coherent system into which existing schemes could be progressively fitted.
 

For SONADER, institutional development can in our view continue at the same rate 
(in terms of expansion of personnel), the accent
being put on regional functions and improved integration of its development and managerial activities on large and small perimeters.
 

: 	 \OY
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5.4.2. 	Reinforcement of regional logistic support system and
 
supply functions-

This is a matter of setting up three or four regional centres
 
for major repair and maintenance functions (see Chap. E.II.) 
and a similar
 
number of supply stores for production inputs.
 

Spare parts for pumps and agricultural machinerycan be sold to

irrigation scheme workshops, or to the established mechanics, either by the
 
workshop or the supply store.
 

The supply and control of store and workshop stocks will be the
 
responsibility of central services.
 

This programme can, in our view, be realised in four years

(three for planning, equipment, supply, construction of buildings, recruit
ment, etc. of personnel, and one for initial organisation and operational
 
running-in).
 

5.4.3. 	The training and extension support programme for the
 
initial cultivation period
 

This programme, which aims, 
to bring each scheme after three
 
years of cultivation to a degree of autonomy reducing the need for sub
sequent 	support to a minimum whilst ensuring adequate yields, is to our
 
mind the crucial factor in the attainment of a high rate of development,

and for this reason we hae provided in Annexe E.l. a draft proje.ct and
 
cost-estimate for such a.programme.
 

The cost- less than $1000 per hectare -should be treated as
 
an initial investment to be added to net ,construction costs, An increased
 
output of 250/kg/ha per crop would suffi'e 
to amortise it over ten years.
 

The planning could be as follows:
 

Project 	for training pilot-peasants
 

- establishment and equipping perimeters reserves for training: 
 1980/end-1982
 
- recruitment of trainers and refresher courses: 1980/end-1982.
 
- training begins: January 1983.
 
- first batch of pilot-peasants complete their training: December 1983.
 
- first batch of basic extension staff complete their training (2 years):


December 198h.
 

Project 	for training irrigation wardens 
- same 	timetable as for pilot-peasants.
 

Project 	for training tractor drivers, pump operators and mechanics
 
(pump breakdown mechanics for small schemes, maintenance mechanics for CUMAs)
 

- establishment of training centres and recruitment of training personnel: 
1980 to December L983. 

- opening 	of training centres: January 1984.
 

Other training activities - in the shape of scholarships and training 
courses would be spread over the years 1983 and 1984. 

http:proje.ct


E.VII. 1)
 

The summary below sets out the total of qualified personnel

needed to attain a development capacity of 10 000 ha; it is extracted
 
ICrom Annexe E.I.
 

Summary of qualified personnel needed for a development capacity of
 
10 000 ha/year:
 

Expatriate experts
 

For training
 

-
 8 extension agronomists to train pilot-peasants 
- 1 mechanic to train pump operators 
- 1 irrigator to train irrigation wardens 
- 1 manager to train co-operative officials 
- 1 agricultural machine engineer to supervise the training of 

tractor drivers. 

Technical support for initiation into irrigated farming
 

- 10 agronomists for extension work 
- 5 irrigation engineers 
- 5 agricultural machinery engineers 
- 5 co-operatives management experts 

Total expatriates: 37
 

Local experts
 

For training
 

- hO trainers for pilot-peasants (recruited from present monitors
 
+ 6-months' training at ADRAO, or on-the-job course).
 

- 6 mechanic itnstructors for pump-operator Lraining centre (State
 
vocational school diploma + 6 months' scholarship course). 

- 4 pumping-station mechanics (vocational school diploma + 6 months 
courses on a pumping station). 

- 4 training cadres for irrigation wardens (technical field officers 
(I.T.A.) or foremen + 6 months training abroad). 

- h mechanics for small-scheme pump-repair workshops (vocational 
school diploma, training at pump operator training centre). 

- 2 experts in co-operative training (ENEA diploma in Senegal or 
CFVA in Mauritania + 6 months training abru d). 

- 8 instructors for tractor driver training centre (vocational 
school diploma + 6 rnonwiti training abroad). 

Technical support for initiation into irrigatA;Lrmin 

- 20 agronomists for extension work (agronomist unginicrt; + 12 months' 
training at ADRAO or IRRI). 

- 10 irrigation enginters (irrigation or public works engineers; 
+ 12 months' training abroad).

- 10 agricultural machinery experts (mechanical engineers + 12 months' 

training abroad).
 

Total of local cadre needs
 

-
-

-

Senior cadres: 
Senior/middle grade cadres: 
Basic grades (monitors)4o 

30 
26 

- Vocational cadres (uiechari, cu.) 27 
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Annual ulalified-personnel needs for ongong" technical support after 

first three years of cultivation on each perimeter 

After these first three years (i.e. from 1988) only local
 

qualified personnel will be needed:
 

- 5 agronomists for extension work (selected from those with 3 years'
 

experience in technical support of initial cultivation),
 

- 10 technical field officers (medium-grade cadres), 

- 8 mechanics (for pumping stations and small-scheme pump-repair workshops).
 

OBSERVATION
 

Personnel engaged in tho administration and maintena:ice of 

primary and secondary irrigation networks on large perimeters are not 
included in the foregoing list.
 

We believe that this number of personnel can be both recruited 
and managed.
 

In particular, in the category of personnel classed as "local" 

it may be pointed out that the average annual cost allowed for each expert 

($20,000) will enable a proportion of non-nationals from other OMVS or
 

African countries to be recruited, and that one-year further training
 

scholarships are, to be provided for all local personnel.
 

5.5. Reinforcement of planning system
 

At the present time the Master Plans for the ,right and left 

banks are being drafted. The work has been put out by SAED and SONADER 

to sub-contracting firms who are making substantial use of the socio

economic study and the draft Master Plan prepared by OMVS vhich serves
 

as a guide to the geographical distribution of irrigation schemes.
 

These studies are to be completed by the end of 1980 and will,
 

serve as a guide for the establishment of' perimeters up to 1990/95.
 

In our view, they will constitute the basic documentation for future
 
planning.
 

They will need to be revised and completed; first of all to 
ensure that development on the two sides of the river is harmonised 
(the technical and socio-economic reasons for this have been explained
 
in Ch.E.VI. ); secondly to ensure their correspondence with the pre
investment programme to be preparrd on the lines we have broadly sketched 
out.
 

But although the production of a well-articulated and complete
 

plan is important, the really essential component of' the pre-investment 

programme appear to be the setting up of a planning machinery capable of 

controlling the preparation and the launching of large-scale development, 
along with training and supervisory/technical support for the initial phase
 

of cultivation on irrigated land. 
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Mastery of the problems involved in development take-off, andcontinuous adaptation and improvement of its instituti.ins and methods,

require a planning system 
 not 	merely dnigned as a static structure forpreparing ilana conmrn Pastom covtri!ng tel whole Basin, iot Uevised as asystem of continuous management and adjustment of the Plan and of guidance
in its execlution, i the light f conlstan. feed-back on performance, and
 
assessment of it.
 

Two 	 seemingly cuntradictu:ry constraints hace to be reckoned with in 
working out planning structureo: 

a) 	 the need for an efficient onerational system, hence for the 
simplest possible structure for the initial preparation
of the Plan and the follow-up and revision of its 	execution; 

b) 
the 	inevitable comolexity of the ,W'ision-taking bodies 
arising from inter-State co-op-ryti n in the uevelopment
of the Basin., and the necessary existei e of the following 
main organs: 

- The National Cciroii .es for Development of the Basin,
which Luve to ,ons. consistency between tihe River 
Basin Development and each national development, and
within the Basin h Vw'ce agricultural uevelopment and 
that of other s"-crn. 

- The organs of ecisiorn in W&" (Cmie,. o:nce Hads 
of State, Council of Ministers and tihe committees 
emanating from whichit) have to decide on Basin 
development objectives co.mnonand policy. 

- The national development c erporations SOUADEE, SAED, 
OVSTM ra;pons inj,. for level.op ng irrignId farming 
in 'An Bas i. 

To reconcil e these two constraints it is ncessary to distinguishthe 	operational prors; ," p1aninni r wich Ai,l-. preparation of thedraft plan and prograr.eu and their execution wh ich TouL b thon responsibility of the national dnve l pmer,t c ,rporation, and -:.Lr co-ordinating
body the High Commission if (WS, com to decision- ir and 'control process which should be distributed V, wuen the liation. il r rin S'omttees
(for national planning) and the appropriate orgin of 0):IV (for regional 
policy).
 

In this perspect:ve, the planning procedure wou]d bo as fol.lows: 

The 	 preliminary Jra'tJng of the Nlational Mus ter Plans would beconcerted by Nationalthe Development Corporatiorna, with OMVSthe acting 
as the harmonising link. 

http:prograr.eu
http:level.op


The proposed master plans for the agricultural sector will have to
 

include the development programme proposals of other sectors of activity,
 

within the Basin and even at national level which are necessary to support the
 

River-Basin development- They -must-thert.rfore :take account both of--the
 
guidelines set for the national plans, and of the common objectives and
 

strategy of Basin Development. This should not cause any major problem o'
 

arbitration since national and regional development strategies are complementary.
 

These draft Master Plans (which are already harmonised by consulta

tion between the three development corporations) will be examined and finalised
 

by the National Planning Committees.
 

They will similarly be scrutinised by the OMVS Council of Ministers
 

in which the National Committees are represented and proposals of modification
 
by each National Committee can be harmonised and adopted.
 

At the same time and on the basis of the national plans the OMVS will
 

have prepared % draft overall Master Plan; this will include regional and
 

national projects; and will be amended as decided by the Council of Ministers.
 

The management of these Regional and National Plans should be
 
'delegated to the National Development Corporations (for executiQn of the
 

national plans) and to the OMVS (for regional projects and the co-ordination
 
a conof national programmes). Necessary adjustments will be effected as 


tinuing process by arrangement between these bodies, which will report
 

peri6dically to the appropriat , authorities in OMVS and to the National
 
Committees. Major modifications involving revision of quantitative objectives
 

will be submitted to the Council of Ministers for decision.
 

This concerted planning process has in fact already started; when the
 

National Master Plans were being prepared OMVS played an advisory role, and
 
the State corporations in their turn were associated with the work of the socio

economic study.
 

The establishment of a system of continuous feedback/assessment of
 

development performance to follow on from the economic study will be the
 
institutional foundation on which the planning system can be built and
 

developed.
 

5.5. 	 CONCLUSION: ASSESSMENT OF DEGREE TO WHICH THE PRE-INVESTMENT
 
PROGRAMME IS REALISTIC
 

We have set out above a pre-invcstment programme model which, to be 
applied, would involve re-appraisal of thu national pre-investment projects
 

already being undertaken or at various stages of' preparation.
 

Our object was to provide a basis, in the rirst place, for discussing
 
the utility of a systematic pre-investment programme to prepare the way for
 

large-scale development, and secondly to consider whether the aim of reaching
 

in four years a development capacity of IU,O00 ha/year iS a realistic one.
 

As between a strategy of gradually increasing development capacity,
 
say at a rate of 20% to 30% a year, which would take some years, and a
 

strategy of systematic preparation which would enable the necessary structural
 
changes to be made in all the areas already cultivated, and development
 

methods to be perfected by a sequence of pilot operations befor'e major
 

development is begun, it is the second of these which we maintain will
 
best guarantee success~and provide the key to mastery of the whole development,
 

process, and this for.,the following reasons.
 

I 



First of all, it will be easier to organise the development corporations'
 
structures and prepare a programme which will not begin until the institutions
 
and methods to be used to carry it through are carefully prepared for the task
 
and the means of executing it have all been mobilised, rather than widen the
 
sphere of action simultaneously with this restructuring, and with working out
 
new concepts of irrigation schemes, social organisation and farming methods; the
 

*more- so~as theremust be aminimurof cohernce betweeii these sveralctions.
 

Then, as.to the new institutions to be established - in particular, 
the training centres - we think it is easier to organise a centre designed to 
operate at a certain capacity, and operate it at that capacity until it is 
running smoothly than to set one up in a hurry and have to increase its
 
capacity by 20% - 30% a year even before it is through its teething troubles.
 
Furthermore, this second type of approach presents an additional risk, that of
 
proliferation of institutions and of "balkanisation" of concepte, since each
 
development project will tend to create its own training facilities as it is
 
uncertain that the common training programme will be able to match the ever
increasing demand.
 

Finally, it seems to be a risky business to launch into development
 
on a major scale without first establishing a planning system capable of
 
monitoring performance and guiding the execution o'f the programme. And
 
here we wish to recall that there is a time-lag before the effects of under
capacity at the overall management level make themselves felt.
 

As to the realism of the objective of reaching an overall development
 
capacity of 10.000 ha/year on both sides of the river within four years - the
 
timetable proposed for the pre-investment programme seems to be reasonably
 
cautious, i.e. the length of time allowed for each operation is realistic;
 
moreover it will be possible after the first two years to stretch the total
 
programme to five years instead of four without seriously disturbing the
 
consistency between the different programmes' components.
 

Insofar as concerns human resources, the listing of required
 
qualified personnel and specialists which we have made, indicates that they
 
can to a large extent be met from local resources, and the balance obtained
 
without undue cost through external technical assistance, and that this
 
number of additional stff can be absorbed over the four years of the pro
gramme, and can bv maniged, especially if caution is 'exercised in extending
 
the acreage develbped for cultivation during the preparatory period.
 

A further important question is whethe",',he institutions and
 
methods which have been worked out will be suffi, tL'+Ay
perfected to enable 
large-scale development to begin. . I 

Experience of irrigated farming has now been accumulated over 10
 
years, and covers an area of 17.000 ha (1) involving some 30.000 farmers. If
 
we consider that a farm on average represents 9 persons (cf. ch.C.II, the
 
total population cultivating irrigated land amounts to 270.000, or more than
 
70% of the total population engaged in flood-recession farming,,estimated by
 
Lericollais at 36h.000 - delta included - or nearly 2/3.of farms) with very
 
varied forms of organisation, cultivation and supervisory assistance, this
 
experience may be thought to furnish a firm basis on which to test and refine
 
working hypotheses.
 

Excluding the sugar project (6.hc) ha) which is informative only for
 
the development of agro-industries.
 

?< 
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The socio-economic study has made Po:;sible systematic measurement of
yields (which in general are satisfactory and for the upper third exceptional)

and identification of the principal factors affecLing them. 
 It has also enabled
 
us 
to judge the efficacity of differet institutions and their adaptation to the
socio-human context of the Valley. 
Th. 	indications so obtained will be further
 ....	tested during the next .wyears on.theLDombo-Thiago,and.Boghe.proj ects ;and-..

at the end of this long process the concepts of large-scale development should
 
certainly be ripe for application.
 

A last important aspect to be considered is the constraints exercised
by finance. 
 It is not for us to assess the prospects of obtaininE the finance
 
necessary for a high rate of development. B it noted however that so far

finance has not been an obstacle to increasing the rate of development. On

the other hand, if such increase involves an additional financial effort it may

also, properly conducted, result in a reduction of conistruction costs. This
introduces the question of the effect of different rgodes of funding on develor,
ment rates. 
 The prime condition for achieving a high and regular rate of

development is to obtain the commitment of funds sufficiently ahead of the
need to disburse them, in effect to build up in the next few years a pipe
line 	of funding commitments alongside the constitution of a pipeline of
 
cor'struction studies.,,
 

A second important condition is to arrange the financing of the
pre-investment programme separately from that for developing irrigated areas.

As we'have several times pointed out, the tendency for projects to be self
sufficient, each with its own training and research component, is incompatible

with the requirements of take-off into major dEvelopment, and would lead to abalkani'sation of structures which would make the control of the development 
process impossible.
 

Thirdly, and once again to repeat what has already been said elsewhere, funding sources should either commit themselves to financing a large

package, or accept arrangements for joint financing to enable fewer, larger

projects to be undertaken.
 

These three conditions are indispensable pre-conditions to embarking 
on large-scale development.
 

E.i. 6 THE PLANNING OF I[E P][ASE OF LAW.'IE:-SCALIE D&:VE II.PW;4ET 

The 	main planning problem in thi:. (.iiiiig phase will be to supervisethe 	use of resources and the application of factors built up by the pre
investment programme in order to obtain high regular yields, and especially 
an intensification coefficient approaching 2 when the river-flow is regularised
(which will be in f985 for the area affected by tho Diamia Dam and 1986/87 forthe rest of the Valley when tLe Maantali Dam comes into service) with the 
development rate of 10.000 ha.
 

This planning will rely e:isentia]iy on the systum of monitoring
and evaluation of development performance, jich should tivi' timely warning
of any need to modify the programmes and ihethodo of preliminary training and

supervisory/extension suport for ini.tiall cultivat Lon, or to correct the overall 
management system, or the system of logistic support.
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If the pre-investment programme has been correctly carried out in
the preceding phase itwshould be possible to make such changes without having
to slow down the development rate. Nevertheless, it will be well to considerhow flexible the programme is, 
in case such a slow-down should become necessary.
 

Of the-tw6&Co&ponenits in the irrigation development programme, it is
that of the small schemes which offers a good deal of flexibility. Thus the
overall programme might be reduced by 2.000 to 3.000 ha without delay. 
The
temporary increase in supervisory/extension support costs during the initial'phase of cultivation, and subsequently in normal farming conditions, would\be 
entirely acceptable.
 

This shows that a temporary slowdown of' development rates is possible,
and would not raise any major problems.
 

In our view, the attainment of a high intensification coefficient

depends chiefly on the following factors:
 

- The training of pilot-peasants, an.1 tho influence they can oriugto bear on reducing work-times. If working timer do not allow an intensificationrate close to 2, it may be necessary to coni.ider two possible solutions 
- in theshort term, a reduction of the acreage allotted to each farmer, in the medium 
term, mechanisation.
 

- The training of tractor drivers, CUMA mechanics, and technical
assistance support for the management and operation of the CUMA during its
initial period of operation. 
A revision of methods of training and extension

should enable machine-utilisation to be progressively improved.
 

- The motivation of the farmers. The main lever in this respect
would be to raise the price of irrigated products. But our observation

leads us 
to believe that motivation 'n favour of irrigated farming will
remain strong even,,if during the next few years both rains and flood-levels
 
should be favourable.
 

- Forecast of areas developed for irrintion up to 1990 
Areas developed at end-1979 
 20.000 ha
Development forecast for preparatory period (1980-8l) o2.000Forecast for period 198 5-8,7 

ha 
30.000 haForecast for period 1988 10.500 haForecast for period 1989 11.000 haForecast for period 1.990 11.500 ha 

Total area developed at end-i 9)0 )).bo0 iha 

++ 
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CHAPTER E.VIII 

THE AGRICULTURAL DEVELOPMENT OF THE UPPER 	 BASIN 

INTRODUCTION
 

In earlier chapters we have examined the obstacles to the
development 	 of irrigated farming in order to 	identify the means of accelerating 	and improving its output.
 

That analysis holds good for irrigated farming throughout theBasin. We 	now !propose to examine its part it,overall agricultural development policy from the angle of' the development objectives jointly adopted

by the taember-States of OMVS.
 

We showed in Chap. E.VI (geographical distribution of irrigation
schemes) that given adequate rates of irrigation development and sufficiently
high yields, the potential of irrigble land in the Middle Valley and the
Delta can provide improved, stable incomes 
 for the whole of' the agriculturalpopulation of the Valley together with full employment in farming. 

For th,. Middle Valley, then, development stratuy ... reritiaily 	 isto substitute, as quickly as possible, intensive irrigated farming for thetraditional rainfed and fl9pd-reecs-,ion extensive farming hithertc pra ctised. 

In contrast, in th& Upper Basin irrigable areas, as yet insufficientlymaximum identified athd mp. ed, are unlikeLy to(see Chap. A 	 exceed 50.00 ha as umamh 	 A +. .) thus here dev :lopment cannot of' it;elf guarantee an income to the Upper Basin's agricultural population.
 

On the other 	hand, over most of the Upper Basin the rainfull isfavourable 	 and varies less from year to year than in the Middle Valley. 

There are in fact subs;tantiaL po::i+iities of improving ranifed
cultivation.
 

Agricultural development 
 in the s.pper Basin should therefore relyon combinin, rainfed and 	 irrigated ctnltivation, and this invites attentionto the dev9 	 lopment problems of' thes- two setors. 

2. 	 TIHE DEELOPMENT OF IRRIGATED FARMING
 

In this sector, whilst the rostr(ictvi., 
f ctors idutit] LFied eltewhereare also present here, the Upper Basin j: :;iL.ject to addjtiuiaL.l conl,0raints. 

In Chap. C.1. we !wtw that at presen t in the Uppcr B:±:jn 	 1'0 hahave b&en prepared for irri gation, but; lsj i t,uon ortjrzi.rig o:<ten."ion of' theirrigated acreage, areas that are cll 	 tivaLed each year have not. excecded
 
some 50 hn since 1575.
 

+++!+:+4+ . •" , 
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Insofar as 
cereals are concerned, the reason for this is the
disparity between the external and internal pric.(, systems, and for vegetablecrops the lack of trade outlets, the market in practice being restricted to
the limited demand of local urban centres (i.e. Kakyes and Diamou). 

The problem for irrigated farming in the Upper Basin is thatit must make substantial use of external inputs (equipment, fuel, fertiliser, pesticides) and that these have to be paid for by selling the product
at internal Mali prices.
 

The Malian price system has brought about structural distortionsin the country's economy and finances whicli will take a long time to correct.
The prospects of restructuring the price system depend on the possibilityof increasing agricultural productivity. 

Is the development of irrigated farmingand held back a of 
in the Upper Easin caughtin kind viciou, crc.Ih In our belief, no, but thehandicap of the price structure must. be intotaken account in devising asuitable irrigated production system for the Upper Basin. 

This means that it should1 includ,_! an export crop componentsufficient to pay for the important. input:- necessary for intensiy-e
irrigated farming.
 

Agronomic research should theref'ore be directeddelivering technological paekaf,(_ s 
towards

o'ombining subsi-terice cultivationwith export crops which are economically fe-usible ind~it~ofls prevailing in the specific conthe Upper> 'zin. 

More preciiely, giv,.,n the pluviometric r(gime UpperBasin, a double (or triple) crop sy:tem be out 
of the 

mu-t, worked to include: 

A rainy-season crop for sub.niotence, inwould be employed which irrigationonly to eke out temporary shortageseconomic realities requiring 
of rainfall (thethat the consumption of andfuel maintenancebe paid for by increased output at internal prices).benefit from the residual effect of the artl 
This crop will 

iciai kfrtiliser appliedthe dry se'ason, and from inthe use of biologial fertilisation. 

and 
- One (or two) irrigated dry-sea2so1 crops produced forsufficiently exportprofitable to pay for the amort.isation of' equipment andthe imported inputs.
 

Agronomic research is already at, woi1k theseis concentrating on selection of suitable varities 
in directions, and
 

and the appropriate

techniques. 

As to dry-season 'arming, time experinent.±l prograrmmethe following crops includeswith export possibi]jtics:;;
table for gr,-,n)Inuts (especiallyrut, direct consunption) !soya,, i'rH g..ui cot.to,,a:;avasupplementary irrigation (the with

Europp(,tn makut. impor',; verL year fivemillion tonnes of dried cas:_.:ava roo s). 
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Annexe E.4. 
gives an idea of iresent areas of research. 
The

programme could well be made more systematic by a continuous economic
assessment of the results obtained, which could orient research towards
the development of comprehensive economically viable crop Systems.
 

But the development of expor ,s crops will only be possible
 
if they can be evacuated; this is a point to which we shall return.
 

And it is very desirable that irrigated farming methods in the
 
Upper Basin should be adequately tested on the ground before full control
of the river-flow is established in the years 1987-90 and large-scale
development can be launched.
 

For this purpose existing irrigatedpre-extension ground to try out the findings of' agronomic 
areas should be used as a

researchdetermine macro-farming systems that are both economically feasible and
 
and 

socially suitable.
 

3. 
THE DEVELOPMNT OF RAINFED AGRICULTURE IN THE UPPER BASIN
 

3.1. 
 Thepossibilities
 

Although insufficiently explored and identifieJ, these are, in
 
the upper Basin, substantial and less subject to fluctuations than in the
Middle Valluy, since the rainfall is more regular. 

From the angle of agricultur
e the topography, soils and


especially rainfall divide the Upper Valley into three clearly-marked

regions: 

3.1.1. Thesouthern southernregion comprisingpart of Bafoul ab6 Krnirba districtdistrict ("excluding Kita and thelimit of the districtBasin and oriented on the auterrather towards the region of' Bamako). 
In this region rainfa.l in.-re(as,.:;
to the South where it from the North (700 m/m)exceeds l.OOOm/in nn he Guiincan bordc. 
However, if'theoffiset by rainfall favours raif'cvas thet(.-il i limited amount, ' ,nlt•ivntinnj~ .....
] _ k , f thi isi.. nd ,vast ..e- lla 1,r, thth elat.itic plateaux dd u, to e4].tene,. oi,.xjo te nc,:- o f,from which Ltheimpoverished by topsoil has, 1:een leachedsurface runoff and out and

millet, sheet erosion.funo and grcundn The main crops are5 ututs being on the increase thanks tothe work of' the 0.A.C.V. (Operation for~jvoinuti1 rand P'oodl (rops).
In the extreme south 1-hure
fruit plantations ar, orane, banana, mngo and otherwhere the produi,(tionexploited pot(titial :; Parby reason from being fullyof poor Comunicatins whicIhamper evacuation and
marketing in other regions.
 

land i 
 Finally, the valleys arid

to be found are urder- or unexpJojt,.,d bucau:.; aer,. th,: most

.iow.ly.njr ILIa.; lho preva.elcme of
oncoerchiasis fertileprevents human settLemt-rit. 
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This applies particularly to the low lands of the Fal.me in the 

West, to those of Bafing in the Centre, and tQ th lower glacis of the 
Mandingue Plateau in the East where rice is planted only occasionally, and 
by very extensive methods, by farmers who come down from the plateau to 
perform the minimum necessary operations without ! 'staying in the 'planted 
area. 

3.1.2. The Central Region covers the whole district of Di6ma, the 
northern part of Bafou].abe district, anI the southern parts uf Nioro and 
Yeliman6 districts. Rainfall in this region varies between 500 m/m in the 
North and more than 1.000 m/mn in the South. At Kayesj where the mean 
annual rainfall is 789 m/m, the annual variation is from 143"% to 63%. 

In terms of agricultural potential there are three distinct are:..z 
to be considered; 

- The River Sengal zone whtre the m'in possibilities are in 
the river plains, chiefly those of Mahina, Mu.leus.-Konta and 'a'a. This 
zone is under the responsibility of the )V;,'1T1 whi cli har dev,.!.oped sone 
irrigation sc mifol(, the main crop.; 1'rown b:i rig milt, :I:og, ani g'O(IL'i
nuts. Thanks to the railway, this :irea it; 10:;.; lnad ]ockeii Lhan :Lny other 
in the Upper Basin. 

To the North-h trt of rityez is the, 'etrku].... .,agui system 
for which OVSTIM is likewise respoinsible. her the main por, i hi Li ties are 
in the area of Lake Magui and the Doro Pool where both rainl u-'d 1"166u
receasion crops can be cultivated. The main products are rice (in the 

-rainy 5e: son), maize, (rains and dry season), gourds, ;woundots and mi6b( . 

- In the North-Last ot' the central region, in Ji.ma district, 
lies most of the area of Kaarta, where there are many pools anti Zeasonal 
-:treans in valleys running from IEorLh to South, wide, gently-sloping, and 
fertilt (Sandate - Makana - Di(:ma). The staple crop in millet but there 

mi' sorgho rice.-re a naize, and a Little: Thi zone 1, also hndi Capp-d 
for ,level.opm--rit by endemic di.ease- , chiel y oncoc r,.hias i (Marentoun.ni' 

Diat:yO) Guinea weorn (Stndi r - " a m a"ary). Tirsp-rt,, td i 
s'[if ~ti -n of' agricullure will depis'rd oni 1t. emnd.L a i cml :2sI ion .4 

The deve]oprn, nt of' Kart:Lta hIsa:: ,..s tn tl:'., '.. .r.K. (bvorat. 

1or thte itegrated P ,elopmernt. of' Kart,) whsi cii hat; 1,.,n ,-,tuip,-,l1,o carry 
out , ult l. . ''2, l l .i in I 1.2 pr,.,lrrri::,, '-t actiMvuti al ji ititi it.-,,,'u.?., ti r)I
agrici.lt 1

srVa, sts-ckraitilg, wat:r :ri L'ori'::h s' :',iii' ',-nalags.t nt , trainiug, 

f'wlctionai literacy, farm roads and tracks:, hydraulic engirouring, halth, 
cartography. ODIK has started off' by coll'cLing data and bas:ic studies on 
each of these sectors in order to plnn an integrated multisectoral progranrne. 
In tackling the obstacle.; which are holding up rural develcpmesnt in the 
Upper Basin, this comprehensive approach s.;L-ns to us t,, b,: v,ry much tlhe 

right one. 

Northern fJv. p:rts of' Niu'o3.-1.3. The Hegion ii ts , N1orthern 
and Y,:sirnu' i.s :;itod to ocI' ru , r and ylvicuturt',Li;tri(!t:; mailAy i 
bit on the confines of the I' ,rkoll,'. :Lt, .Iimars: i,i in , t.'t r ha1rta 

at iioro conditions ar,., f:,vosri , to ri,'iitui". 

3.2. Li.mitijng Cuc t.,n':; on 'i.,Jw ,b' vto.itloisrs:rt s '. I cslllt V! .l.,1,1 s; 

A-., s;m n. of Lse p .,ts i .I tor rain -',, (and t,; i' 2 .,os ru2oxtos it. 

fbod-recession) agriculture brings into r..iet' th, main 1.imittiv;2 r'ctot'5 
hindering development in the Upper Basin at. the pret'nnt time... 

http:agrici.lt
http:Marentoun.ni
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First of all, there is the enclavement which restricts all theareas more or less distant from the line of rail virtually to production

for subsistence needs.
 

...
The products which could be exchanged for-those of neighbouring
regionsn.dt.expot ----------crops which are the foundation for the developmentof a cash economy'have not been developed on a significant scale for want
of the means of evacuating them.
 

Secondly, the inadequacy of 
basic information, particularly about
land resources, prevents systematic integrated programmes from"being workedout, or applied according to a coherent scale of priorities.
 

ODIK's multisectoral approach beginning with the collection and
study of basic data in order to set up 
an integrated development programme
should be applied to all 
zones 
with a favourable potential, and in particular
to lowlying areas 
and those in the southern region suited to plantation
agriculture; likewise to the Ter~koll6 and Lake Magui in the central zone 
(1).
 

Detaile. knowledge of the potential and development prospects of
these regions will enable a timetable of priorities to be set up and a transport development plan to be drawn up which will be 
a necessary prelude to
development in each of the 
zones.
 

Finally, in the 
same way as for irrigated farmi-nC, agronomic
research must determine for each zone what i ; thebetween export optimum product-mixand subsistence cultivation, onabling the cozt, of importedinputs to be covered on an economic ba:;is. 

This will involve a closer in' :'itut i onal relationship betweenagronomic research and development operations. 

Lastly, the agricultural development of the Upper Basinturn on the success achieved by a programme 
will 

.; t up to control endemicdileases, particularly oncocerchiasis, a progranme which will take accountof changes in river-flow brought about by th Maamiitali )arn. 
b. THE IMPACT OFREGULARISED RIVER-FLOW ON AkH1 CULTURAL DEV'1,PINTUPPER BASIN AND THE IN THENEEDTO PREPARE AN INT'ERATED 'LANl FRITSDI'VELOP..NT, 

To complete the analysi- of' thedevelopment factors-. imiting, agriculturalin the Upper Basin the imp.ict on it. of tie Manantaliit comes into service must Dam wh,c-talso be examinel. Ovt:r anideffects aborve its directon the exploitation of irrigabl(- laiiof river-flow in thu Valiey, tit, regularisatioiwill have important seecin ,arj and inducced ef'N'ctsdevelopment for theof the Upper Ba:;in in general ',nd that of the aricultural 
sector in particular. 

ThIIose of the Senegal Valley plains which ar, irrigubl, have already
 
been dealt with 
 in para. 2 above. 
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By opening up navigaLiun Crom KLy(:u t,u the rioa the regularisatiun
 
will also widen the prospects of' agricultural development by making export
 
crops economically feasible and by promoting exchange of complementary
 
products with the Middle Valley. 
The latter is in fact very suited to irrigated
 
cultivation, -espL~cially of-rice,-and should-gradually make up-the-shortfall'in 
rice production in both Senegal and Mauritania; on the other hand it is already 
in deficit and will progressively become more so in millet and sorgho; in 
large part it will fall on the Upper Basin to meet the growing demand for 
these food staples in the Middle Valley. 

The waterway from Kayes to the sea is thus a necessary complement
 
to the roads planned to open up the Upper Valley. Conversely, the establishment
 
of a feeder road system in the Upper Basin centring on Kayes is needed for
 
the development of river traffic. These two complementary investments should
 
therefore be made simultaneously.
 

F'inally, agricultural development in the Upper Basin cannot be 
planned independently of development in the secondary and tertiary sectors, 
and this in turn will be affected by the opening of the waterway from Kayes 
to the sea and by the power which will become available when the Manantali Dam 
is completed. The interdependence of' different sectors in the development 
of the Upper Basin will be discussed in volume F of' this; report (interpretation 
of results of socio-economic study for other ,ectors; and intersectoral
 
problems).
 

We confine ourselves herc to noting that the Manantali Dam will
 
open up important possibilitiei for the uevelopment of the Upper Basin,
 
and more especially for its agricultural sector.
 

To realise these possibil.tiecs and exploit. the resources which 
will be available from 1985 and iiniegrated development plan for the Upper 
Basin is an urgent nfcessity. Crucial to it will be a plan for developing 
a feeder-road net*work to serve the navigable waterway. 

This transport plan will accentuate in turn the need to proceed 
more quickly with the task of making an inventory of the Upper Basin's 
agricultural possibilities and especially it,,, re...ources in land. 

The preparation a integro±ted plan is the mainof ifuLtcz::I:oraI 
plank in a pre-investment programme i'o' the Uppu:r 3a--in. 

In the field of agricultural levelopmenit pru.-investment activities 
should include:
 

- Intensified research to esttablish a system combining 
rainfed with irrigated orofpping on the one 
hand, and producton for local needs and for export 
on the other; 

- Intens ified reconnu±issance of,' land resources,; 

- Classification of tlhe areas affected by endemic 
-diseases, especially oncocerchiasis, and the 
preparation and execution of a programme to 
bring them under zontrol. 

+ 
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THE- EVOLUTION, OF .THE ENVIRONMENT--AND TIIE D0,VPMENT- IRRIGA .. . 

FARMING 

INTRODUCTION
 

The effects on the environment of regularising the river flow and
developing irrigated farming have been the subject of a separate study. 
We
shall confine ourselves here to examining a few important aspects of the
influences recipracally exercised each on the other by the evolulion of the
socio-economic environment of the Basin and the development of' irrigated

farming; and specifically to three azpects which seem to be particularly
 
important:
 

- The combined influence of drought and emigration on the
 
constraints affecting the development of irrigated farming,


- the balance betweit production and consumption of energy in the

Basin, taking into account the effects of development,


- the impact of th,- development ot' "LgriculUurire on the !Itockfarmling
sector and its effects on the environment. 

I. DROUGHT, MIGRATIONS AND MOBILISATION OF THE LABOUR FORCE TO PROMOTE 

AGRICULTURAL DEVELOPMENT 

I.1 Drought and migration
 

What have been the principal phenomena mi'irking tie socio-economicevollution of the Valley since independence? There seem to be three which in
combination have deeply affected the future of the Valley and its population;
they are: emigration and drought which have set up a veritable vicious circle
of economic regression, and the introduction of irrigated cultivation which in
the context of the programme to harness the river seems 
to be full of promise

for the economic rehabilitation of the sub-rgion. 

Emigration in the Valley takes two , b'olln; "!'hfairly lonqstanding; semi-permanent or permanent emigrat.ion w.wLr,], tirba i centrnsoutside the Valley and especiall.y towards the national capfi l.1s, and t,empro
rui-y o pligrtt.i on cnther t', .1io:u., :3ar tl iIru:, ,,1 I.,, ,'.hl 'ri ' ,.,p: w .;t~,,r illA'r'bi,. or ponn ihiy ii' opo (''. l4u' [:,) I < "','': igt.r'" i ~'ili.,,i). 1,,
MMI.y 1.3 Slow ; Lhu lr.1ilgruLry 'urt :rt:LI; IWVu :up.Lil'itni in


:it .in Ch . 8 hIuw 
number and duration and spread to almot, th.u whoJ.e population of the Valleyover the past twenty years. Taking into account the rate of' natural populationincrease which the demographers put at between 2.Ih% and 2.6% for the three

countries of the Basin, the overall balance between natural increase andemigration is still positive, arid represents 
a true population increase inthe order of 1% to 2% occording to area. But it i:,important to note that thisglobal increase is not "balanced', in that the migrant flow is made up chiefly
of young and adult men, so that the net result of these two tendencies 
population increase/ emigration - shows up in an increase in the proportion of
non-active to active members of' the Valley's population, and is reflected
in a relative drop in production, per capita of all residents.
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eh overal.l economi c e L'fuet oIf' iii fri'tioo iO , 1wlb I g.iutu . 

On the one hand, cash remittancon ['rum migranit ruprcu',,t, !as we 
have seen -consideae sseamunting aor(drgt a 6 ou o0 t7e l olO) 
cash incomes, and they are essential in years of drought (6out of the last 10) 
to ensure the subsistence and even survival of the population remaining in the
 
Valley; and in times of normal crop yields they represent a very useful invest
ment potential for development purposes.
 

On the other hand, village economies have to provide for:
 

1) 	the maintenance and education of the youths before they
 
leave at about the age of 20
 

2) 	the maintenance of the emigrants' families (wives, children,
 
elderly dependents, etc.) throughout the period of their
 
absence
 

3) 	the maintenance of workers and their families when they
 
decide, often in sickness or old agc!, to come back to live
 
in the village.
 

Of course, this kind of analysi: is necessarily theoritical, :ince
 
the choice for the young men is not simply in terms of going or staying; the
 
general consensus as well as economic conditions leave them less and less
 
option, from one year to the next, but to go.
 

At this level of analysis, the second phenomenon which we have said
 
weights heavily on the future of the Valley makes itself felt; it is the drought 

which has afflicted the Sahel for the past 10 years and - alas! - judging by 
19(:) data shows no signs of coming to an (!nl. In fact, the succezion of 
years of poor rainfall and low flood-level since 1968 seem to havo completely 
dismantled the economy of the Lower and Middle Valley - the Upper Basin having 
been much less affected over the period. The earlier years 1.968-73 saw a 
general drop in production levels i.n the tGhroe main s(ectors: agriculture, 
stockfarming, and fishing; cattle herds wru Iitorally decimated in thu year 
1972/73; the shortfall in cereal production is of' the., jrdur iA' 80-90/; the 
effect on fishing has been disastrous if more difficult to assess (virtual 
disappearance of some species, reduced catches both in numbers and weight of 
fi ;h )
 

After the 1.975 re*spi to, drought return,,1 in I'"y-' , ani., I.,'., ::,:,:, 
to be marked by a flood-LvIl a; low that of' .. ;f. . ;l' v,: ef'Th'.,Is 	 'I('.:. 
are incalculable, notably on the regeniratiuri or pasture laijt and by destruc
tion of forest reserves; the gum-tree for(ests which Jtor ccnt'.uriu_ weru the 
fame and fortune of the Valley seem to have been irretrievably stricken. The 
Val. Iey, for long the "miliet-grLnury" of t1ho sulb-'rogion, hIs :;,.,its 're'L 
del'i.cit sttle more or less pormane[nt ly a l, 50-80% 1' itL own,t0wotl nro':is 
whereao twenty years ago, taking orin year willh ariother, it was; sl] I. eaalt, 
of exporting 5-15,000 tonnes of miilet/orgurm a year'. 

The 	 effects of the prolonged di'ought, which has complptely drained 
the 	village economy, can be seen mainly in three fields:
 

l 
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- the acceleration and extension of migratory currents. As was 
-demonstrated in the analysis of,migration in Ch..,B -III the.general drop 
in production levels inevitably encouraged a massive exodus to the towns,
 
a movement which on a smaller scale was already of long date in some parts
 
of the Valley. Often enough, this was the price to be paid for the very
 
survival of family and village communities - emigration of the young men, 
followed by their money orders which had to meet daily subsistence needs.
 
Gradually, as the years went by, a situation of ""omplementarity"up
grew 

between the villages of the Valley and the towns: Dakar, Nouakchott,
 
Nouadhibou, Abidjan, Libreville, Paris, Lille, Marseille where groups of
 
workers from the Valley have been settled for many years who literally,
 
by their savings and remittances, keep their home populations in the Valley
 
alive.
 

- the destruction of traditional, and the growth of marginal 
activities in the urban centres of the Basin. The trading economy traditionally 
based on the collecting of gum and the marketing of cereals has been totally
 
disrupted. The principal consequence has buen the decline of the commercial
 
and economic role of the trading-posts. The general drop in the level of 
production as a result of emigration, and the build-up of a road network 
entailing the virtual disappearance of river traffic had already had an 
unfavourable effect on these posts. The growth in population which some urban 
centres have experienced, especially on the Mauritanian side, is proof that 
they have been able to offer a place of refuge to some rural elements, notably 
nomads retreating from the drought. This increase in population marks a 
positive decline in certain branches of activity - e.g. commercial and artisan 

which the growth of administrative activity has failed to compensate. Thus 
most of the incoming migrants have ;welled the ranks of the underemployed in 
marginal sectors.
 

- the geitiral declinc in production levls, some of the effects of 
which, such as the impoverishment of grazing land by the disappearance of cer
tain types of vegetation and th: partial dcstruction of forest and fishing 
resources, secm to be irreveribl:. On Iie nocir,-c.conomic plane these phe
nomena show up in a kind of paupurization, or even marginalisation, of some 
categories of the population. Although ul'ter 1972-7', some part of the stock of 
cattle has been reconstituted (i) not all :;tock-farmero have been able to 
rebuild their herd:; apparently it is ,just those who had the biggest herds who 
have been able to rebuild, whilst those with only a few head of cattle, all 
lost in the drought, have been anable to ,lo so; some groups of' Peul woull seem 
to be in this position. 

Similarly, amongst those living chie f'ly by agriculture the smallness 
of the areas cultivable in oualo has produced con(ditions such that the only 
chance of survival for many of Uif.m has been to (.ifigrate or ',o find casual 
employment as labourers, watr-.a:.rriers, or dometic servants. 

Thus the Valley is witiu,.sing the emergence of a true rural pro
letariat, in which the great majority of Haratine Moors can be found 
alongside Peuls and Toucouleurs, in particular the descendants of former 
captives, and landl:;ss peasant,,. 

S. Santoir, op.cit.
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Yet it must be remembered that along with these deplorable effectu 
the crisis brought on by the drought has also stimulated the development of 

irrigated farming (as was analysed in Chap. C.I.). 

--
1i.2. 	 MIGRATIONS'ANDMOBILISATION OF-THE-LABOUR-FORCE*TO PROMOTE
 
AGRICULTURAL DEVELOPMENT
 

These migrations have often been regarded as a serious handicap
 

for all projects to develop agriculture in the Valley. This opinion however
 

needs to be significantly qualified. In the first place, a distinction has
 

to be made between permanent or semi-permanent, and temporary, migrations.
 

The former generally involve entire family groups (men, wives and children) and
 

are part of the process of rural exodus and urbanisation which goes along with
 

development in almost every country in the world. But the latter, the temporary
 

migrations, are chiefly of men between 15-55 who go away for several years
 

leaving their families in the villages, and these can indeed be a source of
 

labour bottlenecks for hydro-agricultural development projects whichYare
 

being or will be introduced in the Valley in conjunction with the regularisa
tion of the river-flow.
 

About these temporary migrants it is necessary to say at once that
 

if they returned in massive numbers to their villages this would, in present
 

conditions, produce almost catastrophic consequences for the economy of the
 

Basin. As things are, by their cash remittances to their families in the
 

villages they are for most of the sub-regions in the Valley the principal
 
source of money income; this is probably so throughout the zone upstream
 

from the Middle Valley (Ka6di, Matam, Bakel, Selibaly, Ololdou) which re

ceive very large amounts from workers who have emigrated to France. As we
 

have already emphasised, it is this income which in the years of lean crops
 
due to poor rainfall and low flood-level, enables the inhabitants of the
 
Valley to buy the means of survival. It is also true that a large part of the
 

money, over and above what is spent on subsistence needs, goes to buying
 
"prestige" goods, whether on an individual (jewels, houses, etc.) 
or
 

village basis (mosque, radio...). There is nevertheless some investment in
 

the productive sector, e.g. purchase of cattle is fairly widespread, or
 
large motorised fishing canoes.
 

It is emigrants' remittances which pay also the cash costs of any
 

hydro-agricultural inputs, e.g. fertiliser, motor fuel, the wages of paid
 

labour (at peak periods in the agricultural season these may often be Moors
 

or Malians). Less often, but cases have been known, the money is used for a
 
durable investment; purchase of a tractor or motor'eciltivaMor, contribution 
to the acquisition or amortisation of a motor punp unit. I 

However, much of the emigrants' savings is at present channelled
 

via the Valley towards investment in the urban centres. It could well be
 
redirected towards developing irrigated farming when this has reached a scale
 
big enough to open up investment opportunities in production and ancillary
 
services.
 

Looking at it strictly from the point of view of the availability of
 
labour, is emigration today a cause of bottlenecks for development projects?
 

In fact, investigations carried out over recent crop seasons indicate that
 
there seems to be a limit to irrigated acreage beyond which the farmer's
 

available labour is insufficient, at least at certain peak periods in manual
 
farming.
 

(1) A Kanel (Department of Matam) association, "The Kanel Confraternity"
 
"proposes 	to make a financial contribution to installing a solar heat
 
pump"(reported in Le Soleil, 2.11,1979).
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In present conditions, i.e. takinig into account that the techniques,-of, irrigated-,farming have- as yet"been only recontly 'and" imperfec tl~y&aquhied,.
and that 	traditional farming continueu to be practised, it has been estimated ithat this limit is somewhere between 60 and "(5 aru: per farm, and that familylabour shortages are felt only during the rainy season, in July, October and
November, and then only in the category of able-bodied men (adolescents and
 
adults).
 

But it must be emphasised that at the present time when only about
one-third of the agricultural population benefits from access 
to irrigated

farming, and individual irrigated plots are mostly fairly small (O.hO ha per
farmer) bottlenecks have not yet made their appearance, the more so since (as
was pointed out in Chap. C. IV) the social. tradition of mutual help enables

the labour of those who do not yet possess their own irrigated plots to begat
the disposal of those who do. 
 This results in an overall reduction in under
employment in agriculture and redistribution of the product of irrigated farming

which is 	very welcome in present drought conditio!is.
 

We are inclined to believe also that the unusually high time allocations which were observed for a number of f.arming operations is largely due to
the "mutual help" tradition and tht2 obligation which this puts on the "well-off" 
to share 	their incomes with the poorest, by providing them with work opportunities

against a share of the crop.
 

Thus the 	effects of emigration on the manpower needs of' irrigated
farming will be felt only gradually. This raises the question - will theaccelerated development of irrigated farmin' bring about 
a gradual slowdown
 
of the rate of emigration?
 

Another aspect to be kept in view is, 
if a cycle of abundant rains

and high flood-levels should return, would available manpower be allocated
 
in priority to irrigated farming or to traditional farming?
 

£. IX. 2. 	 ENERGY SOURCES: WOOD AND CfAR(OAL
ANALYSIS AND INTERPRETATION OF FINDINGS - RCOmE jDATIOS. 

Interpretation of the findings tnd reomrrmenda tions concerned wi.ththe exploitation and management of .forc:t, r,2sotvc:,ouj J nwo]ved analysis andextrapolation of the quantitative data deri.ved from the study of' the pro
duction and consumption of wood fuels (ou, Chap. 1j. 11 
 ). 

2.1. OVERALL BALANCE SHEET AND ANALYSIS OF 'rrIDTNu3 

2. 1.1. 	 Overall estimate of' amount of wood fuel. extracted annually 
from forest of the Middle Valey
 

This chapter has been written by Mr. A,]adou Carna in the
 
course of preparing a thesis.
 

: 
 I.
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Procedure adopted 

Wood fuels being used in'the two forms of fire wood and charcoal, 

it has beennecessary to convert charcoal production and consumption into 

the equivalent of wood for combustion. 

The accepted conversion ratios are:
 

1 stere of wood = 0.14 tonnes of wood
 

5 'tonnes of wood = 1.0 tonne of coal 

Density of wood (gonakie is the prevailing species in the
 
3


fThrests of the Middle Valley) = 0.810 g/cm (grammes/cubic centimetres). 

Volume of wood fuel constuned for domestic purposes 

The above volume.must be understood to mean firewood used in the 

household together with they:coal-equivalent of firewood. Added together, 
3 


they give an average per capita annual consumption of 0.682 m or
 

1.38 steres (1).
 

This average consumption per person (C) related to the total
 

population of the Middle Valley in 1977 gives the volume (V) of firewood
 

consumed annually in the Middle Valley.
 

3o.682 mC 

P (1977) - 539,022 inhabitants 

3
VI (C x P) = 367,61, m = T3,850 .teres 297,540 tonnes.
 

Volume of wood fuel "exported"
 

This means the equivalent in wood of the charcoal supplied to the
 

large towns. Its volume (V2) corresponds to the average annual volume of 

the left bank (VC) and of the right bank (VD) added together. 

V2 = VG + VD = 172.500 t + 65.195 t = 237.r95 tonnes. 

Annual overall volume of wood fuel 

This is the sum (V) of the volume ot' woodfuel consunied domestically (Vl) 

and of the volume "exported" (V2). 

V= Vl + V2 297.540 t + 237.95 L = 535.235 t = 1.338'.].00 steres. 

This figure expressed the anrv.ii c:on:umption needs of tho Middle-

Valley for combustible wood. But to provi~du ,]ata for planning, it is necessary 

to compare these figures with available resoources. It is possible tO have an 

idea of the latter, at least theoretically, by studying whatohas happened 
of the Middle Valley since 1972 (date of latest estimate byto the forests 

Perroudin of standing timber).
 

(i) Cf. chapter B.1l., - page 10. 

http:1.338'.].00
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2.1.2. Forest reserves - their evolution in the Middle Valley since 1972 

A few figures for reference:
 

- Density-of_.iddle.-Valley-Iforests- (gonaki6..species):. 
120m /ha = 240 steres/ha 

- Rate of annual growth: 3.5 steres ha/year 

- Losses due to drought (1973-77): 37% 

In 1972, the forest area of the Middle Valley was estimated at
 
60.096 ha, representing a volume of 1.423.O40 steres; hence an average
 
growth of 210.336 steres and an 'overall growth between 1972 and 1979 of
 
1.472.352 steregm.
 

On this basis, the potential theoretical volume of Middle, Valley 
forest in 1979 can be calculated at 15.895.392 steres. Between 1973 
and 1977 losses due to drought are assessed at some 5.881.295 steres, 
representing a true theoretical volume in 1979 of 10.014.907 steres, 
say 41.725 ha.
 

Between 1972 and 1979, 18. 37J. ha. have been lost, or 2.624 ha/year 
(annual loss of 4%).
 

It is important to note, and in our recommendations we shall 
return to the point, that this "trade-off" Is negative to the extent that the 
ratio of gain-from-annual-growth to lot'ses-due-to-drought i: 1:4 in feaVour 
of the losses. 

2.1.3. 	 Relation between woodfuel production ana forest reserves:
 
the problem of renewable resources
 

This requires a balance-sheet to be drawn up of the exploitation of 
forest reserves for the production of wood tuel (firewood and charcoal), and 
in particular of future exploitation having regard to the present volume of 
resources.. , 

For the purpose or aniaysing the evolution of these reserves, we 
propose to begin by estimating how many years it will take to exhaust com
pletely the existing reserve as of this date, at the present rate of exploitation. 
This will '.enable us to judge whether tht. rate of forest growth will or will not 
be able to compensate consumption., and to deuilv, the limi L to be applied to 
consumption if reserves are to bh mainltained. It.must be admitted that this is 
an optimistic approach, since it assumns on,the one hand no further loss by 
drought, and on the other leaves out o1' accounl tohe eff~ects of regularised 
river-flow by way of a reduction in annual flood-level reducing the area 
flooded seasonally and the consequent destruction of part of the gonaki6 
forests. This is a point to which we shall return latt'r. () 

On the hypothesis so dfined we can use the following figures: 

See Perraudin report.
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- Potential volume of wood in the forests of the Middle Valley 
is estimated at 10.015.000 steres in 1979. 

- Present annual production (of wood fuel) is estimated at 
1.338.000 steres. 

- The existing stock will thus be used up in 8 years. 

Clearly, the present rate of felling has gone far beyond that at'
 
which a balance can be maintained, and the growth of young trees cannot
 
possibly replace in 8 years the volume of timber now standing.
 

There is thus an ever-more-imperative need to work out short-term
 
measures to retard as long as possible the point of no return in the des
truction of the natural equilibrium, and ho undertake in the medium and long
term large-scale actions, fitting into the overall policy of agricultural

development in the Valley, to stave off this calamity deriving simultaneously
 
from manmade and from natural causes.
 

2.2. 	 STUDY OF MEASURES TO BE TAKEN TO IESTORE THE BALANCE 

2.2.1. 	 Short-term action
 

Some practical and very feas ible irieasures can be taken relatively 
quickly.
 

2.2.1.1. 	 Identification and rati6nal exploitation of dead timber in drought
stricken areas
 

This will be a matter of mapping the wooded areas most badly affected
by the drought - they cover substantial areas - and orga~iising their exploitation
according 	 to very strict rules. This type of fore'st is more extensive upstream
from the Middle Valley (Matam-Bakel sector) than below, where, however, all the 
charcoal producers working in the Valley tre concentrated. It is quite possible
to make them aware of the position, and motiv.te them ,to act as policy requires,
for example by exonerating all charcoal producers willing to work in these dead 
timber areas from the tax levied on 	every ltUinta. of' charcoal produced. 

This would have the double a(ivanitage of avoiding cuts of' green
timber in forests which have been exploited to the crLtical limit, and of 
systematically clearing dried-up forentsO withering into old age, and pre
paring the way lfor their eventual regunerat-ion. Both these advantages serve 
the same end; to restore the balance betwo:,ri forest growth and the losses 
occasioned by the drought, or even to t.i it in 'avour, Co the former. 
Aceording to the Perraudin report, flood modliation will cause a loss of 20% 
in forest reserves up to the period 1990-'95. And in view of' the effect of 
drought since 1973, it is time to bring this estimate up to date. 

2.2.1.2. 	 Co-ordination of' action t,o prepare land for irrigation with the 
exploitation of forest reserves
 

In essence, this means recovering the timber from cleared land, and
using it for fuel, and the developers must increasingly bring home to the 
peasants the need for them to combine their resources. In particular, villages
should be allowed to nupp.y themsel.ves with firewood from the stocks of wood 
made available by cleLarnce for irrigation sche.z. "" 

| 	 •.
 

http:motiv.te
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In practice, this will be a matter of involving the 	charcoal 
producers 	in site preparation, as 
was the case at Mbantou (NDioum district),
 
or offering a credit to the peasants when the land is cleared, to be repaid

by-the .sale of-wood-to-the.-co-operative or to the-charcoal burners.- This.........
 
would give them an incentive not simply to rid the cleared land of timber by:
 
burning it off.
 

2.2.1.3. 	Harmonisation by member-states of OMVS of their rules for
 
exploiting forest reserves
 

Such harmonisation is all the more necessary since any initiative
 
adupted for rational exploitation must be concerted between all the interested
 
parties for at least two reasons:
 

1. The Valley, being an indivisible whole, calls for harmonious
 
development as a whole, despite any cleavage of interest there 
may be as 	to respective shares.
 

2. 	Such an initiative will only be viable if it does not leave
 
loopholes through which the charcoal trade 
can 	slip. In this
 
regard, the general report mentions the (reciprocal) infiltra
tion of charcoal producers from each side of the river to the
 
other.
 

2.2.2. 	 Medium and long-term action 

2.2.2.1. 	 A halt to "exports" of charcoal from the Valley to the major towns 

Every year, some 17.500 tonnes of charcoal are drained away from
 
the forests of the Middle Valley to the urban centres (Saint Louis, Louga,

Thins, Dakar for 	Senegal; Rosso, Nouakchott, Nouadhibou etc. for Mauritania).
However, the saharo-sahelian borders of our countries are only wooded in the
 
alluvial river valleys. As these forests are increasingly threatened by the 
effects of the drought, it is now essential that dead timber be retained as 
a stock of firewood for the exclusive use of the populations of the Valley.
Arid there are alternatives to the "export" of charcoal from the Valley, which 
differ from side river theone of the to other. 

a) 	For the left bank
 

For Senegal., the problem seems to be fairly simple. The country 
possesses other forested areas besides those in the Valley (Senegal-Oriental,
 
Casamance, etc.). It is thus quite possible to take 
-:teps to spare the
 
Northern forests (which have been more seriously affected by the lack of rain)

by supplying the main towns from the more heavily-wooded areas of the Casamance,
 
Senegal-Oriental, etc. by intensifying their exploitation if only temporarily to
 
allow time for a coherent environmental policy be out theto worked for Senegal 
Basin. 
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b) For the right bank
 

Here the problem is more difficult, as 
the Valley is Mauritania's

onlywooded region, and 
- .for this reason - is more -intensively-exploited-than.......

the left bank, especially in the area below Bogh6. 
 So for Mauritania the problem

of a breakdown in environmental equilibrium is more acute. 
This is certainly

the reason for the Mauritanian authorities' evident concern to find an alter
native source quickly. 
One such, already under consideration,lconsists in

stopping the "export" of charcoal from the Valley, and importing wood from
 
more humid countries (especially those along the Gulf of Guinea) to supply'the

chief towns of Mauritania. 
Forest clearance in those countries 
(it appears)

makes available annually vast quantities oCT'dead wood which are a nuisance to

the populations concerned, who practise shifting cultivation on a slash-and
burn basis. The only financial problem would to transport the wood, and
 
Mauritania is on 
the point of launching a feasibility study of this
 
alternative.
 

But these alternatives raise the question, on both sides of the river,
of resettling the charcoal producers. 
This is possible, inasmuch as they also
 
engage in agriculture as 
a subsidiary activity, especially since the introduction
 
of irrigated farming. Such resettlement would be helpful also in view of the
need to train "pilot-peasants" in re-afforestation and protection of the natural
 
environment.
 

2.2.2.2. Improvement of cooking-stoves and methods of carbonisation
 

It is estimated that inefficient ovens and methods of burning fuel
 cause energy losses of 70% in the use of firewood and the making of charcoal.
 
On the basis of present-day production of wood fuel, this amounts to wasting

some 950.000 steres a year. 
A recent CILSS study proposes the introduction of
 
more efficient stoves (cooking more quickly and thereby saving fuel) on the

lines of stoves used in some Asian countries (Malaysia). This implies a

campaign to educate the people in the nature and importance of the problem.

As is well known, every innovation encounters resistance from rooted habits;

and this is all the more true of people as conservative as 
those of the Valley.

So in this respect serious problems may arise, in view of the pecuniary

interests which may be at stake. 
 But the fact that 
some African countries

(e.g. Ghana) have managed to do it is an argument in favour of a propaganda

campaign to promote innovation of this kind.
 

And there is a good case for including these changes in the
 
programme for developing irrigated farming. 
In the first place, the transi
tion from traditional to irrigated agriculture, as all our observations have
tended to show, implies a social restructuring of the village community and
far-reaching changes in the activities of the people, which will favour the
introduction of new ways in domestic life. 
 And secondly, irrigated agriculture

leads to improved incomes, 
some part of which will be in cash, thus making pos
sible the acquisition of kitchen equipment.
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2.2.2.3. The use of substitute fuels
 

The gas oven 
(in Senegal) and kerosene burner (in Mauritania) have

had-a mixed reception in the major twns ofthese countries. Both have come
 
up against the culinary habits of the populations they were introduced to
 
serve. 
 The soaring price of raw materials which is rocking the world

(especially the under-developed world) is a weighty objective reason added to

the subjective psycho-social factor arguing against recourse to petrol or gas

as energy 
sources providing an alternative to deforestation. The authorities
 
recoil more and more from the prospect of subsidising the price of these

alternatives (petrol/gas); and the objective factors alone would suffice to
exclude their use in the Valley. 
But there is a further factor; the income
 
from irrigated farming (especially on the smaller schemes) is 
so small that the
 
peasants simply could not afford the luxury of substituting petrol or gas

for wood. This change, however desirable, must be a gradual long-term

development accompanying the improvement of cash incomes in the Basin.
 

2.2.2.4. Re-afforestation, protection of nature, and training
 

The short and medium-term actions we have proposed above are intended
 
to do no more than conserve existing forest reserves. But this capital has

already been partly eaten up by the drought, which may well continue. And the
 
regularisation of the river-flow will result in the long run 
in destroying much

of the gonaki6 forest when flood modulation puts an end to its annual submersion.

Finally, the extension of irrigated farming itself will lead to the clearing of
 
some wooded areas.
 

Given the length of time needed for forest growth, it is urgently

necessary to draw up and carry out a programme of re-afforestation on a massive

scale. 
This will not be possible without converting the people to the need to
 conserve the ecosystem, and to their active participation in the work of re
planting and maintenance.
 

The introduction of irrigated farming, in which the population has

shown growing interest, the change of attitudes which it involves
 
and the immediate benefits it confers, together make up a unique opportunity to
 
create an awareness in the populations concerned ol' their own long-term

interests, especially in the matter of building up forest resources.
 

This association of afforestation with the development of irrigated

farming has the further advantages that it will enable the whole agricultural,

population of the Valley to be reached, in time, ).n, 
 that the extra cost of

including forestry in the overall costs of irrigated agricultural development

would be relatively small.
 

In practice, it will be through the training of the pilot-peasants

that the population can,'be made aware of the need, and initiated in the

techniques of tree-planting. 
Advice and support in organising re-afforestation

will be part of the general extension and support services provided during the

first three years of cultivation on each perimct!r. Similarly, the planting

of windbreaks and re-afforestation around the boundaries of irrigation schemes
 
will be included in the development studies.
 

it 



Only forestry research and tree-nurseries will be separately 
financed. To give some idea of the possible range of such a prograzmmze, it 
may suffice to say that if every village managed within a few years to plant an 
area equivalent to that cf its own irrigation scheme, by 1995 some 100.00 ha 
of new, growing forest would be planted, i.e. double the area existing in 1979. 
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3. THE INFLUENCE OF REGULARISATION OF RTVER-FLOW, AND THE DEVELOPMENT OF 

IRRIGATED FARMING, ON STOCKFARMING 

INTRODUCTION
 

Stockfarming calls for a separate study requiring resources not less
 
than, and perhaps more than, the socio-economic study itself. Its geographical
 

coverage goes beyond the River Basin to take in all the grazing grounds used
 
by pastoral farmers who may benefit from the fodder made available by regula

risation of the river flow and irrigated farming. What is more, the pastoral
 

way of life and its social structures and modes of production are even more
 

varied and complex than those of the "agriculturalists" properly so-called.
 

The pastoral study which should now be undertaken to complement
 

the socio-economic study is a much more difficult one to formulate, both in
 

its terms of reference and in the methodology to be adopted. We shall do no/
 

more here than offer a few fragmentary comments on the possible effect of
 

regularised river-flow and the development of irrigated farming on stock

farming, in order to help to frame the terms of reference and work out an
 

appropriate research methodology.
 

3.1. 	 Characteristics of types of fodder available as a result of
 

regularised river flow and irrigated farming
 

These developments will exercise an influence on stock farming as
 

much by the by-products of irrigated cultivation as by the possibilities
 

they will open up of growing fodder crops. The main characteristic shared
 

by these benefits is their dependability in terms of regularity of produc

tion, both seasonal and from one year to another.
 

Theycan be classified as follows:
 

a) Fodder from pasture land subjected to controlled flooding, which
 

will be possible when river-flow is regularised (Delta and various low-lying
 

areas difficult to drain for water management purposes). Seasonal availability:
 

end of dry season. Prospects for development: from 1985 for the Delta,
 

following the construction of the Diama dam; from 1986/87 for the:rest of
 

the Valley.
 

b) By-products of irrigated cereal production (straw, stalks, bran).
 

Seasonal availability: end of rainy season (from December); end of dry
 

season (from March); end of hot dry season (from May). Growth prospects
 

for amounts available: by-products from 35.000 ha at end-1.985 growing by
 

10.000 ha/year from that date, and increasing by 5% a year from 1988. 

c) By-products of sugar cane: at present the C.S.S. (Senegal
 

Sugar Company) cultivates 7.000 ha, by-products from which are not used as
 

feedingstuffs. This area is scheduled to be increased to 10.000 ha.
 

Koundi III project provides for h.500 ha to be in production from 1986/87,
 

with by-products to be made available to stockfarmers.
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d) Irrigated fodder crops.
 

. ........
A production potential can be developed-from 1985when river flow
is regularised, but whether it will be economically feasible is still un
certain.
 

Two production systems can be considered,differing in their
economic feasibility.
 

In the first, irrigated fodder crops would be grown as 
a supplementary resource by the stock farmers themselves, who would thus become
mixed farmers. The feasibility of this system will depend on the sociological factors conditioning the pastoralists' way of life and the incentive
to diversify it in part by taking up irrigated farming.
 

The second would be a system of irrigated fodder crop production
by the cultivators for their own needs or for sale or exchange to stock
farmers for raising or fattening cattle. 
The economic feasibility of this
system is uncertain as yet, and will depend partly on progress in agronomic
and zootechnical research and partly on the development of animal traction.
 

3.2. 
 Long-term socio-economic implications of fodder availabilities
 
resulting from regularised river flow and irrigated farming
 

To begin with, it must be pointed out that the prospects of increasing fodder supply are long-term and will only have a real impact on the
livestock sector when the river flow has been controlled.
 

Until then supplies will remain limited, and mostly available at
the end of the rainy season and the beginning of the dry season, when
natural fodder is still abundant, but there are already some pointers
to their usefulness in the dry season 
(sale of' baled straw from irrigation

schemes).
 

With controlled river-flow supplies wi.1l. increase progressively.
However, controlled flooding of pasture land! 
can be developed within
a few years after the completion of the Delta Do n (1985-1990).
 

The long-term socio-economic implications of this fodder supply
lie between two extremes:
 

First, the gradual development of a new agro-pastoral system as
an annex of irrigated farming; a complete stockraising cycle totally inte
grated with agriculture. 
The cattle would belong to the cultivators who
would either look after them directly or hand them over to graziers on
the metayer (sharing) system. 
This would meet the needs for draught
animals, for milk for human consumption and for meat production (fatten
ingof store cattle for the market).
 

The long-term socio-economic implication; of' this system are:competition between the semi-intensive system based on irrigated farmingwith grazing on dieri pasture land near the dry-season river-bed on theone hand, and the sahelian extensive grazing system now cut off from its
former natural reserves along the river, on the other. ,
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The second system would consist in gradually restructuring agro
pastoral methods as the increasing availability of irrigated fodder supplies 
enabled -the-deficiencies and hazards-of: prc:lent- extensive grazing practices. 
to be overcome. Extensive grazing would be combined with accessory use of 
the fodder by-products of the regularised riverflow and irrigated farming. 
Sahelian cattle farming, improved but still basically extensive, would be
 
partly for breeding and partly for milk, but with the added bonus of a final
 
stage of fattening and a market in draught animals for irrigated farming.
 

In this perspective, fodder produced by irrigated farming will
 
assume the following functions in support of extensive stock farming:
 

- To bridge seasonal gaps in pasturage (by controlled flooding of 
suitable pastures and by-products of irrigated farming); 

To enable the herd to be kept alive in years of drought (by
 
controlled flooding + by-products + emergency crops planted
 
in the cold dry season);
 

Fattening for meat (by-products of agro-industry + irrigated
 
fodder crops produced if possible by the stock farmers them
selves).
 

The likelihood of one or other of' these alternatives occurring
 
are assessed as follows:
 

The first is the more likely, in the absence of a deliberate
 
policy of remoulding agro-pastoral practices.
 

The long-term consequences of adopting this alternative are of
 
two kinds. First, from the socio-economic point of view, regularising the
 
river flow will do nothing to safeguard the living conditions of the
 
pastoral populations of the Valley. Furthermore, it will progressively,
 
accentuate the disparities of income between agriculturists who will become
 
agro-pastoralists and the pastoral populations who will be more and more
 
confined to getting their living solely from the natural resources of the
 
Sahel itself.
 

From the point of view of environment, deterioration in the plant 
cover of the Sahelian regions bordering on the Basin will continue or even 
be aggravated. 

The second alternative, simple and rational as it may appear on 
paper, cannot be brought about except by reshaping the traditional ways of
 
life of the pastoralists and their relations with the cultivators. This
 
will call for long-range planning able to cope with very complex factors.
 
It means, in fact, setting up a development monitoring system which will be
 
even more difficult to realise than that of irrigated farming. Success or
 
failire will largely depend on the programming of the pre-investment acti
vities which are due to be carried out in the period 1980-1990.
 

•3. The pre-investment programme in the stock farming sector/
 

The purpose of this progr!nmme would be to determine instutions 
and methods of associating pastoral with irrigated agricultural actvities, 
sufficiently well tested for large scale application towards 1990. \ 

" IA 
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In our 
view, it should comprise three main components:
 

-
 A thorough knowledge of existing agro-pastoral systems and 
of the factors affecting their evolution. 

- Development of a technology which will enable economic use tobe made of by-products and fodder crops produced under irrigation,
in association with rational methods of exploiting natural grazing
land. 

-
 Pilot operations to test the foregoing, with a view to developing

the institutions and methods required to apply them on a large
 
scale.
 

The programme's main lines would be 
as follows:
 

a) Technical socio-economic study of the pastoral system and of
 
the grazing areas adjoining the Senegal Valley; 

Typology of pastoral systems and identification of grazing 
pattern characteristic of each type. 

. Identification and analysis of factors making for change
in grazing movement patterns an! herd management. 

Estimate -)C nuimners of people involwd in each type of 
stock farming. Other activities associated with pastoral 
occupations.
 

* Incomes, consumption, and food habits.
 

b) Experimental programme to develop the optional system from 
the agronomic, economic anl zootechnical points of view. 

Improvement of yields (in U.F. and in protein) and methods 
of production of fodder crops. 

Improvement of feed in Vock fa:.ing extunsive methods
through use of by-products and irrigated fodder products,
evaluation of" their economic feasib Lity in a system
combining b ru,,ing with milk prtduchit , rnn development
of improved' mu tihods for fattni ng and fe,-idr draught
animals. Genetic improvement by meiection and cross
breading.
 

c) Pilot1jjec ; t) -restructure :took farmint 

The ms, ,i. fficw 7 anl delicate part of a pre-investmentprogramme, as we see it, will. b to plan pilot-pi'-jech:s un the basis ofthe data obtained through tUP foregoint operttion:;, wh i ch taken togethershould provide the macro-socio-econom]i ( and techniical information needed to
initiate development on a large scale. 

This can only be achieved oy irai ng on the results of the socio
economic study previously mentioned. 
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We wish to point out that it is from 1985 on that the pilot

project programme can and must be launched on a large scale, 
since it is
 

that date that the Diama Dam will be completed, allowing 
the development


at 
i

of flood controlled grazing 

A programme for developing the agrocombining food and fodder crops. 


pastoral vocation of the Delta could then be put into effect, 
linking
 

utilisation of the natural pasture land in the Aleg and 
Nederdra-regions of
 

Mauritania and of Ferlo in Senegal with the controlled-flood 
pastures and
 

irrigated fodder crops of the Delta.
 

The object of these pilot operations would be to improve 
our
 

knowledge not only of the factors influencing socio-economic, 
but also
 

on those affecting nutritional constraints, since the transition from
 

herd-management principally directed to milk production 
to management
 

combining milk with stock-rearing implies that the graziers 
themselves will
 

consume more cereals and less milk products.
 

The pilot-projects should also test different methods of 
making
 

It will just not be possible to change
 credit available to stock farmers. 

daily basis to cattle breeding on a 2-3 year
from milk production on a 


cycle without some input of credit.
 

Explanatory note on stock farming 

are exploited chiefly for
In traditional stock farming herds 

as
 

milk production. Meat being'only a by-product, the herd is managed so 


to produce a maximum of milk to the detriment of the calf-population, 
in
 

which there is a high rate of mortality.
 

Contrariwise to a milking herd, stock-rearing aims at producing
 

young animals which are grazed on natural pasture up to the 
age of 2-3 years.
 

They are then fed intensively/for several months, and this 
can be done by
 

irriIated fodder crops.
using the by-products of iryrgated farming, or 
It
 

is this final treatment which is known 
ao "fattening" ("embouche").
 

In this system the milk produced goes in priority to rearing
 

the calves, human consumption needs taking second place. 

pO 
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TRAINING AND EXTENSION SUPPORT INVESTMENT 

PROGRAMML FOR INITIAL CULTIVATIONl PERIOD 

TO ACHIEVE A TOTAL DE'VEL01TMENT CAPACITY 

OF 10.000 HA/YEAR IN THE MIDDLE VALLEY 

(approximately 5.000 ha on each side) 
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4.3. 	Training of maintenance mechanics for pumping stations on large
 
perimeters
 

4.4. 	 Training of pump breakdown repair mechanics for small perimeters
 

4.5. 	 Training of mechanics for pump repair workshops for small perimeters
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1. INTRODUCTION
 

This annexe presents an estimate of the personnel needs and minimum
 
investment costs required to develop an overall capacity to bring 10.000 ha a
 
year into cultivation, i.e. some 
5.000 	ha in Senegal and 5.000 ha in Mauritania.
 

Objectives of the programme
 

These, it may be recalled are:
 

- to 	prepare the cadres and specialists required for the functioning
of 6ach irrigation scheme, by a training programme carried out before cultiva
tion begins.
 

- to provide supervisory and technical support during the first
 
three years of cultivation sufficient to bring each scheme to a state of
 
maximum autonomy in operation with outputs as high and uniform as possible;

and to prepare them to organise highly-intensive cultivation as soon as
 
control of the river flow makes water permanently available. This means
 
in practice that wherever conditions allow, every scheme must be able to
 
plant one hot-dry-season crop during the first three years of cultivation,

and that a maximum area should also be cultivated during each cold-dry-season.
 
2. STAFFING STANDARDS FOR SUPERVISORY/TECHNICAL EXTENSION SUPPORT DURING
 

INITIAL CULTIVATION PHASE
 

Length of period of intensive support: three years:
 

2.1. 	 Pilot peasants: 1 pilot peasant for every 10 holdings. Each
 
plot having on average an area of 0.75 ha (0.25 ha per worker)
 
1 pilot peasant will be needed for 7.5 ha (1).
 

2.2. 	 Grassroot extension staff: 1 extension worker per 100 ha (say 1
 
for every 13 pilot peasants) this being equivalent to 1 extension
 
worker for each village scheme, or village section on a large scheme.
 

2.3. 	Specialists
 

Pump operators - For small schemes only: 1 operator per 50 ha
 
(=2 operators on a village scheme of 100 ha)
 

Breakdown mechanics - We recommend, for the repair of pumps,
outboard motors and vehicles, training breakdown repair mechanics 
who will be re-integrated in the local milieu and will be allocated 
an irrigated plot. Whilst cultivating this holding (or havipg it
 
cultivated) they will be able to carry out running repairs 
on
 
motorpump assemblies on small schemes, say 1.000 ha.
 

(1) We have adopted the ratio of 1 pilot-peasant to 10 farmers in the light of
 
a number of sociological observations, concerning notably the size of
 
extended families (gall's), clan relationships, and the size of the sub
groups which came spontaneously into being when producer-groups on large
scale 	schemes broke up.
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. Mechanics for pumping stations on large ochemes, 

Itper 1.000 ha. 

CUMA (or development corporation) mechanics
 .
 

4 per 1.000 ha. 

Ito per 1.000 ha.
Tractor drivers - 2 per tractor, 1 tractor per 50 ha., 

Village community irrigation wardens - 1 for each village 

irrigation scheme or village section of a large perimeter, 

say 1 per 100 ha. 

Co-operative cadres - 1 per village scheme or village section
 

of a large scheme, say 1 per 100 ha.
 

2.4. Senior cadres
 

1 extension agronomist per 1.000 ha.
 

1 irrigation engineer per 2.000 ha.
 

1 expert in agricultural machinery per 2.000 ha.
 

1 expert in co-operatives per 2.000 ha.
 

Of this total number,l the following will be phased out after three
 

years and will again be available for staffing new schemes coming 
into first
 

cultivation:
 

Grassroot extension staff: all
 

senior cadres: 1 agronomist in 2
 

All other experts.
 

STAFFING STANDARDS WHEN "NORMAL" PHASE OF CULTIVATION IS REACHED

3. 


Local personnel not paid by development corporation
3.1. 


130 pilot peasants per 1.000 ha (I pilot-peasant for 10 
farms).
 

10 irrigation wardens for every 1.000 ha.
 

1 pump breakdown-repair mechanic per 1.000 ha on small schemes.
 

4 CUMA repair-mechanics per 1.000 ha.
 

(1)
3.2. Development corporation personnel 


1 agronomist per 1.000 ha.,
 

1 monitor per 1.000 ha (middle grade cadre directly recruited,
 

or selected from grassroot extension staff).
 

1 pump-repair workshop with,h p echanics for each 5.000 ha 

(+ 1 expert for three workshops). 

the large schemes, and the
Administrative and maintenance personnel on 


major workshop or workshops for tractors and agricultural machinery,
 

are not included in this list.
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I. PROGlHAMME1 AND COST 01' I'REl, IMINAHY THAINING PRIOR TO YEAIR WIEN CUL1VATION 
IS BEGUN, FOR AN ANNUAL DEVELOPMENT CAPACITY OF 10.000 ILA (5.000 IN 
MAURITANIA, 5.000 IN SENEGAL) 

4.1. Training of pilot-iptaiiants. anid basic oxtcrsion :t.aff 

h.Ii. Pilot-peasants
 

Total number to be trained each year:
 

(1 for every 7.5 ha): 10.000 ha = 1,3337.5
 

These pilot peasants are chosen by their village community during 
the construction phase of the irrigation s,-hume. Thus a contractual relation
ship is implicitly established between the pilot-peasant tid the community, 
which undertakes the levelling and preparation of his plot whilst he is
 
acquiring the new technology on behalf of the community. This being so, 
there is no provision for supplementary training to take care of possible
 
wastage, each community having madu its specific arra, rumcurLs, if thc:;e
 
break down the menbers of the group which mileait bad choic, will have to
 
pick up their knowledge from other pilot pLeant..s, on their scheme.
 

Length of training: 1.year, three crop seasons, 1 in the. rainy
 

season, two in the dry. 

Ii.]..;'. Grassroot ,xtunsicn :tcrr 

TotaL number to be trained each year: (for 3 year-: only, given that 
the basic grade staff on each scheme( will be switched over at the end of 3 
years to start extension work on new schemes).
 

in the proportion of 1 extension worker per 100 ha. 

1O.000 ha = 100 exten:ion w,)rkers; 
100 ha 

__l_. tit ot' trainiin.g: two yu:ars , ihlt , br-irnr, l:ombinu-i wi£ith that 
I , l ::c:ci, :,:: I:: Ii.of' thill I i t, J)(uin l .. wlJ h: i il l.hf- n lh,'y WillI I :L,'I i:: 

ilr; tru,'t.LU.' on thu2 Lr:i.i zngilI|p rizn'lLur:: 

h(cruitment: We recoMMunril thLt th:;, wrkr:; bo r,.,'ori ted in rural 
;o':L: (or !.-Tla] I. towns) in -aci recgi on, frrum|, I,'*:" W!'LWh' ':aU r 'a- ?L1i:1 .wri' . 

Wastage: 20% waotage it, illowed 1*,ur. 

Taking wastage into account, the total number of extension workers
 
to be trained is 120 annually during the period of three year..
 

14.1.3. Training perimeters (or training -.
(.,tions on large
 

perimeteru) 

The: pilot-peasants and Pirst-yoarr train:e ixt,n::irO workor will be 
trained on certain training perirnet,:rs or ;ectior:: on whi cli cultiva tion will be 
organised so as to provide a model. for the organisrition o' 2mall irrigation 
.schemes or village sections of larg:r perirnt:r. 'I'he pilot-p,.asants and 
trainees- will be grouped in teasof" th r,', to ,titIivat-, tl Iquivali.ent of a 
poasannt holdinll, u' 0.7') ha. 'Tih iv,, iot ', Js leul ].,,r't ,h oulritmg organi nl 
aLIi i;xplj oitait'iozl he IL',c I,iv'. tIIS: Iud bywill tf.klA11 )" 1:l] ,I Itti: tle 
i us t ructoro. 

Second-year trainee extension workers do not work on a holding, but 
act as assistants to the instructors.
 

http:tru,'t.LU
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Acreage 	 o' a training, perimutur 

...... Acreage for pilot-peas ants-l.333 .x,O. !5 ha .	 333 ha 
Acreage for first-year trainee extension
 

- 30 ha
workers 	 120 x 0.25 ha 

Total acreage of training perimeters for an
 
363 ha
extension capacity of 1.000 ha 


Or a total of two training perimeters (one on each bank
 

of the river) of 100 ha and two training sections on
 

large perimeters (one on each bank) of 100 ha each.
 

4.1.4. 	 Annual budget of a training perimeter or training section 

of a large perimeter 

2 experts (expatriate) 2 x $70.000 $ 14O.O00
 

10 instructors (1/3 expatriates) 10 x $15,000 150.000
 

Perimeter operating costs (50.000 F x iOOha
 

equals 5.000.000 F CFA) 20.000
 

50.000
Miscellaneous 

Total annual budget per training perimeter $ 360.00 

Notes: 	 It is assumed that at the beginning the two experts 

(one an extension agronomist, the other an organisation 

and management expert) are expatriates; subsequently these 

costs will be reducc:d by training local cadres. 

As to the instructors, it is assumed that one-third will 

be recruited from extension workers or trainers in countries 

with a tradition of irrigated rice farming (Korea, China, 

Thailand, Philippines, Madagascar, etc.) and 2/3 (perhaps 

12 for each country) chosen amongst extension workers from
 

member states who have good experience of irrigated farming
 

practice.
 

The pilot-peasants and first-year extension worker trainees 

are not paid a wage; instead they receive the product of their
 

crops, the cash cost of inputs is paid by the development
 

corporation (this is taken into account in the annual 

budget under the heading "Operational Cost" for which the 
sum of 50,000 F CIA is earmarked). 

. .5. Cost per head of" training i Iot-pevisants and first-year 
extension workers
 

$'36o.ooo to train ?,24 pilot,-poaarils and .25 extension workers 

(wastage not included) = $1.030 per pilot-peasant or extension 
worker.
 

Cost of 	training a pilot-peasant in terms of cost per hectare. 

$1.030 	= $138 
7.5
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Cost 	 of training an extension worker 

-First- year 1.030 
• 	Second year,2.000.
 

Total T3.030
 

The second-year cost represents the mintenance grant paid
 
to extension workers ($1.800 plus lO%\for wastage in 2nd year).
 

Cost of training an' extension worker in terms of cost per
 
hectare
 

A basic grade extension worker serves on a perimeter for three
 
years, and is then transferred to another. For a development
 
capacity of 10.000 ha 100 extEnsion workers must be trained
 
every year for 3 years (120 allowing for 20% wastage) or
 
300 extension workers at a total cost of $2.030 x 300
 
$609. 000
 

We estimate that this investment can be written off over
 
10 years, equivalent to an annual charge of $61.000.
 

The training cost per hectaiecan thus be expressed as:
 

$61.ooo = $6/ha.
 
10.000
 

4.1.6. Amortisation of training perimeters
 

The cosiz of establishing them are: 

• 	Preparation and equipment of 200 ha 
in two perimeters 22 x 2.000 = $4o0.000 

.	 Prepar'ition and equipment of 200 ha 
on large: perimeter4 200 x 6.000 = 1.200.000 

Living quartors uxperl;s 
cadre; = 2.000.000 

L 	 for and 

.	 Pilot-peasarits' quarters (dorraitories)= 2.000.000
 

Vehicles 	 200.000 

Miscellaneous plant and equipme-nt 	 200.000
 

Total cost of training perimeters 	 $5.000.000 

Allowing 15 years to write off these costs,
 
the annual aniortisation charge amounts to:
 

5.000.000 =$ 	 333.333
 
15 

Expresud in cost per hectare, this becomes:
 

333. -	 $ 33.3/ha 
10.000 



4.2. Training of pamp-oporutori'; 

4.2.1. Cot o1r traiing 

Out of 10.000 ha brought into cultivation each year, it may
 

be supposed that 5.000 ha will be in small village schemes or medium-size
 

schemes of 200-300 ha, each with several motorpump sets.
 

On the assumption of 1 pump-operator for 50 ha it would be
 

necessary to train 100 a year, or, counting a 6-months' training period, 

2 courses a year each of 50 operators. Allowing for 20% wasl,,age this means 

training 120 operators a year, or in batches of 60. 

Operational cost of a training center for pump-operators
 

1 expert (expatriate) $ 70.000
 
90.000
6 mechanic-instructoro 

200.000Working costs 
Maintununce grants for trainee 
operatorz (1.800 x 60) 108.000 

Total coot of training 100 pump-operators: $468.oo 

Cost of training I pump-operator $ 4.680 

Training cost per hectare: 468.000 $ 93.6/ha 
5.00 

4.2.2. Amortioation charges for pump-operator training centre 

4.2.2. L. Cost of Pstablishing centre 

Living quarter.; 
Building:; 
Plant and oquipnient 

$ 800.00 
800.OOO 
800.000 

Total. $ 2. 400.000 

Write-off period 
Annual write-off 

- 10 years 
charge 240.000 

Amortination charge per hectare: 

,?0.000 - $ 148/ha. 
5.(00 

on 
large perimeters 

4.3. Training of maintenance muchanicn. for pumlping stations 

On the assumption th'.t thtse mIRechanic; ure recruited from graduates 

of member-state technical colleges, their training will be limited to a 6

months' course on an operational pumping, station. 

Cost: 6 months' salary: $60 x 6 = $3.000 

Cost pr Iectani, (h per ].O0 ha) 3.000 x i= 2,l,./ha 
L. 000 



4.4. Training of pump breakdown ruin. r inechun [us Vol small Perimeters 
---- -(who will later be set up to work 0n ticier own account)..... 

They will be trained in the training centre for pump-operators, but

for 12 months instead of 6.
 

Number to be trained (allowing for 20% wastage) 
- 6 for 	5.000 ha. of
 
small schemes.
 

Cost of training 1 breakdown mechanic (twice the cost of training
an operator): $4.68o x 2 
= 
$9.630 or $9.6 per hectare.
 

4.5. 
Training of mechanics for repair workshop serving small perimeters
 

Same recruitment, training and cost 
as 
for pump station mechanics on

large perimeters.
 

Cost: $3.000 per mechanic
 
Number: A team of 
 hmechanics for 50 perimete's, or
 

4 for 5.000 ha.
 
Cost per hectare: 4 x 3.000 
 = $2.4/ha
 

5.000
 

4.6. Training of irrigation wardens
 

4.6.1. 	 Cost of training: Total number to be trained annually:
 
100 or 120 allowing for wastage (20%)
 
Length of training: 6 months 

They will be trained on neighbouring training perimeters 
or training sections of large perimeters. 

Annual operational budget ofirrigation wardens'
 
training centre
 

• 1 expert (expatriate) , 70.000* 4 instructor cadres (I.T.A.) 
 60.000 
120 maintenance grants (120 x 1.200) 
 l4b.000
 

Miscellaneous expenditure 
 100.000 
Total. cost for 100 irrigation wardens $374.OO 

Cost per irrigation warden $ 3.740
 

Expressed as cost per hectare $ 37.hO/ha. 
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Cost of setting up training facilities for irrigation wardens
 

* Living quarters $ 800.000
 
200.000
* Buildings 


* Vehicles and miscellaneous equipment 200.000
 

Total cost of' establi:.hnient $ 1.200.000 

Length of write-off period: 10 years 

Annual write-off charge: $ 120.000 

Cost per warden/per hectare: $ 12/ha. 

4.7. Training of co-operative cadres 

4.7.1. Cost of training
 

Number of cadres to be trained annually: 100 
Add 20% wastage: total 120 
Length of training: 6 months 

(2 courses of 60 each year). 
Training centres' annual budget:
 

1expatriate expert $ 70.000
 
2 local experts 30.000 
Maintenance grants (120 x 1.200) 14h.Ooo 
Miscellaneousl exl:ensr'.; 100.000 

utal (100 cadres.) $ 344.000 

Cost per cadre $ 3.44o
 

CoSt Por hec tLrc of'co-operative adres 34. 4O/ha.
 

h.7.2. Aort:.isat .Jol charge-o 

Cost of' setting up training centre for co-operative cadres 

Living quarters $ 800.000 
Buildings 200.000 

Vehicles and miisce] I 200.000aeous equipment 

Total cost of eitablisnent $1.200.000 

Length of wri te-off period: 10 years 

Annual write-of'r charge: $ 120.000 

Amortisation cut., per hectar: $ 12.00/ha. 

Yi
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4.8. Training of tractor drivers 

For annual development capacity of 5.000 ha of large-scale 

perimeters 200 tractor drivers have to, be trained. 

Length of training: 2 months or 6 courses of 37 (allowing 20% 

for wastage). 

4•.8.. Training costs 

Annual training budget: 

. 1 expert., $ 70.000 
. instructorts ($15.000 
Operating costs 

x 8) 120.000 
4oo.ooo 

220 Maintenance grants (10 x 220) 88.000 

Total: $678.000 

Training cost per tractor driver: 
$678.o000 $ 3.390 

1100 

Cost o1' training tractor drivero,
 
per h -:tare = $ 135.6/ha
 

4.8.2. 	Amortisation of' cos't of setting up tractor drivers' 
training centre 

Amortisation of J.0 tractors over 5 years: 
$i.000.000 $ 200.000 

5 

Buildings $1.600.000 = 	 160.000 
].0
 

Total annual amortisation charge $ 360.000 

Annual amortination cost per hectare: 

$3-0.o $ 72/ha.
5 

4.8.3. 	 Training of CUJMA mechanics 

Sfine cost. au Ior training piup r,:pair mechanics,
 
i*e. '. i/ ccani.
 

Cost per ihutare: $i.,360 x = $37.44/ha.
 

1. 000 

(These 	 mechanics will be trained at the tractor
drivers' training centre. 
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4.9. Recapitulation of preliminary training costs expressed as
 

cost/hectare
 
Small Large
 

Schemes SchemesTraining costs (in 

138 138 

Basic grade extension workers 6 6
Pilot oeasant:s 

-93.6
Pump operator 

Pumping station mechanics - 12 

Ptunp breaki<,wn repair mechanics 9.4 

Pump repair workshop mechanics 2.4 

37.4-
Irrigation wardens 

34.4


Co-operative cadres 	 34.4 


-	 135.6
Tractor drivers 


37.4CUMA mechanics 

321.2 	 363.4Sub-total - training costs 

Amortisation cost of training facilities
 

Training perimeters 	 33.3 33.3
 

Training 'entre fc,r pump operators 4J 

Training centre for irrigati on 
12
12
wardens 


Training cent re f'or co-operative 
12
12
cadres 

72for tractor drivers -Training certre 

Sub 	 totall - kAnortisation charges 105.3 129.3 

To 	-,I. cost per hectare *126 2 93 

supoort during first three years
5. 	 Programme and cost of extension and 

of cultivation for an annual development capacity of 10.000 ha. 

he 	 30.000 ha under intensive means thtt each year there will(which 

extension and support).
 

of 	 new techniques)O expert/years (instructional, for diffusion 

1 per i.000 ha. comprising: 
$ 700.00010 years, exOWr'iate experts 

)0o.00020 years, local experts 


300 years, bo:c gra ,.Koxt,:ision workers (I per 100 ha)
 
900.000300 x 3.000 = 

15 years, -rrig't:,, ri,.ring experts (1 per 2.000 ha) 
350.000

of 	which 5 yars will1, be; expatriate experts 
200.00010 years local experts 


15 years, organisatin aid so-operatives experts
 

(1 per 2.000 ha) consisting of:
 

350.000
5 years, expatriate experts 
200.000
10 	 years, local experts 


Operating aril aortisati on costs of vehicles
 
600.000(automobiles , mopeds, boats) 

10 years) of maintenance grantAmortisation (over 
100.000
costs of training 50 local experts 10.000 x 50 

10
 

Total cost of providing extension and support on
 
$4,350.000
10.000 hectares for three years: 


$ 	 )135/ha.Cost of' this support per hectare: 
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6. 	 Total investment cost of training and t:hnical support to bring
schemes into cultivation
 

* 	Per hectare,large irrigation scheme: $928/ha 
*Precresnall'izrigation h'!'me 861/h 

7. 	Cost of subsequent extension and support after first three years of
 
bringing irrigated land into cultivation
 

For 	10.000 hectares:
 

* 5 man/years of agronomist-instructors (1/2.00 ha) $ 100.000 
* 10 man/years of monitors (1/1.000 ha) 	 120.000 

Total cost of this support for 10.000 ha. 	 $ 220.000
 

Annual cost per hectare: $2,2or equivalent of i0 kg of paddy. 

Cost per crop (intenoirication cocfficiunt. of 2):
 
$11 or equivalent of 55 kg of paddy.
 

8. 	 Maintenance cost of pumps on small irrigation schemes 

This cost (maintenance and breakdown repair) comprises two elements,
 
one being the use of the breakdown repir meChanico; working on their own
 
account and who have been trained and set up as mechanics/cultivators, the
 
other being resort to the development corporation workshorp staffed by 4 
mechanics. Each workshop serves 50 schemes of 100 ha. (an average availabi
lity in the year of 16 mechanic-days for a scheme, or 8 for a pump). 

Workshop's annual operational budget:
 

Ihmonths, expatriate expert 	 $23. 300
 
4h years, mechanics ':.-:--- 36.000 
4 assistant mechanics 12.000
 
'Travel costs (.1pirogue, 1 cross-country vehicle
 

plus drivers and depreciation) 42.000 
Equipment depreciation charger 5.000 
Miscdlaneous genroral expono-s 10.000 
Annual cost of repair Wnd Jr tnLC: workshop $ 128.300 

Annual cost of breakdown rr pairs , pr It 	 * 25.7/ha.iectare: 

Annual cost per huctarr.-/crop: 	 $ 13.0 

To these figures should b, dh:ed le co.;t if calling or ti : services 
of the breakdown repair mechanic which w,- estimate at $P50 (50.00 F CFA) 
a yeaprfor each irrigation scheme, or $2.50 per year per hectare or 
$1.27 ip'r ilfa qrop. 

Total cost of maintenance is thus about $27/ha/year excluding spare 
parts. These I'ave been estimated by SICAI, on the basis of a follow-up 
carried out on 11 existing schemes of 1.0-20 ha. at 14.300 F CFA 
($21.5) per hectare/crop.
 

The cost of spare parts, expressed, per hectare, will be much less on 
new schemes widi an averafgo( arca f100 h1a. 
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9. 	 Recapitulation of qualified personiiel n.,ud ; for an annual. development 
capacity of'10.000 hectares
 

9.1. Expatriate experts:
 

9.1.1. For training
 

* 	8 extension agronomists to train pilot'peasants.
 
* 	1 mechanical engineer to train pump operators
 

1 irrigation engineer to train irrigation wardens
 
* 	1 management expert to train cadres for co-operatives
 
* 	1 agricultural machinery expert for training centre for 

tractor drivern. 

9.1.2. Supervisory t(chnical support for initial period of cultivation 

* 	10 agronomis t-instructors 
• 	 5 irrigation engineers 
* 	 5 agricultural machinery experts 

5 management experts for co-operatives 

9.1.3. TOTAL of expatriate experts: 37 

9.2. Local experts
 

9.2.1. For training
 

hO1 	 trailerp for.pilot peasarits (recrited.from existingstar or monitors plus six months training course at ADRAO, 
or training course "on the job") 

6 mechanic-instructors for pump-operator training centre 
(diplomas from State technical nchools plus 6 months' 
training). 

h 	 piumping station muchanics (technical school diplomas, 
plus 6 months' training at a piunping station). 

4 	mechanics for pump repair work.;hopz for small irrigation 
schemes (technical school diplomas, training at pump 
operators training centre).
 

h 	 training cadres for irrigation wardens (middle grade 
agricultural technicians - ITA (ingrnieur des travaux 
agricoles) or works foremen pluo 6 months' training 
course abroad). 

2 J~experts in co-operatives training (ENEA (Senegal) or
 
CFVA 	 (Mauritania) diplomas plus 6 months' training abroad). 

8 	 instructors for Lhe tractor-drivers training centre 
(technical ochuo.L diplloma!- plu, 6 months training abroad). 
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/1 

for iniLial period oC !uItivation.
9.2.2. Extension and support 


* 20 	extension agronomists (agronomic engineers plus 12 months'
 

training course at ADRAO or IRRI).
 

. .......
O..
i-rrigation-engineers- (irrigation or-public works.engineers,
 

plus 12 monthst training abroad)4.
 

10 co-operatives experts (commercial or ENEA or GFVA diplomas
 

plus 12 months' training abroad).
 
1 


1 .0 agricultural machinery experts (mechanical engineers
 

plus 12 months training abroad).
 

9.2.3. Total of local cadre needs
 

30
- Senior cadres 

26
- Senior or middle grade cadres 


-
 Basic grade cadres (monitors) 	 40
 
22
Industrial cadres (mechanics)
-


Annual needs for qualified personnel for permanent technical
9.3. 

after 	first three years of initial cultivation onsupport 


each irrigation scheme
 

to be
After these first three years the only qualified personnel 

employed will be local. 

- Extension agronomists (chosen amongst those who have had three 

years' experience in providing technical support during the 

period of initial exploitation). 

- 10 	middle grade agricultural technicians 

- 8 	 mechanics (for pumping stations arid small irrigation 

schemes' repair workshop). 

NOTE: This list does not include administrutivo and maintenance personnel
 
rietworks on
responsible for the primary and oecondary irrigation 


each large scheme.
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I) Rainfed crops with supporting irrigation (in rainy oeason) 

1. 	 Sorghum: Since 1976 ICHISAT's sorghums (7h.102-4;3-2B for 
example) have shown themselves to be superior to 

other varieties such as SIO and CE90, with a 
", 	 potential of more than h t/ha. 

2. Penicillate millets:
 

M2 D2 long-strawed millet
 

Souna 3/h, 3/A HK, 3/h; Souria; 3/A Ex-Bornu 
for dwarf millets.
 

if 

3. 	 Maize: JDS (Sefa yollow) superior to Zainguerini. No further 
comment on thse raiuifed crops, in view of the 
exce2 lent coll aborat ion with ICRISAT, SAFGHAD/1ALI, 
IRAT, IRCVC, which should be oontinued in the future. 

4. Wet-season rice witli supporting irrigation: 

The varieties tested at KaLdi and made available to Sam(-Kayes 
have confirmed their charcteristics; IR 36, IR 1561-228-3, Jaya 
and IR 1529-680 (yieldo or 6 to over 8 tuonnes/ha on large holdings). 
These varieties, with such yields, are suited only to heavy land 
(medium heavy and heavy clays) at, Kamenko].$, not to the light 
soil of Sam.. 

And so in 1979 some varioties of "upland" rice ("hill rice" as 
it is called in Africa) were introdLuced on light soils, not 
flooded (not "aquatic") biit. with a lIttle help from irrigation. 
Two varieties iuongst Leveral. hundreds tried out seem to show 

promise. "Upland" varieties would a] :;o ,-conomise water (hence 
also a lesser need for .hipiLts). 

"Aquatic" rice can Lbe cu].t.ivatoed witIhoit. ur',.' (indurLrial 
nitrogen) an input which in expenoivc in M] i by comparison 
with the 	official price of paddy. 

either: 	 by the Spiriliwr; and cA.lulolyA., and pectinolytic 
bacteria in the Dapog nursery (already well assi
milated to the Kanenkohc' Station). 

or: 	 by the azolles (sown between th, rows of rice) which 
are to be tried out at S anme-Kayes on "aquatic" rice 
varieties (IR 36, IR 1561-228-3, Jaya, IR 1.529-680) 

,4s has been done this year at, Kar.di. This technique of 
sowing azolle would enable y, Ld:: of' the order of t-7 
tonnes to be obtained without ure, as in China and 
Vietnam, with up-nLand ing mod,.,ji varieties , and .would 

thun make 1.rrigat.d rioc. 'arrning irt Mai U11 economic 
propoi tion. 

•.-	 4K
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B. - Food legumes (pulses) 

a. Cowpeas: 'ried out in rainled cultivation ,:ome lITA varieties 

.atSame havegiven more than 3 t/ha of dried grains. With supporting.. 
irrigation at Gue'de' they have produced more than 1h.5 t/ha. These experi
ments with date of sowing and use of supporting irrigation should be con

tinued with cowpeas, which are a type of pulse much appreciated in the 
Sahel. 

2. Angole peas: This is a semi-perennial double-purpose plant 

(fodder and grain), resistant to drought and high temperatures but producing 
grain in the cold dry season (January-February). It should be more actively 
rotated with sorghum, maize, and even rainfcd rice (to conserve soil fertility) 
and the present range of samples should be extended. It can also be harvested 
in its green state, as the peas caui then be canned like,green peas. 

3. Soya beans: Present studies, apart Irom the testing of different 
varieties in methods of cultivation and inioculation (rhizobium japonicum), 
should be continued. Soya is a possible export crop to ! urope. 

4. Groundnuts for oil and for direct ccisump tion (as peanuts): 

For oilmilling: work on disease-resistaw;ce, study of fertilisation 
problems, add to the range of varieties collected and complete present 
series of trials of them. 

For table nuts: The yield in pods of curtain Florida varieties 
is more than 4 t/ha in rainfed cultivation. Improved methods of cultivation 
should be tried with supporting irrigation to achieve yields of 6-7 t/ha 
with these varieties, as are obtained in Florida. 

II) Irrigated crops in the dry season 

A. Food crops
 

The climate of' the Valley in the cold dry :ea::ori is very suitable 
for the following food crops: uorfghum, inaize. 

1. Sorghum: (,iven"Iniigh productivity of' norghumns crossbred on the 
local varieties, the policy should be to zt.eor rew;uarch t;ovards these crossbred 
varieties and their poduction as .:,.edstock locally. Birds an predators of 
sorghum are a major problem, not to be overlookuri in research on dry-season 
irrigated sorghum. 

2. Maize: There is of course a case for continuing work on the 
synthetics and composites, but. their prodtuctivity doon now seem to have peaked 
out. It would be advisable to taku up instead the study of new forms of 
hybrids, but the production of scedstock on a scale larL,e enough to promote 
widespread cultivation by the peasants will also need more intensive research 
and follow-up. 

I,•
 



The yields obtained at Sam'
 3. Corn, Triticale3s, Hard Wheat: 
at/ha on large holdings) to justifyto are not yet good enough (1.5 2.8 

campaign to increase sowings. Consideration should be given to shifting 
the
 

direction of resear-ch into these substitute 
cereals to verify the recommendations
 

based on the Gued6 results.
 

Efforts to economise inputs (pumping, 
hence lubricants or gasoil,
 

should now be made on a bigger scale 
than
 

fertiliser, pesticides, etc.) 


earlier at Kaedi and Gued6, in view of the high cost 
of inputs in Mali in
 

relation to the prices paid to producers 
of cereals.
 

III) Other possibilities
 

(with supporting irrigation)
A. Cultivation of cassava 


The European market (Germuny, Netherlands, 
DI:nmark) imports
 

5 million tonnes of dried cassava 
roots a year, chiefly from Thailand, 

and
 

this could become 10 million if no protectionist measure- to defend the 

take a share in this export trade, provided
 potato are introduced. 
Africa canl 
 methods of cultivation. 
steps are taken to develop new From 

the necessary technologicalthere have recently been 
the angle of plant varieties, some 

breakthroughs at CEAT (Colombia) and -to a lesser degree 
at IITA (Ibadan).
 

more than 58-60 t
 
For example, peak yields of 25-. ( t of 

dried product/ha (= 


of tubers with little input have bern obtained. In Africa, leaving aside
 

3 serious constraints:
 
questions of productivity, there arc 


- Virus disease (mosaic of cassava)
 

- Bacterial withering
 
Mealy bug infestation, particularly in Senegal.
-

It is thus not possible to go ahod quickly 
by importing cuttings of 

clones from Latin Amturi, ra or fbadaLn (Li'YA), since the 
the most productive toneceosary
cuttings may contain diuca:3t: gcrmua or iinlcct;;. I. would be 

A 5-'( year research
from di:eu e-frw:c hybrid .',.d.,.

make a selection locally 

programme carefully followe:d through on cau'V:ji,'ciOu would enable methods 
ifc.ight so.il:, of Sam6 with sup

of cultivation to be developed, ouited to 
by way of exports of
 couLd prove to bU profitabi e 

porting irrigation, and 
i a crop requiring only

Unlike cereals, cassava a 
dried cassava roots. 
 lead to economies

A study of "V.A." mycorhyzrts may
small amount of inputs. 


fertiliser 
to cassava.
in the application of phosphated 

B) Sugar cane
 

The soils of Sam6-Kayes, light and non-tsaline 
by comparison with
 

Richard-Toll, may offer some advantages 
for irrigatld cultivation of sugar
 

cane in this region.
 

61 



C) Irrigated long-staple cotton (Sudanese and Egyptian type) or even
 

medium staple (American type).
 

.	 . -

Mali normally gives priority -to-rainfed,cotton production in association 


with food crops in the Southern regions. But as irrigation becomes available,
 

it will be worthwhile to resume the studies of irrigated cotton which 
have been'
 

Irrigated cotton
abandoned during the last three years for want of means. 


can give yields exceeding 14t/ha of cotton seed (on experimental plots).
 

D) 	Fodder crops(especially pulses) adapting well to the light soils
 

of Same
 

Amongst these are perennial lucerne (Medieago sativa) and the
 

varieties of annual lucerne (Medicago truculata, Medicago littoralis, etc.)
 

rotated with cereals and perennial Stylosarithes (guyanansis, hamata, etc.). 
the rainy seasonEven annual Stylosanthes (humilis) could be of interest 	 in 

light and mediumin association with local graminaccue grown on adjacent 

light clay soils. Local Lotus arabiens and Trigonella Sp are also of interest.
 

The current study of specific rhisobiums of Stylanthes and of 

Medicago undertaken at ORSTOM-Dakar (and experiementilly at Kaedi) could 

be most helpful to these fooder crops at Sam('.*.. If tje use of draught 

animals for cultivation i., to be developed in this region, there must be a 

And 	indeed, it appears that
link between stockfarming and irrigated crops. 


the 	Minister for Rural Development in Mali has in mind to amalgamate the 

Agronomic Station at Same with the stockrearing station 	proje'ctel to be
 

30 km to the North.
established some 



