‘The reason why only one social envirormental component was identified relates fo the
fact that the project docs not anticipate any relocation of people or resettlement of villages,
and that it is merely constituted of small scale agricultural development schemes.

Matrix of impact Idendification

.Em‘rir{)nme'htai Compoﬁent Impact location o | [nj[)ﬁs:f slage_ _
. I T R I L ST
~ Change in surface water hydrology XX | Sl XX XX
Ncgatwc impact on important of indlgenous XX XX XX XX
fauna and flora ' R T
Change in vegetation | XX XX XX XX
~_Soiterosion o XX XX XX XX
Tiicreased use of agrochemicals ' X X X X
Deterioration of soil fertiliy X X XX
Water COnlammatmn and’ delenorahon of X -_X X
water quality B ' o L :
Note 1. Impact location - - l.-Imgation sxte a!ong main stream (M‘Bahtakm)
_ 2, Irrlgauon sit¢ along [nbutary (Dienzou, Yamm)n,
_ _ . Eholie, Atofou)
Note 2. Impact stage 3. Pre-construction stage
o _ 4. Construction stage

5. Post-construction stage N
Note 3. XX Ssgmﬁcant envnronmental impact is unguestionably mduccd by the project
. X Sigmﬁcant envnronmenlal impact is lzkcly to be induced by the project

3-2  Social Conditifms
3'-2-1"P0pu!at'io'n and So.c_ial Structure |
(1) Popula'li.on '

Accordmg to ihe "Recensement General de la Populahon el de l‘Habllat 1988" h':
total populanon of the seven (7) sub- prefectures where the survey was done 1s 357 726 -
Amtong them, 173, 633 are male and 184,093 are female The pc»pulatlén densnty lS 28 8
persons per km2 which is constderably loWer than that of the national average of 38 0
persons per l»tm2 '

The annual population growth rate of the studied area is one of the lowest in the
country. An analys.ls of data ftom the ast three census pcnods demonslrates thal there isa
dramatic change in populauon growth bclwcen lhe penods of 1965 to 1975 and 1975 to
1988. The populanon growth rate from 1965 (o 1975 was 4, 66%, whlch was shghtly
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- lower than the national average of 5.10%, while the period from 1975 to 1988 showed
population gréwm of -0.71% when the national average was 3.1%. :
The low population growth is duc'to the iﬂigrali(m of young generation to the west
and south west regions such as San-Pedro, Soubre, Sassandra, Tiassale etc. The estimation
based on the national average of population growth rate shows that the numbet of people
‘migrated during the period of 1975 to 1988 is estimated at- 271,676 persons:

The popu'l'atioﬁ'groﬁ'lh rates from l965 to 1991 are shown in the table below.

Table 3-2- 1 Populauon gmw:h durmg 1965 to 1991 .

. Egpma_tlgu_(m vgrgge grgmh rale (%)
L;b E[cfg;lu[g [ Year -31965 19751988 1991 Al 1965to’15 1975 to 88

Dimbokro 50,000 64,630 66,914 67452 260 027
- Bocanda 59,000 85,151 62,862 8,610 374  -231
Kouassi-Kovassikso 17,400 11,855 12,158 12,220 376 019
Ouelle = 21,000 40306 27,592 25210 687 297
Bougouanou - 49,800 93,094 84,527 82665 646  -0.74
MBatto . 22800 50,013 54,390 55453 '8.17 065
MBahiakro 128800 46919 49,283 49,846 5.00 038
Total 248,800 392,468 357,726 351465 466  -0.71
 Country(1,000) 6736 673610799 12242 510 3.0

~ Source; Recensement Général de la Population et de Fiabitat, (R.G. P H), 1988
- Note, The populallon of 1991 is eshmated by RG.P. H

(2)'So'éial Str&c_:m'rc

. The Agba, whlch is a stb- group of Baoule is the major ethmc group ‘of the studlcd

area. The Baoule c0mmunity is cxtremely rmgranon -ori¢nted. The migration pattcrn is
~“classified into two categones T hey are the long duration migration and the short-term
~ Seasonal mlgratzon As for the Iong duration migral[on it consists of the movcmcnt of the
B Baou]é people loward sunab!c farm lands and urban centers where they can control more
_ prospemus sectors lhls type of mngrauon 1mpllcs that it promipts rural exodus and

shmulales woman emancnpallon and contnbules o educahonal deVelopmenL -

’l he Baoule pcople form a vnliage based on groups of extendecl famili¢s which have

" kept the l‘anuiy structurs since the fnitial scttlement “The communily struciuce s based on the
' kmshnp nelworks wh:ch deﬁnes the m‘e condmon from its sym‘oohcal aspect in lhc vnllage



The vitlage chief traditionally has a great anthority over justice, 'adnii'nistti'a(io;l and religion.
The village community cohsists of the village chicf and heads of the extén’ded families.
However, the village structure has been changmg gradually under the influence of
modermzahon '

- As shown in Table 3 2-2, the sludy agea - mcludes two(Z) reglons, four(4)
: departments. seven(7) sub- -préfeciuges, 395 villages and 2,462 carnps.

Table 3-2-2 Adninistative division inthe study area

Regions Departments Sub-Prefectures - Area - -Villages Camps
: S . - 'Iksn2) - No., No.
1. Center "1.Dimkokro 1. Dimbokro 1,566 69 15
: o : ‘2. Bécanda . 2,185 104 148
. 3. Kouassi-Kovassikro . 1.133 : 29 4
" 2.pacukro_ 4. Guelle 1,408 C a4 .. 236
‘3.Bougouanou s, Bougouanou s C1,520 C 40 Loiy2920 0
- SN 255”3~V { TSRS 47 > SN w3392
3.North C‘entral 4 M‘Bahxakro 7. M Bahl.akro o 12,632 ' 7B S N
Total . 4 . 7 12,187 398 3462

Source; RECENSEMENT GENERAL DE LA POPULATION ET DE LHABITAT,1988
" 3-2-2 Rural Infrastructure
(1) Roads .

‘The major trunk road’ nelwork which Connccls cmes in the country, has been well' -
developed being mostly composed of aspha!t-paved roads with two lanes or more. In the
s!udy area, its most important frunk route of two lane asphalt- paved road connecls

- Dimbokro situated in the southern-most of the study area and M'Bahiakro in the n0rlhern—
most and the olher trunk route, which connects Dimbokro - wnh its east- neighbonng
Bongouanou deparlment runs along the 1cft bank of lhe N'Zn nver in the soulhcrn part of
the study area. ' |

Almost all vnllagcs are connected wuh the above menl;or:ed major lrunk routes dlrcclly
or lhrough fccder roads or rural roads Most of those fecdcr mads are of two lancs and of
all-weather use bemg paved wnh latenle gravel and eqmpped w:th dramage facﬂmcs in
inundation sections, although some remam in pamally lmproved condmon Most of rural
10ads are of one lane and not fully pracucable when it is ramy due to Iack of 1mproved -
surface and dramage facslmes Ho'wever, even m case of rural roads, tho road surface is
mostly kept rather in good condxuon due to being t‘ormed wuh good texture sandy soﬂ and _



addition, latérite gravel is found in near-by sites: Therefore, it scems that maintenance
works can rather easily be done to maintain latente -paved and carth roads in good
practrcabllrty in the study area. '

Wrth regard to asphalt paved trunk roads, DCGTX is respmtsrble for. planmng,
detailed desrgn and supervision of executron and DDETT (Direction Departementale de
¥ Equipment, des Transports et des Te!ecommumcatrons) is in charge of maintenance. As
for feeder roads and rural roads, DDE’l‘T is fully responsible for planmng, detailed design
and supemsron of executron and maintenance. '

@ Settihg—up of Villages

A vrllage is mostly composed of collectwely nesndmg populatién from 100 to IOOO and
rarely of more than 2000. Vlllages are localed on telatively high terraces along the N'Zi
main streani.or-in trlbutary va_lleys, where there are no floods and drinking water and

¢ultivable lands are casily available, being scattercd with a distance from each other.

' MO'st'"tzous:eS Earef made of -shn driod bricks of of carth walls with thatched or
'ga]vamzed iron plate rooves There isa meeting place ina vrtlagc being situated uiider a
shadow of big tree ot made of thatched roof wrthout walls Primary schools are found in_
rather btg vrllages and ehurches in sOme Chnstran vrllages '

| All works for lwmg mctudmg carrymg and hftmg drmkmg water collecting woods

from forests and huskmg and mrl]mg grains for food depénd on fmanual labor. Shifting.

ultwatron of yam, cassaVa, corn, rice cte. and cuiuvatlon of cacao and coffee are manually:
done by usmg srmple agncultural rmp]emcnts

(3) Water Supply for Drinking and Living -

Well wrth a manual pump is equi ppcd jn every vﬂlage (or {wo pumps Or mMofe in case’

ofa very big v:llage) for drinking water Those wells can ‘supply clean drinking water to
-vrllagcrs Well depth is 60 m in average rartgmg frorm 20 to 100 m and its discharge is in the
tange of 0. S 10 60 m3fhr ‘Water 1§ often taken from sireams and ponds for such uses asf

' washmg clothes and bodtes in case water supply wells are msufﬁcrent ’



(4) Schools

Primary sbhé)ols are exlcrisiveiy found in rural areas. School houses are rather tidy
compared with v1l!aga, houses even though they are mostly built of sun-dried bncks whlch

- {5) Others

Blecirification has niot yel been praciiced in rural aceas except a few villages. - k

~ As for health care, sevé_ral hospitals and clinics exist only in urban ateas of Dimbokso,

3).

Bocanda and M'Bahiakro and some dispensaries in rural areas in the study arca (Table 3-2-

Table 3:2-3 Present:cdr_:dilion _6f rural infrastructures in the concernéd Sub-ﬁrefectutes ‘

~89.

Deparfments ~ . Dimbokeo MBahiskeo | Daovkeo B;mg_o_l.r_ag_c‘s_u_ '
Sub-Prefectures " Dimbokro Bocanda: | Kouassi- M'Bahiakeo | Ouelle - | Bougonanéu
' i o Kouasukm : S ' o '
Arcagan?) 480 | 280 1386’ 260 | yo00 | s
No. of Viflages 9 160 ‘1l e T
No. of Inhabitants 66,914 62862 12,158 47,522 1 .:17._11}2 84,527
Uban agasy | na1s | o | sozs2 | rodss | 19506
-Rural st | ssanr | wzass | C3egs0 | east | eson
TrunkRoéds(km) _ B B i B _
_asphaltpaved 72 50 o | s 66 | 90
Seclions o : |
- Feeder roads 415 492 351 274 373|840
Rﬁralromls ;) B | . ‘
No. of Wells 125 145 40 70 78 TS
No. of Schools . L Y _ ‘. |
- Primary 70 6 REEN S 90
- Secondary | 4 i e s 3
No. of Health Care | o ‘ L
- Hospials 1 1 0 ¥l 1 1
- Clinies 2 o 0 2. 0 0.
- Dispensaries g ;_ 3 1 | 0 .6
: Dogtors.. [ i 0 4 L 2



_ 3.2-3 Rural Economy

. This atea acted as the major production area of coffee and cacao {called the Cacao
Belt) during the perlod of high economic growth of Cote d' Ivoire. The most important
‘industry was agrlculiure with an emphas;s on productlon of such export products as €offee
and cacao a$ the main source of income; However, after the 1980's, both cultivation area
and the producuon of coffec and cacao dectined because of various factors such as natural
enwronmental condmons and the renewal penod Coffee and cacao lost their importance as

“cash crops, contnbutmg less to the rurat economy and export. In Dimbokro prefecture for
- example, the sales of coffec and cacao decreased from 3,989t in 1989/90 to 374t in
1992193 showmg an approx. 90% reduchon - Sincé the pnnmpal ‘source of income is -
rapidly lost due to'the decline of the two ma;or cash crops, the faniters aré stacting to look
into the possibilities of paddy and traditional crops as the new cash crops in place of coffee
- and cacao.. ' ' : :

_ In assoctation with the agricullural production; such agricultusal processing industries

as. ricé mills facilities are observed in - the ()addy producing -areas, particularly in

Bongonianou depaﬂmem and others. Dué (o the growing attention on the paddy as cash
crop, the rice rmlhng industry is likely to expand in the future. In llus area, a large-scate mill
- (industrial lransformanon) owned by a private rice nnllmg company called SORIZCH (with
the performance of 12t/h) is located in Bongouanou ¢ity. The milt remained out of operation
for lhcse few years but is gradually teturning to its nomal operation. Additionally, there are
- approximately forty small-scalc rice mills (artisanal transformation) wnlh the performance of
'200kglh in all the area added, And the numiber is said to increasé o more than 50 if those
rice mills with 600-1,0(}0kg1h are mc_luded. About 63% of these small-scale mills are located
" in the 1wo districts of Bongouanou and M'Batio.

In Di}nbokto city, there is a textile company called UTEXI. Thé ébmpauy was
- establlshed in 1973 and has been’ conlnbutmg {0 the local employment, despite the fact that
-the present amount of cotton cultivation in this arca is not very large. The number of
employees of this company as. of 199119’2 equals | ,090 and the amount of sales is
' _approxlmat_ely _1’% biltion CFA F..
3.3 Agricullure .'
'3:3-1 Land Use

The _siﬁdy acea involves six classified forests; Ahoua and Sanuan in the south, and
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Tagba, Koumo, Kuiakeo and Bossia Mori in the northern part.

In the s{ud'y area, it is difficult to find fixed farns in ‘a'JapaneSe‘sense‘cxtept for the
irrigated rice fields and coffee and cacao plantations, because niost annual efops including
: il'pia‘ﬂd rice are.gmwn in shiflingﬁculti\ialion system where the growing sites change year by

year. “Thus, the land us¢ is not identical from yéar (o another, hence can be considered only
on the basis of sum total of seeded or hawcsted area of the }ear

Croppmg acreage and productlon volumes of majbr ¢rops in the sub prefeclurcs

- concerned with study area in the agricultural year of 1992/93 are collected in Table 3-3-1

(source lhc Ac(lwly Reports of Depanment Direétion of the MlNAGRA in the concernad

departmenls) The sub- prefectures surveycd are ‘Dimbokro, Bocanda and Kotissi- -
Kouassikeo in Dtmbokm depamnent M'Bahiakro in M Bahiakro department, Bongouanou

and M'Batto in Bongouanoi department and Ouelle in Daoukro department.

It is noticed that moté than half of the cro'pping arca is'occupied by coffee and cacao
plantations in every sub-prefecture, attaining 90 % or more in those in thc Department of
Bongouanou. Regarding food crops, the dominant ones are sice and maizs as cereals, and
yam and cassava as tuber ¢rops. Vegetablc and fruit productions occupy only very mmor.
posmon today. ' ' -

The production volumes of certain crops ia Table 3-3- I-are not-always réliable'

becavse expected producuons are someumes glven by s1mple mulupl[::atnon of croppmg :
acreage by theoretical yicld. =
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'Fable 3-3-1 Agricultural production of 1993 in sub-prefectutes conceined with the study
area

,._E.Dep'zln_t‘n_‘lcnt Y Dlmhokro M'_‘Ba,hi,a_ Bongouanow .Da()u-
B |- keo : | keo

Kouassikrd ; LT

'Sﬁb-prefecm're' TmbeETS” “Beerndy | Ko | Ry Babia | e | MBS | 0wl
: : o krg

wigned |Aeatw 1825 | - | - | 226 o i
e |Production(y | 73+ [ - ] - | 1695 e} “ -

Rainfod | Aran) | 2015 60025 | 99.5°| 530 5483 | 731
rice Production 0] 43?' 900 |  149. 225 (N.A) - 592
Maize Arca(ha) | 332 4155 ] i2as | 4375 @S | e
Produclnon(t)' N.A, | NA [ NAL] 2265 ':‘(N.A.) 12,569

yam |aeag | 5468 | s9ss | as1 | eo3 | a2s | ess
Aeroduction @ | N.AL | N.AALC | NAAG[3,5005] . (N.A) NA.

Coswva (Ao [30625] 100 | 2 | 7 | @os | s
Vroduciony | NAL | NA | NA | 431 (_N.A.) N.A.

Pt |Aeagey | 1825 | 1743 ) e85 | 350 | (2713) e
o Poduction) | NA. | NA. | NA | 196 | NA) | NA.

Ccote |awaow | 3442 | 376 | - | 372 [10262 10397 | 1,700
bdwrion@y | | 296 || 2439 [(9433) (9433} (23)

- P(oduction(l) o asy o F NAL Aoy (11393) [ (17535)

CCoton | |vagwy | 34 | 186 | 1 | 2695 | 1765 3170 | 875
p,oduam.,(.) 7.5 | 157, | 126 | 2544 | 1186 1910 | 517

 Vegetables Area(ha) 1484|275 | - | 1305 | 341 105 | 2243
: frmiiueés Area(ha) 132 24;86: -'jﬁj ;_NiA{_- 532 . 14|50

'Remarks‘ w Esumalcd produc ion T Tonnags before (hreshmg,' FEF; Val_csmc!udmg
Sub prefecture of {:uokro, () Values for the Dcpartment -
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3-3-2  Cropping Patterns and Farming Practices

Habitual cultural season and growing period of the major ¢crops are illurllra'fed in Fig.
3-3-1. Itis found that most annual cro;)s ar¢ grown in ramy season even in case of rrrrgated '
rice. ' ' ; '

Typrcal examplcs of cultural syslems observed in the sludy area are surmnanzed in the
diagram in Fig. 3-3. 2. The cultural systems ' are classified in two types; mtensrve or
. mr}demrzed type and extensive or traditional typc However, lhc formcr 1ntensrve lype sltll
rcmams cxocphona]

In case of rice culture, for example, intensilre system is practiced at only rwd'lﬁcaﬁries,
pcnmeter of Adahou (20 Ha) i in ‘Dimbokro dcparlment and perimetér of M' Bahrakm (22
Ha) in M'Bahiakro departmenl It should bé noticed that cven farmers in those modermzcd

' penmeters have never succeeded normal double cmpplng of rice, due to river ﬂood deficit
of mrgalron water, froubles of pumps and agrrcullura! machmes, shortage of man- powcr :
and/or ﬁnar}cc and so on. Imr_’:nsrve culture of c_otton is literally execpllona’l in l_hrs rggron

The people s basic food of the regron is yam followed by cassava and maize, Rlce is
generally grown as a cash crop of as a complemcntary food in the off-season of yam.
Furlhermor‘e shrl‘lmg cultivation system with "slush-and- burn® is (raditional praclrce of
growing ma_]orrly of food craps. In the iradltional syslem, asSocrated cropping is also
cominonly: pracllced For example, upland rrce is generally grown in assocratron wrth
‘maize, and yam with cassava, malze, okra, peanut, fruit and plantam ‘banana, and olhers'
(Annex D- -1). Aftcr a few years' cultivation, farmers let the farms in fallow durmg 3 5
years, sometimes up t6 20 years. One of the remarkable features of food ¢rop produclron in
the study area is absence of systens conlammg uplancl nce and yam srmullaneﬁusly, thou gh
recommended: in most lechnologrcal gurde b00ks (for example "Le Riz’ Pluvral" .
Maisonneuve & Larose 1983; "Le Riz Pluvral" INADES I“ormatror‘l 1983 "L'Igname", :
INADES Formation, 1989, ¢tc.) as favorable ones, In the present. srtualron ram-fed rice’
and yam are found in separate systems, though grown in: srmrlar practrce éf qhiflmg
cultivation with slush-and burn. Probable cause of it would be attributed to the facr that rice
has been mtroduced more rcccntly in the region as compared with other food crops. On the
other hand, the teaditional way of growing yam in association wr!b cassava practrced by'"
most farmers is to harvest yam in the first year and cassava in lhe next year. Thrs ype of
practice has been criticized in rhc technologrcal gurde books (for e\ample' "L‘Igname“, _
INADES Pormanon, 1989) by the reason of unfamrable (mmpelrtron in sorl nuluents: '
between two tuber crops. Apart fron the agrom)mrcal pOmt of view; however, it must be
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'oﬁ‘ginated' from the experiences and wisdom accurmulated by the fural people to assure their
subsistence. - Bven if the 'shil‘iing:" agriculture, common praclice in the study atea, was
certalnly rooted on people’s tradition developed and inherited through long history, it should
be "poimed out that this type of agriculture always accomipanies low efficiency in land usé as
well as in crop producuvnly. and often meets the risks to destroy fon,sts and other-natural
 vegetations dug to occasndnal buish fires

Mor’eover,” m_é éﬁdiﬁéétion (endcnby of clinate since 19705, together with the unstable
rainfall changjng annual and monthly piecipitation every year, :giv’eé the causes of fr’équeht
droughts accompamed w:th serious damage of agriculiural production. “Actually, the study
- area has suffered from ﬁve big droughts i recent two decades; that is, in 1977, 1983,
1986, 1990 and 1992. In Dlmbokro department for instance, the harvested aereage of most
crops diminished 1o less than half of seeding area by the drought in the year 1991/92 as
shown in Table 3:3-2 (The Activity- Report of Depariment Direction of Dimbokro, 1992
Report on Agneulture in the Deparlment of Dnmbokm, 1989-1993, October 1993). The
' main cause of crop damage, however, was not always the gcneral decrease in annval rainfall
~inthis year, but the unfavorable distnbuuém that is, exlrcmely low precapnauon in Juse and
-Augllsl : ‘ ' o

Table 3 3-2 Croppm g area before and after the drought of 1991192 (ha)

7 Raiul-fed . Com . Yam _4 Cassava _Peanut - Cotton
T TR W ) W 1§ R TS 7R 71 780
Havestedara 627 657 1392 407 425 231
'I':{ate'ofdamage 44 oA 46 40 :,_32 18

"'-(%)

8o far, thc rcglon mvolvmg s!udy area has been called "Cacao belt” (La Boucle du
Cacao) because it was the b;ggesl producer of cacao and coffce of this country in the
- colomnial age. In conlrasl to the name, coffee and cacao producllon in this region shows
considerable doclme in recent years, Thus, the trend in dealmg amount of coffee and cacao

- in Dxmbokro deparlment clearly shows a real regression; 3, 989 tin 1989/90, 3,791 t in

1990/91, 1476 t m 1991792 and finally 174 tin 1992(93 (Department Direction of

'D)mbokro Reporl on Agnculture in the Deparlment of D:mbokm. 1989-1993, October

-1993).  Main’ factots of this dcclme are explained as follews (Iverian Association of
. '-'Agncultural Scnenccs Apereu des Acuvntes Agricoles dans "La Boucle du Cacao”, 1986):

: :% Agi_ﬁgﬁf’oiéi{tétidﬂé‘.7 Mo‘re thk{n f'lfﬁ % of the i:eff_fcejahd'éacad plamét‘io‘us'arc 25 y‘ears old



OF MOr¢. . o ; _

- Parasites. Old plantatlons are more suscepuble to lhe attack of parasntes (mlrldes locusts,
squirrels, phytophthora elc.). . : : S

- Attack of drought, pamcularly in 1982!83 aCCOmpamcd wilh bush ﬁres in 1he drdlighl' -
condition. : S ~ - : .

- Progtessmg dcgradallon of foresls which resmcted the- extensnon of productwe
plantations. ’ '

- Aging of producers in relatmn to the decrease of man- po\ver supphed Iradllmna!ly hy
migrating foreign people.

- Problems of agricultural credit. : : :

- Political decision to suspend the further exlensmn of COffee plantahons on nahonal level

In fact, the pyrami’d’ of tree age of cof fee 'p!amations in Dimbokm dcpanme'nt indi'cates '
" that more than two thirds of the coffe¢ trees were planted before 10 years of more as shown |

in Tab!e 3- 3-3. Furlhemmre according to the ANADER experis in Dmlbokro. most pan of
: those old trees are 30-40 years old. As regards to the bush fires OCClll'l'ed under the -
conditions of big drought of 1982/83, about 75 % of coffce and cacao plantations were
busnt and destroyed in Daoukro department, and 183 ha in the sub- prefectul‘e of Dunbokro,
Dimbokro depaﬂmem dlsappeared by the fire. '

" Table 333 Age py:a:'nid of coffee' t_i‘ees_ii_l_Di_lnbokre dépanmem

Yearof planting T area

- b &
10501984 2432 619
1984785 8 02
19857386 39 S R
. 1986/87 LT R N
1987788 L0 2s
1988789 - 0 20
9897900 36 ed
9%0/91 40 i3
ot/ 6 L9
"1992/93_5 SRS | I N
ol 3580 1000

Notwithstanding thc crmcal s:tuauon menuoned abovc, lhe germs of agncmlural
innovation ate to be found in thc study area che growers in lhe penmeters of Adahou and
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M'Bahiakro are ni&king continuous efforts to apply the modern technologics to their rice
~ culture as indicated in Table 3-3-4. Noteworthy is that lhey us¢ motor cultivators to plow
and apply chemlcal fertitizers as much as 50-60 % of Japanese standard, So, il is very
hopeful that their efforts would bear good frmls by aitaining (o the productivity 1evel similar
10 an exccllent model penmetcr of La Loka in Sakassou department.

333 Animal Efdduc‘tion

The prcsent situation; of animal husbandry in thc study area is shll primitive as shown
in Table 3-3-5 (the Actwnty Repotts of Department Dnrectaon of the concemed Departments).
" Stagnation ¢an be seen not’ only in small number of ammal heads but in rate of organization

by the ANADBR only 50 % by cattle and 4 % by sheep and goals in D;mbokro department.
The major races are Baouie and N’ Dama, both resistant of trypanosm, by cattle, and
‘Djallonke by sheep. both bcmg raised by qunte extensive mclhod in most cases. Poorly
developed state of ammal husbandry in this’ region seems to be resullmg from the tack of
lradluon of breedmg ammals, surpnsmgly high price of calves, advanced aging of animal
breeders and so on. Moreovcr, the ANADER o.‘:onlmues the efforts to encourage, improve
and well organize the _ammal husbandry of the region. According to the ANADER experts, -
the fly tsel'tsé is not an i'm['}f)rt.mt (“;onstraint_nowadaijs‘; if not completely eliminated.

- As concemed w1th ﬁshmg and ﬁsh culture the general aspect is ssmllar to animal
husbandry. Most of {cglstered fishermen of NZi river are foreigners from Mali, and the
- native people _catch_es fish'only occasionally. in the_ off-scason of agricultural activities to
cover their family demand. Moreover, the ¢alch of fish is not stable, particularly in years
whore vater level of N'Zi Jowets due to'deficit of fainfall. For example, ‘the fishing product
was practu:ally nothmg in 1992193 a serious’ drought year (the Activity Reports of
' Deparlment Directions of Dimbokro and M‘Bahnakro) Ponds for fish culture have been
creatcd in some place, but fow in numbcr and without pfoducuon in most cases (Table 3-3-
5). o
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“Table 3- 341 chhnologlcal prachces it the e:ushng 1rngated pcnmeters (1993)

. Adahou
(D]mbokm deparlmcnl)

M Bahmkm .
(M Bahlakro deparlment} :

La Loka(Referche)
(Sakassou depantmént)

Vatiely i
employed
Soil preparation

Se¢eding

Fertilizer:
- Basic dressing

Top dn?ssirfn'g
“{’éed p"om:rol
?e‘sl“c.onlrtol :
Harvest
Doublé" :
cropping

Cropping area

Average yield .

: Mar_mal .

Bouzke 189 (i35 days)
Manual 6t motor cultivator,
June - tate Ruly
Hilf sceding by si:racmg 20 -
25 ¢cm. Amount of seeds: 40
kg}ha, June - late Augus! .
'pr ums-lsj 150kg/ha- -
2151 Urea 40kg/ha; at early
tlllenng stage

~ 26d Urea 47kg/ha, at lale :

booting sfage

Manual weedmg

Insecuc:de ONCOL QSkgfha
if necessary. No msecticlde
was applied in 1993 -

No, " due lo'ptoblems.-én
tnachinés and Jabor.-

18.25ha

3.00ha

0.75tha,

Bouake 189 (135 days)

Disc pféw bhce,
Motor cultivalor twice
Broadcasting, 80 kg/ha

lat eeop:tS Mar- 15 May
2rd cmp lS Aug 15 Sep

NPK (lolxa'-is)' (00kgha
fét Uréal S0kg/ha, at early |~
ul!enng stage

“20d Urea 25kglhé at late
booting ' slagé

Herblcldcs (Ronslar, Basag-
tan, Galil, TamariZ + Herba-
zoly + Manual \aeédang

lnsecucnde (Furadan SG 3(}),
but quite fare

. Harvesl or manual

Lst erop: from 8 June B
2nd crop: from 31 Jen,

Yes. due mamly to fmlure of
Ist ceop.:

I42ha (st crop)
84ha (2nd cre )

extreniely low
yicld was de o water deficil

Bouakg 189 (120 - 120 days) . .
Motof “coltivator (14 HP)
twice, 0.6 ~ 0.8 ha/day

| Bibhdcasting, 40 160 kg/a

NPK (10-18-18) 150kg/ha
st Urea Sﬁkg/ha, 2t days
- -aftes seedmg ST )
Qnd Urea $0kg/ha, 60 days
" after seading

Helblcujes (Basagran 6lfha,' ‘

Garil - 51/ha)  + Manual
v.eédmg

Insectncnde (Sumnh:on l[fha,
STACOS l/ha)+ Bird dontrol

Harvest o m_i"#l ‘

Yes, 7e:_u'i:e!y'. ]

| 370.5ha (st ecopy
376.4ha {2nd £rop) .

483tlha {Ist ceop) o
3. 33Uha (?nd c¢rop, altached
by vinls discasc) -

Source Heé.ﬁng from tﬁe GVC and GI of lhe cOncé;ﬁ@gi zlﬁéf'i‘iﬁele_gr;.' I‘ S
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Table 3-3-5 Present situation of aniinal production in sub-prefectures concerned with study
- area _

bepanmenl o Dimbokio MBahia Bongouanou Daoukro

Sub - ptefecture Dimbo - Bocanda  kouassi- ‘MBahia Bongoua MBatto  Ouelle
: : _ kro - ~ Kovassi  -kro - -nou

. - kro
Caile - ‘Nomberofparks " 16° 8 - (9 e %)
T U Odanizédheads 3080 846 - Q1) QI O™
'l‘:oi'al_hé'ads o o :=‘.(7,5i_:b)" - 3 (3.’249) . | NA. NA.

‘Sheep Numberofpiks <200 2 1 (. ) on
U Oganiddteads 1019 U6l 189 2399 @3en (3029
CTotalhesds T(36000) (1689 . NA. NA.
Goat ' Wolalheds 4993 1572 - UNA (L6 (5656)
Pig  Nombeiofparks -) “N.A. ™ ()

- Organized heads - ' sy ()
Brotler " Nomberof paks o (1) U NAS Y T T
hens Omamzedheads L (M46s9) T (y T Gy
Tgg  Mimberofpaks () NMAL D) o
héns  Organized heads ' ’ ' -

-Chicks S | ('). N.A. .(-‘) - (600}
Hens _ (-) CNA (8.798) )

Fish | Numberof enter - | PN | _ |
“caltuee - prises 4 3 L B3 Y ey
Numbecofponds 3L 2 - - 28 9 @)
-I—_"A‘,-‘;;-;é;e,: e 5?3'7 AR . UNA. NA @8
Cbedeien - oo o R ¢

"Réma'r:k‘_'s : '(_':) Values for the Depariment.
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3-3.4 Agro;Economy_
(1) Farm Economy
(a) Genéral Sitvation

A Farm Economlc Survey on 100 farm households in 25 VIIIages in lhe survey area_ __
was camed outin October 1993, The result of the survey shows that one faml household
(mcludmg several famlhes) contams the avcragc of 6 23 mdlv:duals and 2 54 pomntlal
workers. The size of the fanmng iand owned by one household was not made clear ftom the
- data, but the average size of the cultivated area per household is 2. 49ha Wthh is dlwded
into 0.98ha for maize, 0. 81ha for yam, 023ha for coffee, 0.17ha for paddy, 0. l?ha for
- cassava and 0.13ha for cacao. Some mixed culllvatlons arc observed, but specific dala is not
available. The head of the household is 38 years old on the average, of whlch 45%
understand the French languagc and 35% havc at. least somc education of middle school .
level. -

®) Empl()yment at_i_d Jobs
Cultivation of such products for sclf—consumpuon as yam and maize as well as ;he
cultivation of the cash crops or craft crops are the main productive actmucs of the area.
There are almost no other job opportunitics, and some seasonal and long term emlgratmns_
of the young workers are obsetved. In some areas of the N'Zi River, the seasonal fishing
applying the traditional methods is perforlne&. | | B :

(c) Cultivation of Crops

Based on the survey result the relatlonshlp of the main ¢rops and the number of thc
culhvatmg farm households is shown in T'able 336,

As shown in the table yam is cultwated by all the houscholds and 1s the primary crop .

Furthermore, paddy is cultivated by 30% of the total households and coffee is culll\faled _ |

only by 15% of the hm:seholds '
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3 Tablc 3-3-6 B Crop“cuitivélidn and farm number

“Crops . Culuvatmn arca (ha)

~Fafth number % (Farm)

~Coliee 9349 15 152
- Cacao S 13.00 4 - 4.0
- Paddy -16.93 30 303
Cassava . 16.93 31 - 313
- Maize 97,50 68 - 68.7
Yam. : $0.05 - 99 . 1000
“Totl 201 55 <99 farms -

Source: Farm Beonontic Survey, October 1993
“The. cultivation area per household is 2 A9ha. Amoug them, maize’ occupnes the
largest 39.4% of lhe total cultivation area, yam occupies 32.6% and the paddy only 6. 8%. -

Table3 3 Coltvaton aea per fam

:": CIOpS B

 Coltivation area(ha) - (%)

 Coffee 023 92

- Cacao 013 52

' Paddy 017 6.8

_ 'Cassava' | '_'_0.17 _ 6.8

© Maize 098 394

”_Y‘aﬁi | 081 32.6
Total _ 2.49 100.0

" Source: Farm Econonnc Survey, October 1993

© (d}  Farmers' Organizations

_ Although the achwues of the GVCs whlch center around the coffee and cacao, used
to be the active in the past, they have become stagnant in most of the villages at present.
According to the Farm Economic Suwey, the majority of the farm households are not
encolled in the farmers* '0rg‘aniza'ii0ﬁs ‘with some regional differences in specific percentage.
The enrollment rate in the GV(,s amounts -:mlyr to 333% even in the top-ranking Dimbokso

- prefecture
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Tablé 3.3.8 Participation rate to farmers® c‘ir’ganiZétion

Distit ' GVC  Mutualaid . Both “No

Dimbokro o33 333 . 333
Daoukro g3 83 833
Bongouanot . : 50,0 e - _50.0
Bongovanon 5.0 400 100 . 450

‘Source: Farm Ecosomic Survcy, October
(2) Land Tenufc

As stated in the land tcnure law in 1964, the land ofﬁ(:laily belongs 16 the govemment
in Céte d'Tvoite, However, an automatic ownershtp nght is given to whoevar brings a
piece of tand into culllvatmn That law is usually apphed only to lands under direct
governnment control such as niational parks ‘and ‘classified forests Actually, the owner-
operated farms dominate the land tenire system in the sludy atea as well as in the counlry.
There are two lypes of !a_nd tenure. One is called "le certificat de Ia plantation," which is
legally for perenniat crop. The other is "¢ titre foncier,” which is for all land uses.” For
cash crops, there is'a form of sharecroppmg called in Baoule "ABUSSAN" a type of
sharecropping in which the share cropper gels one third of the producl:on the rést bemg
kept by the owner farmer In rural areas where most of the lands arc. actually under the
contirol of the rural commumlles, an oulsufer has to get pemhsston from that commumly to
have access to the land. ' o

(3) Marketing and the Post-Harvest

The general markelmg conditions of Ihe pr;mary agucu]tura] producls in the survcyed .
arca are summarized below: : :

{a) Coffee.

: There ate lwo broadly classified marketing channels of coffee in this area One is
through the prefectural agrlcultural cooperative associations, and the other is through the
private marketing agents The handling share of these two channels; while dlffermg from

-~ district to district, is divided almost ¢qually into two in all the arcas However, it has been '
_ observed that the share of the cooperatives is decreasmg due (o the fund shortagc of the

cooperatives and the lack of the transportation means. The share of the pnvate agencics ate
sta:lmg o grow.
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The‘piddtlber‘s p_ﬁ{:e for coffee, which was 200 F.CFA/kg in January, 1994 at the

time of currency de\‘rahialion' was raised to 275 F.CFA/kg in March and to 530 FCFA/kg

in September of the same year for the crop scason of 1994/95. Likewise, the price for cacao
was raised (o 31 5E (,FA!kg dunng the ¢rop season of 1994/95.

(b) Cduon.

A stable producuon and sales of colton can be expected, becalise the CIDT carries out
~ a consistent production suppmt ranging from the extension and cullwatlon guidance to the
crop collechon and shipment, Howevcr in this district, the cultivation area for cotton is
-~ small compared to that for other ¢rops. The producer's pnce for the ﬁrsl grade cotton in
1993/94 was IOS F.CFA/Kg, and it increased t6 150 F.CRA/Kg in the 1994.4’95 cfop season, -

(©) Paddy.

The paddy cultivation in this area mostly consists of the raln -fed cultivation of upland
paddy Though its yxcldmg level is low, paddy has two important aspecls First, paddy can
- serve as the preservat:on food durlng the off—crOp season of such staple food as yam and
cassava, Sccond paddy can be sold for cash Paddy is fnainly sold to the milling agents
from outstde lhc vlllages as well as to the buyers from the cities. The producer s prices of
p'iddy and rice apprommatc 30 FCFAIkg and 150 F.CFA/kg (pnce before the devaluation)
" respectively, though the numbers vary accordmg 10 such factors as the quality of the
- product geogtaphlcal conditions and shipment period. Paddy is sold mainly to the district -
merchanls but the agncuhural cooperatlvcs in l)nnbokro prefccture have recently bf:gun to
buy it as well.

@ Végeiables.

- Many of the vegetables such as onions and tomatoes are dchvered to the area from

outside, and the i in-area products are geﬂera‘lly sold at the local markel on a small volume. In

' Bongouam)u prcfcclure, the vegclab!es are shipped to the wholesale market in Kotobi city,

‘which is expected to play a more lmpoﬂant rol¢ in the promotion of the v egetable cultivation
“in the futare, . :

The pnces of lhe agncullural products are subjecl to consnderablc seasonal changes

: and the paddy and’ maize prices even double betwwen thc lowest and the h1ghest (See Table
3-3-9).
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Table 3-3-9  Monthly fluctuation of retailer prices in the Dimbokro nharket

- Month - Aug.- Oct. - Nms]ah.; : "-FeB"Apr © May SJul

Crops P.CFA/kg  RCPA/kg FCPA/Kkg  F.CPAKg
Paddy 55 ~75 70 ~ 80 80~100 100
Maize 34 <40 40~ 50 50~ 80 80
Cassava 25~30 40 40 2530
Yam st 100 100~ 125 125 ~ 150 - T1s0
d 60 50 S0~ 60 Y
Plantain Banana 250 - 200  200-250° 250

CPeanwt - . - . 50 50~80 0 . 80 . 50~80 -

Source: CIDV office, Dlmbokro Depaﬂment
Note: Data area as of 1992~1993

3.3.5 Suppornng Syslém

“The supporting system C-f this area underweit a great changc when the new extension
supporting organization (ANADER) was ecstablished in September 1993 Before the .
establishnient of this new organization, several agrlcullural dcvel()pment agencies, each for’
s correspondmg crops, performcd the extension supporlmg service and prommlon of the
cooperative aclivities. Three main agricultu:ai development agencies, CIDV SATMACI and
'SODEPRA, perfonned the suppomng activities. Bach office had (wo {6 fen extensmn
workers in each district, with one worker covenng apprommately 300 fa:mer hOuseholds "
(m 8 to 15 villages) for his operation”activities. The: new extension organizallc)n was
eslabhshed by consolidating the above mentloned three agrmullural agencnes with CIDV |

covermg food crops, SATMACI covering coffec and cacao and SODEPRA covermg -

livestock. This one organization will perform all the extension achwtles of the main
agncu!tural crops (excepl for the cotton) in this area,

ANADER has started its extension activitles at the deparlmenta‘l office as a foothold' |

under new policy. The dnsposnion of ANADER staff is shown in Table 3:3-10, It may be'

; pomted out that delay in staff dispatchient and stagnauon were noted during the 1ransmon" |
penod of the organization. At present, the’ dlsposmon of siaff is almost sahsfactbryf )

although the specialist of farmers' organization is not dlspatched in M Bahiakro and
Dimbokro dcpaﬂment This kind of spéc;ahsl is tmportant to ‘the pro;ect and sh()uld be. '

depatehed to the depaririiental office as s00n as possnb!c o
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Table 3-3-10 The Disposition of ANADER staff

- Speciality - Plan . Present

o MBahiskio | Dimbokro | Bongoiinon | MBahiskes | Disbokio | Bengouncu
Chief N i 1 S N

Technical Specialist 2 2 2 2 - 2

Fartner's Specialist | 2 |" "2 | 2 > ) N
Superviser. -~ © ] sl 31 6 | 5. 4 6
Noxentionworker |18 |24 | a7 L oas | s | 31
| Secretary S | | 1 i -
| Cashier 1 1 | 1 1 i

Driver | 1 ey . | 1
Operator(Fax& Radro) 1 R 1 1] 1
Guard’ | 1 ] 1 o | -1 1
Total 0 | a7 s3 | 2 | % 53

As fot the agricullural credll lhe Agncultural Devclopmenl Bank (BNDA) which
used to manage msutullonal credrt for the agrrcultural organizations and the farmers, has
*tenminated its opcratrons since the seccnd haif of 1990, The termnination of the Bank means
| that all the farmcrs, mcludmg those in this area, have lost access to institutional credit, and

lhat lhe srluatron of the agricultural credit which should support the agnéultural producrron is
~ not very promising for the farmers

Furthermore, as a new dé’velopment', the CREP (Rural Saving Fund) and the
' CCOPEC ‘(I;oari Cooperalives), whose activities have the characteristic of a credil union
open {o all the commumly members regardless of the occupations, have staried expanding its
aclivities lhroughout the coumry In the survey area, one of their branches was estabhshed
in Dimbokro in October 1992 Atthe end of September 1993, the lolal number of unions in
all branch ofﬁces are 162, and lhelr total capital was over 2,630, 000 F. CFA. Of the 162,

79, whrch is about half of the members ate stockholders and only ¢ight, or one-tenth of
o thcm are farmers Thc umon has not supplred any fi nancmg ycl H0wevea', its interest rate
s supposed to be comphant with the Ccnlrai Bank (BCEAO) At the time of rhc survey, lhe
annual mlerest rate was 7% for the deposrl and 18% for the loan

| 3'-3'-6_ ;Fﬁrmeréi'-:'brg;ar_li_zaiiorl

The exrslmg groups concemed with agrrculture in the siudy area are classified into
; four lypes They are coo;mratwcs, GVC(umon of GVC), informal groups and mutual aid
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groups.

' Thete {s an agricultural cooperative in Dimbokro department called "Ccrop'erative% |

o Entente“ An econonucal farmers' group al village le\el is ‘called the GVC, and a group is I,

‘organized for each crop the famrers produce

A GV(, i defined as 4 group of people with the same professron who Irve inthe
same vrllage and havé the sanic- ob_lectwe In order to form a GVC at least Seven n
members ai¢ necessary The adn‘unrstralron council is composed of three to e!eVen elec(edr
members ; of which'one third should be renewed every year _ '

Inthe study area, there are I91 GVCs wrih 9, 608 members dea!rng with coffee and
' ¢acao productron The various GVCs have been establlshéd to bring econmmcal beneﬁts to
farmers under the supervrsron of the agrrcullura! ageneres in charge Actuat achvrtres of
those groups are mos!ly lrmrled to markeimg of producls '

Altho’ugh'lhe c_ooperalive in Dimbokfo was esiablis_hed in 1976 as a GVC union of
coffee and cacao, it has been involved in péddy and maize rﬁerkeliiig' since 1988; From the
interview' of the president of the coopérative, the marketing amobnt of coffee and cacao has
recently decreased due to the lack of capital and transportation. The‘ collection of produdts is
often delayed and farmers cannot get payment lmmedrately The number and members of

- GVCare shown in the following table. ' ' B

' Table3-3-11 Present siluation of GVCs -

Distict ~ ~°  °'GVC.

| _ "No. " Members
Dimboko 8 et
Bocanda 50 1124
‘Kouassi - kovassikro :'_ 0 AR I
Ouelle s SRR &1 I
MBato 2% 181
MBahiakre ~ . 14 "oy

Total 191 9608

Source: Annual Report of Activities l992,Agrrcullurachpartment Of fice
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3-4  Relevant Irrigation, Drainage, and Agriculturat Prbjeéts

_ ' Currcnlly, lwo pmjects are opera!cd in"and acound the survey ar‘ea "M'Bahiakro
 Irrigation Pro_;ect" sitnatéd just the north of M'Bahiakro Crly and "Adahou Irrrgatmn
'- Prolect" located two kilometers northeast of Adahou Vrllage Bolh pro;ccts, which were
_conslmcled usmg !he funids of the Government ‘of Cote d'Ivoire, are dcscrrbed below
- Qutlines of two ottier agncultural projects that are related to the survey area and shl] in the
~ planning stage, and Sakass()u lmgauon PrOJecl that can be teferred to as a precedent are
- provided as we]l ' :

() M;Bahiakr’o" Irrigétion Projeét |

| Th;s pro;ecl has 453 hectares of cultivated afea in an alluvial land that spreads over the
right-side bank of the N'Zi River. “The construction work of the itrigation facilities was -
'completed by the Rice I‘armmg Development Public Corporation (SODERIZ) in 1970,
I‘ol!owmg the dissolution of SODERIZ in 1977, ‘the “Textiles Developmcnt Public
'ZCorporatlon (CIDT) took over the managenient of the projéct and the proliferation of
farmmg and education on farmmg techniques, which were later taken over by the Food
- Crops Developmenl Public Corporation (CIDV), whlch is currcntly being rcorgamzed into
the Rural Develc)pmem Pubhc Corporalron (ANADER)

“The project has a loial of 453 heétarés of riéé'fields that is divided into seven blocks
for separatc managemenl Block-1 through 5, Block-5 annex; and Diaby Block. All blocks
except for Block:1 are equrpped with a portable pump, which discharges 70 liters of water
‘per second with a diesel engine of approxrmately 15 horsepower and is used to pump water
from the main stream of lhe N'Zr River to rmgatc the rice ﬁelds o -

“Fhese pumps are used On!j for ‘_the""s’er:oﬂri ‘séason - of rice cUlliv_ation
' (AugusllSeptember to January) and put to operauon upon farmers request.” If many
© requesls are made on the same day, the opcrator will make up an operation schédule by the
. farmers conscnt so that they can receive 1rrrgat10n in (v, Accordmg to the farmers, the
- pump is operatcd an average of thrae times: per hectare in hie second season with each .
| pumpmg operauon !ashng 12 hours from 6: 00 a.n. fo 6:00 pm.. The cost for irsigation is
eslrmated at 35, 000 (6 40 DOO E. CFA per‘ hectare for the second $Cason only, all of which
is bome by the fanﬂers T ,

- Since thero are no dramage facrmres in lhe area, poor dramage problems oceur during
~ the rainy : season. Also, the area is subject to a flood from lhe N Zr aner and suffered

_ seVére damages in 1975 19’18 1984 and 1989 RS S n
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(2) Adahou Irrigation Project

. 'This project, with planlmg acreage of 40 hcclan,s was 1mplemented and compleled by
_ the Mmrstry of Agnculture and Ammal Resources (MINAGRA) through the FOOd Crops
DeVelopmenl Public Corporation (CIDV) as a p:lot project of imgatwn rice -farmmg set up
in a valley area and spent a total of 120 miflion F, CFA .\ In the pro_jecl area an earth dam
with a dike of 9, 5 meters high and 400 meters long, two 1.25 km—iong maiin canals (a total
lcngth of 2, S kjlometers) and other 1rrlgau0n facilities, mcludmg a reservorr wrlh a storage
capacity of 800 000 m3, have been constructed. The construction of the dam was s!aﬁed in
Ma} 1991 and completed i in June 1992, Irrrgahon canals were eompleted in August 1992
Of the 40-hectare planting area, 20 hectares are to be utilized for irrigation rice farmmg, and
the othér 20 heclares for non irrigated farmmg Fish- -breeding facilities consisted of 22
pond cach measunng 20 meters by 20 meters, that were constructed right below the dam
" have not been put to use yet,

. One of the chasacteristics of this irrigalibr\ project is that the fam’ﬁng is managed
mainly by young people. Ma_;onty of lhe 34 farm houscholds involved in the project aie run
by young farmers.

_ - Following the compieiioﬁ of the construction, rice-g‘rewihg farmers ha\re"e,sleblished a
GVC, which is administered by the members of the Secretariat (Chairman Vice- Chairman,
Director, Depuly -Director, Treasurer, and Deputy-’l‘reasurer) who are elected every other
year, and under whrch four committees outlined below are orgamzed to handie pracucal :
affairs: ' '

'l) Management and Supervrsory Comrruitce (5 members) y o
Supervision of the water-level of the reservoir, maintenance and management of the
- reservoir, irrigation canals, and rice fields :
2) Irrrganon Commiltee (9 members)
_ Management of Iirigation -
3) Cultivation Commiiltce. (9 members); . . . S
- Management of group work and works mvolvmg machmery e
4) Machmery and Material Commiltee (7 members) R L e
‘Managenient of agr;eullural equipment (1 walk«and push type culuvator, 1 walk-
. and -push type harvester, and 1 threshing maehme) and 5omt purchase of fertrhzers
and other agricultural materra]s - '

CIDV (currenrly ANADFR) as an execuung agency of rhe project was laymg sleess
on'the education of settlmg farmers, who were cxpcrrcnced in growmg nce it dr) ﬁelds but
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ot in irrigated fictds, by dispatching a Ditector in Dimbokro and other representatives in
_ charge of the area to gwe gu:dance as well as by sendmg some of lhe farmers to the
traimng in hand]mg 1mgauon facnhues and opcralmg and: mamlammg agncultural-
eqmpments o - ' -

- Un‘der‘ the technical guidance of ANADER, members of the Agricultural Co-op's
: Secretanal and the Irngatl(m Conumttce hold a joint meetmg o establish basic policies for
wateér managemenl and decide the date to start irfi gauon and penod of rice cultivation. The
Imgan()n Committee members consisting of five members in charge of right bank and four
in charge ‘of left bank, are rcsponsﬂ)!e for actual irrigation activities and attend the start of
irrigation. Tirigation is started on whlchever ihc side (feft ot right bank) that has been
chosen in advance, and the necessary amount of water is supplied to each rice field one by
“one from the lowest level to the top level. - After irrigation of one snde is over, which takes
tWo to three days, lhe other side is lrrlgatcd in witness of the committes members fo!lowmg :
~ the same procedure ‘Because the area's water-retentton is rather poor, irrigation has to be
repcatcd frequently dunng the rice cullwatmg season. ‘Alk cost for the maintenance and
managernent of the irrigation facilities are borne by the farmers. According to the financial
report from 1992_, a uniform sum of 10,000 . CFA was collected from each household, a -
" total of which cornes to rather a high figure or about 17,000 F. CFA ‘per hectare.

 Since the arca is installed with drainage facilities of a total length of about 3.9
kilometers, including tertiary drainage canals, there have beén no poor-drainage problems.

- Rice cultivation was statted in Adahou Trrigation District in 1992, Due to delays in
’ facility construction, which \as not finished untit ‘Augusl, and underdeveloped farmland,
 the farmers were left to take over the homogenization of each rice paddy, and, as a result,

- the yneld in 1992 was only 24 tons/hectare Tn 1993; although they were able to raise only
one crop, the a\feragc. yncld was 3 tonsfhectare Based on the samnpling inspection, the
survey téam concluded that a yield. of 4 to 4.5 tons/hectare could be expected in 1994. (See
- Table 3-34 for outline of cultivation, and Aanex D-4 for samplmg inspection.) Since the
~ construction was completed relatwely ecently, the fields have not been equalized, the soils
“have not setlled comp!etely, and sonie fields do not retain water well. Also farmers often

cncounter dlfﬁculnes in purchasmg ferhhzers and other materials due to an absence of a
' 'managemcnt fund i m the Agr:cultural Cooperauve made avaitable to the farpiers. Despite .

jsuch c;rcnmstances, young farmers with enthusiasm arid hard work, are quickly improving

“their: farmmg techniques and ‘yields under the’ guldance of farrnmg proliferation
i organizahons, whxch makcs this project a gocd model case.



(3) Sakassou Irrigation Project

Although this project in Sakassou Provineé is situated far away frbm the survey arca,
its natural and social climate are quite similar to those of the survey ar¢a. Thus, in drafting
the Master Plan, we teferred to the Sakassow Project as a pilot case, which are outlined
below:

This pr0_|cct was 1mplemented as a par{ of the Central Regton Rlce Culllvation
Devclopmenl Pro;ect of the Govcmment of Cﬁte d'Ivoire receiving financial assns!ance from
' the Buropean Dchlopment Fund (FED). The conistruction work had started in 1989 and -
completed in 1990, “Thie size of the developed _lfrlgah_(m area is 400 hectares. Water is
supplied from an earth dam constructed in the Loka River, onc of the t_ributaries of the
Bandama River, with a dike measuring 13 meters high and 585 meters long and & water
storage capacity of elght mllllon cubic meters, to 53 irrigated blocks through'concrete fain
canals of a total length of 13, 32 kilometers and secondary ¢arth canals of a total length of .
18.0 kilometers. Some rice paddles within lhe. irrigated blocks receive overflowing water -
fiom other paddles This imgated area is cqu:pped with mam drainage canals of a total :
length of 6.7 kilonieters. As the ricé fields are created on terraces formed a!ong_the
~ conlours, their shapes of sizes are not uniform. Although rough equalization was done at
the time of terrace construction, each culnvatmg seclion was left to be cquallzed by -
- individual settlers,

The area, mcludmg two sections in Sakassou Clly, was allotted to th¢ fanncrs in: 13 |
v1l!ages and rice cultivation was started in 199} In 1994, the farmers _decnded to
" reorganize the Informal Group, which had been formed to managed the irrigated area in
1991, into the Agricultural Cooperalive (hereinafter called Cé:-'o:p),. and :tegisétrafion .
procedure was in progress at the time of survey.- Currently, the Co-op holds 450 members, -
The Co-op is administered by such officers as Chairman, Vice-Chairman, Disector, Deputy-
Ditector, and Treasurer, who are, as a rile, elected cvcry other year Pracucal busmess is
handled by the four committees outlined below:

1) Facility Mamlenance Management Commmcc . L .
lrngation planning and malntcnanccfmanagemcm of dramage facdxlles ‘

2) Agriculturat Equipment Management Commlttee : St
- Maintenance and management of 45 walk-and-push typc cultlvalors 20 walk-and-'

~ push type harvester, and 20 lhrashers owned by Co- op and collechon of | usage
fees. : S
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: 3) Agricultural Materials Managcment Commiftee: :
- Collective purchasmg and allotment of such agricultural materials as fertlllzera and
pesumdes N -

4) Dlslnbulmn and Sales Cormnmee .
‘Collection, shipping, and sales of products -

" In addition to the above s't'aff,.l 1 advisors and one clerical worker are employed.

_ MINAGRA has set up al'sy‘ste'm to Supporl the farmers lbr‘o'ugh_ CIDV '(c'u'r'renlly.
ANADER), a pronioling otganization, and assigned one chief in charge of the irrigated area
and two staff in charge of agr‘lc‘ultu'ral promotion.

, For water managemem the area was dmded into four i ll’l’lgatlon blocks of upper nght, '
block lower-nght block upper left bloc‘k and lower-left block of the Loka River, for cach
of which an irrigation plan is worked out. The whole arca is further divided into 60 water--
management groups, which are respon51ble for_lhe execution of their respective irrigation

plans. "The Central Region Rice Cultivation Development Project Management:
: Depattment,” which is set up in the rcg:onal office of ANADER in Bouake, drafts a basic
itrigation plan, based on Wthh the Water Management Committee of the Co-op and the
chief and promot:on staff of ANADBR j(lllllly WDrk out a detailed irsigation ptan for cach -
cultivation period. As a genera] rule, water is supplled to each irrigation block for a duration
of three to four days i in rotatlon whichi is adjusted as necessary | in case of rain or water

B shorlage Each 1mgahon block selects two lrrigation managers, who'are.in charge of the

irrigation activities of the block and attend the irrigation of other blocks if needed. Water
management groups that bclong to their respective irrigation blocks have good working
relationships as the members of these groups are relatives. :

_ : FED has 'proVi_dcd_ this prqjgct_".vilh funds fo'r the start-up and the operation of the Co-
op. Ur‘idér the. guidance of ANADER, the Co-op has been using lhe funds for various
purposes. First of all, lhe Co-op putchases festilizrs and other agrlcultural materials and

- distributes them to each farmmg houschold according to promoted cullwauon standard.
- Aftcr harvest, éach- houschold takes 650 kllograms of harvested rice for their own
consumpnon and harids over the rest of the unhusked rice to the Co -op, which keeps 5% of
" the rice to cover. the Tunning cost and sells lhe re.sl {0 contracted distributors. Since it takes a

-while to collcct fUnds from the distributors, the Co -0p pays the price of rice in advance,
_ 'deductmg lfic cost for matenals and equ:pment usage fee defrayed by the Co-0p, to each
househo]d usmg the moncy m the fund. ‘



" Prior to the implementation of Sakassou Iiigation Project; 49 fdnﬁe'ré were énga'géd
in small-scale “flood rice-farming "for about ten years, {aking advantagc of CWe[ﬂOWS of the
Loka River. Allhough other farmers had no previous experience in 1trlgated rice farming,

‘they managed to achieve an average yield of 3.8 tons/hectare i in 1991, the fiest year
followmg the compleuon of the pro;ect “The average yield has been growmg steadlly over

| since, achxevmg 4.4 tons/hectare in 1992 and 4. 8 tons/hectare in the first season of 1993,

but it declined to 3.3 tons/hectare in the s_eco_nd season of 1993 due to damages caused by

viral diseases: (For the outline of _c’ﬁlti\ia_tion for 1993, see Tabié-3—3~4.) “All'the farm

households are virtually growing two crops a year. 3 :

Sakassou Trrigation Project is a good illisteation of close cooperation between
'ANADER and Agricultural Cooperative, which used the funds provided by FBD s a.
leverage to take strong leadership. Allhdugh' it carries a charactéristic of “managed -
agnculture," the fact that they managed to éstablish intensive rice famung where fanmers had
no experience in imgaiu)n farmmg makes this pro;ect agood model to be rcfe:‘red to by the -
future projects. - ' ‘

(4) Things to Leam from Precedent Cases

*In this section, we will exclude M'Bahiakso Irrigation Projez‘:t'sin"ce'wé have proposed
_ rehablhtatlon work of this project as one 'of the priority dcvelOpmem sxles Thmgs that can _
be learned from Adahou and Sakassou ngallon Project are as fo]lows ' ‘

First, the implerﬁentati(‘)n of the project has drasticalty ifnprévéd ihe rice production of
the arcas, where farmers used to grbw rice in dry fields by means of stash-and- bum
agricolture. The dramatic increase in rice productu)n has 1ot only raised the farmers
incomes but also contributed to enhancing the self-sufficiency of the region and the country,

Second, the development of irrigation farming has completely eliminated slash-and-
burn rice-farming in the relevant villages and thereby allevnated enwmmnental dESlrucuon o
caused by such famung method '

Third, as irrigation rice-farmi ng requises modern techniques and careful managemient,
it is carried out mostly by young farmers. Thus, it has stoppcd the efflux of young workers’
and the depopulation of the villages and contnbuted greatly to lhe govemmenta] goal of '
bringing g back the youngcr generallons (6 rural v:llages : :

Fourth, the irrigation projects in Adahou and Sakassou proved that it was p0$31ble
even for farmers who havc 1o practical experlence in 1rngatlon rice farmmg to carn h:gh

+83.



income in a short period of tinie by quickly mastering the techniques under the strong
guidance of promotional organizations.

Fifth, as for farmers' orgamzatmns both Adahou and Sakassou have organized
farmeérs” assocmuons (allhough each had & different name for it at the time of establishment)
“and set up committces and assigned staff who are in charge of water management _
~ equipiment usage, ‘sales of products and so forth in order o facilitate their group activitics.
However, even farmers' associations cannot be run effcctwely without proper financial
managcmcnt In this rcgard the orgamzahon m Sakassou Project is better managed because
a manager with ﬁnan(:ial expemsc is posﬁioned to take charge

'SiXth with'regards to agticultural crédif SakaSsdu Project is securing steady supply
of agncultural materials by using their management fund to jointly purchase agricultural
' cl:cmjcals and, femhzers (thc ¢o-0p purchases them on credit on behalf of the farmers). In
Adahou area, on the other hand, farmers have no access to agrlcullural credit and, as'a -
- résult, are s:gmﬁcanily falling be_h_md the Sakassou Project in terms of productivity and
: yields. However, in order for the co-op to purchase goods on credit on behalf of the
' farmers, it feeds a staff with special knowledgc of bank-account Maliagement, elc..

Se\ enth pomt is lrammg and promotional activitics. ANADER (formerly CIDV) is
aSS|gnmg promotmn staff to both projects. In Sakassou district, the chief in charge of
1mgated sectlons and two pmmotlonal staff are prov1dmg guidante in water management
and related malters, which i is resulting in high yicld. In Adahou area, one promotional staff

_ and the Direct()r of the provmc1al office are providing support. ‘Although not as productive
 as Sakassou Project, the area is expec(ed to yield nore than 3 tons/hectare. As for operation -
~and mamtcnance of agrlcultural machmery, farnicrs from both projects have taken training
- ¢ourses COnducted by ANADER {formerly CIDV), which should be continued i in the futvre
" as well. However, from business standpoint, effective sales strategy is needed in addition
't technical support.- Comprehenswc supporl including the assistance for technical and
financial matters and distribution, whnch incogporates the support activities of OCPV for
distribution and sales of agricultural producls, will likely become mcrcasmgly important in
the future. e

Elghlh pomt is the dcvelopmeut of agricul:ural 1and Sections at lhe exlremitics of
‘Adahou and Sakassou sites are not connected to access roads or small drainage canals. This
i hindermg the i ingress and egress of coltivators, materials, and products to and from the
paddy fields as well as' the flexible and efficient’ water management. Insufficient
| equahzatmn of cuitwatmn ﬁelds, especnally in Adahou aréa, is causmg uneven geowth and
' resullmg in low’ yneld Thcrefore in rorming an agru:ullul‘al land developmem plan, these
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factors need to be taken into consideration.
{5) Local Agncutlural Dcvelopment Pro}cct in Ouelle

Thls pro;ect is p!anned in 1993 asone of L0ca] Agrlcultural Developmcm PrOJecls for
' the ex-Cacao Belt, in which the pro_:ect area, Ouelle Sub- prefccluro of Daoukro department
is situated.

The ex-Cacao Bell, whlch once expencnced a sngm ﬁcant économical growlh bronght
about by the fruul“ul production of cacao and coffee, has recently faced dll‘ficultlcs due to
remarkable declm;: of the production of these crops and farmers' incomes derived from the
" unfavorable ec¢ological and economical oooditi(ms such as scarcity of rain and lowered
market prices of these products. In order to cope with the above-menuoncd d:fﬁcumes )
Local Agncu!lura! Developmeént Projecls for the ex-Cacao Belt have been planned bemg-
aimed at encouragmg agriculture not so much dépendmg oit cacao and coffee productmn n -
this area. The following is the project oul]mc o

- The major components of the project .

1) Reinforcement of the dovclopment of agriculturo being cilrrehlly going o in the 'prbjcd'
- To encourage ¢olton culuvahon along with food crops production assomated w:th it
1n561hec{aresof1ands . ' : R S o
-~ To develop rain-fed rice cultivation in 840 hectares of alluvial lands along the N'Zi
river in the western part of the sub-prefectum and aloug the Como¢ river in the :
castern part : T Sl N
-To support ammatwn and orgamzatlon of food Crops producers as well as ma:ketmg:
of their products ' - R '

2) Introduction of new aclivities mto the pro;ecl area .
- - To encourage breeding of swine - -
- To introduce selected breeds of poullry : P
- To develop produchon of vegetablcs such as eggplanl okra and popper in 45
- hectares of lands, which will be managed by four groups ‘of women bemg ainied at
giving income Oppoﬂumucs to women - : - SRR o

-3 Improvomem of mfraslructuro

-To construct 85.5 km rural roads for access to planned rice producnon areas - :
- 'T6 install 14 drilled wells o_qulppcd ‘with manual pur_np_s especially for plan‘n’e‘&d-.
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' produclion areas

chmm_gs_t_{mfm_&[i_l
: ~InVcstment cost - 1,307
.- Recurringcost ~~ 701
* - Conlingency cost 326 .
~ ~Total - 2334 (ax-inclusive)

2,-!6?' (tax-r:ce)

The funds nceded for the pro;ect are to be born as follows:

Costs bom by the state -
| ““On'the govemment budget = 1366 (mainly for lax payment)
-« On the direct grant to the pmjecl 1,231 (seeking foreign funds) -
Costs born by muni¢ipalities 16 S
~ Costs bom by farmers (for recurring cost) : : :
- On the credit system 644 (seeking foreign funds)

- ~On oWn funds _ 11

- The rcsponsnb!e agency for tha pro_;cct is Mlmslry of Agnculture and’ Ammal
Resources (M[NAGRA)

Reg’ardiﬁg o'rg'anizalibn and manageﬁ‘icni of the project, importance is attached to
pamcnpatlon and cooperation of concerned local orgamzallons and people for the successful
pro;ect 1mp!ementauon Accordingly, the Locat Development Association, composed of
people concemcd in the sub-prefecture including the mayor, senior officers, village chlefs,

tepresemam (] from farmers associations is to be set up. And a executive secretary of the
| association is to be employed for practical business exccution for the project. The Local
Developmcnt Assbcnanon is to send a requést to the Mimsiry of Agr:culture and Animal
Resources (M[NAGRA) for a fea.e:blhty sludy of the prolecl

A central steering committee is to be cslabhshed consnslmg of reprcsenhtwes from
’ agencms concermed of the central level '

The feacxbahty siudy w:ll be done by D(,G’I‘x through an agfeemem wuh MINAGRA

in acnve- c¢ollaboration with lhe Local Develépmcnt Association. After approval of a draft

~ final report of the feasibility siudy by the central steering committee, a final report will be
- .'submtltcd to MINAGRA wlnch is in ¢hargc of seekmg funds for the prOj(:Cl
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(6) Tirigated Rice Production Improvement Pfojéét in Central and Noith-central Régi0ns

The economy of Céte d'Ivoire, which is b'a?:ically depending on agriculture, especially
production of cash crops such as cacao and coffee, has been disrupted by the lowered pnccs .
-of these crops in the international market. As a result, cncouragement of food ¢rop
* production is becoming more and more imponant in both agricultural séctor and the national
economy. Among food crops, rice has become one of basic foods for recent 20 years and is
increasing in demand belng brought about by populahon growth, urbamzatlon and the
relatively declmmg trend of the market price. Accordingly, the govemmcnt lays stress on
‘encouraging rice production to achieve self-sufficiency of food. .

As far as irri gatcd rice production is concemed the Central and North ccntral regions
“have physical and human potentialities with a consxdcrablc extent of exls(mg irtigated paddy
fields. In the 5th Program of the Furopéan Development I‘und (EDF), an irrigated rice
“production dcvelopment project in the Central region was executed thh a relatwc suceess.

A pre-feasibility study on this project was conducted in 1993 to bc proposcd to be exécuted o |

in the 7th Program of EDE.

The project aims at encouraging irrigated rice production thtough the rehabilitation,
improvement and/or expansion of 25 existing irrigation schemes selected from 50 schemes
in the Central and North-central reglons Although these two reglons cover all of four
departments concerned with the JICAS study area on the "Integrated Rural De\'elopment -
Project in N'Zi River Middi¢ Basin"; only. Adahou and Trianikro schemes in Dimbokro
deparlmenl (situated outsnde the JICA's study area) are included i in lhe possnble EDF's _
project. : L - - ' '

The following is the project outline.
- The major components of _t__bg_p;‘oigc;

D Rehab:lltalton and expanston of i 1mgauon schemcs of 2 ‘278 hectares 1mgated area
.- Rehabilitation of irrigation and drainage facilmes such as dams and canals and
readjustment of lots for 1,571 hectares of irrigated area - -+ .+ . R
- Expansion of 707 hectares of irrigated area through consiruchon of canals and farm
~ roads and preparatlon oflots - : .
- Construction of two dams for two schemes for 1mgat10n and ﬂood conlrol

2) Construcuon of agnculiural mfrastruclure and facnlmes UL RN S
- Rehabilitation of 325 knt rural roads (o improve access lo lrr;gaucn ateas
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- Construction of 37 warehouses (120 mZ or 200 i2)
- Installation of rice mills With equipment
= _Pf_eparaliondf fish pon'ds

3) Suppﬁrt (© farmcrs and coopcraln €s
- Orgamza!lon of farmers
- Provision of farm machinery . .- | .
- Organizalion_ of technical extension services and provision of technical training and
 extension for cooperative personnel and farmers.
'+ Setting-up a agricultueal credit system for the project

- Projectcost (million K. CFA asof. 1993) o
tax-inclusive - tax-free

-In'vcsmicn'tcosl . 46183 . 3.690.7 .
* Operation cost 11,2494 1,249.4
. Grant t0 GVC for the credit system -~ 2618 2618
Cdiilingency cost | 919.4 - 7803
Totalcost -~ - 7,048.8 5,982.2
Tax includéd in the above (1,066.7)

L Fmancmlsources _ . : - : -
- EDF, foreign curfency, local cost wnthout tax and grant to GVC . 5,982.2
- Cote dlvoire Government; taxes S - 1,066.7
‘Beneficiaries; cOnulbunon of manpower to rehabilitation M)rks | 325.0

L 'Th_é périéd for the pr'oject ihlple'nléhtaiit)n is p]anned to be five yeajs.
. Thc pro_lecl is cxpectad to be staned in late 1995 orin early 1996.

Qggg;} ;_augn and mggagemgn; of 1hg p_r_Jg;;

*The fesponmble agency of the pr0300l is the Mmlslry of Agriculture and Animal
 Resources (MLNAGRA) And the 1mplememahon of the project is to be entrusted (o CIDV,
o whjch w;ll be replaced with ANADFR after the effective estabhshment of the latter,

,-:;_;,f.-Th'e'-‘_s_lm'(;ture .t'f(j'r‘_coordinéti_on?aﬂd' impleme‘ntation of the _projea contains the
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following three raain entities. -

3-5

- A steesing and monitoring committee which consists of repéseitatives of concermed

ministrles and agencics. This committee has the mission of planning and budgeting
for the project and will enstire lhe consnstency of the: praject aclions: wuh Othcr"
pubhc lnler\'enllons in the project area and with the national programs,

LA project executing unit headed by a reprcsentallve fmm CIDV or ANADER based. -

“on lhe field. ‘This unit will coordmate and SUperwsc the supporl to !he farmers'
organization, ‘ ' '

- The producnon units made up by farmers' orgamzallons These uﬁ'i'ls will be
grouped into 23 GVC govemed by an administrative council, which is 'ass'isted by
~four ‘commiitees, dealing with agncullural mputs, managemenl of fac;lltxcs,i

. management of machmcry & eqmpment and matkéting, -

Hindering Factors to Agrlcultur_al l)e'velopmeni

In atming at hsghly productwc farm development in the survey area, the fol[owmg

factors are consndcred as obstacles:

(1) Physical Factors

(2) Inconsistent rainfall: Judging from the precipitation pattern of the survey area, it |

~ is possible to grow fice without irrigation during the rainy seéason.’ However,

+ because the rainfall is not necessanly consistent, a water shortage somehmes
occurs even in the rainy season. '

(b) River water shorlage during dry season: The main stream and the lribhtariés’bf '

the N'Zi River are the essential water source of the reglon Howevef, the flow

' volume becomes 56 lillle durmg the dry season that 1t is altost xmpOSSMe to
draw waler from them under the present condlilon

- {c) Flood and poor drainage: Allhough thé é‘illiwiai soil in the N'Zi River basin is

- suitable for cultivation, its poor drainage makes lhe area vulnerable to frequent"'
ﬂoodmg '

(2) Social and Bconomic Factors -

() Labor shortage The su:vey arca is comprlsed of about 120 vnllages scauered
‘throughoul the region wnh a total populalmn of aboul 30 000 The commumg
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efﬂux of people cspccrally lhat of young workers, is causing a labor shortage
among the farmi households.

: Damége_s' caused by domestic and wild anilllajsﬁ Crops are often ravaged by such

livestock as goats and sheep and such wild animals as monkeys, deers, and
birds. -

Lack of modern eqﬁipméht‘ Most of the farmers in the survey area, especially

_'those lwmg on the hillsnde, are usmg such lradluonal tools as "daba” and

“machette” to weed and harvest the crops. Cultivators and other agncul(ural
niachines are rarely used in the area.

Tradition of slash-and-butn farming: The staple food of the survey area consists

of yam, cassava, and corn, which are grown by m:grato:y farmers with the
slash-and-burn method. However, the land can quickly lose its fertility by this
~ traditional method unless a sufficient fallow penc-d is given or fertilizers are fed '

to the tand. Also, fire sét by farmers is often causing the destruction of natural

* and man-made forests including those of coffee and cacao.

Shortage of storage facilities: Many villages are short of adequate storage
facilities not only for products to be sold but also for crops for their own

_ cOnsumplion.

UnderdeveIOped dlstnbutmn system Although cicating a more efﬁc:enl
distribution system would eliminate unnecessary middliemen, enhance farmers’

. ncgonauon power, and thereby increasc their profits, the ex;slmg distribution

- system of agricultural products in the survey area is far from being developed.

®

XOR

- Despite the fact that farmers are running such organizations as Agricultral
- Cooperatwc and cherahon of Agricujturat Cooperatwes they are yet to solve
“various problems such as lack of funds, msufﬁc;ent sales promotion actwmcs,

and fow coliecuonfshlpment capacltles

Underdcvéloped 'c'rédit' s'ystem' Ever since the operation of the National
_Agrlcullural Development Bank was suspended farmers have been cut off from

: ﬁnancmg opportunmes offered by govcrnment institutions. Promotional
;orgamzallons are also wnhdrawmg from agricu!lural-malenal advancmg
~ services. Under such circumstances, farmers are facing d;fﬁculues in secoring

necessary matenals _
Poor water-managemem in ex;stmg 1rngauon pro;ecls The irrigation canals are
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ot even mstalled w:lh water—gauging facnlmes Poor water—management is
causing an excessive use of irrigation water.
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4. MASTER PLAN FOR THE INTEGRATED RURAL
- DEVELOPMENT o






'CHAPTER 4  Master P_laﬁ For The Integrated Rural Development
4.1 General
'(l)' : Tho term of the Master Plan is set from 1995 to 2015, so that its targeted termination

of 2015 accotds to that of “The Agncultural DoVClopmcnt Master Plan® for the whole
counhy formulated by the Mlmslry of Agnculture and Animal Resources. -

“The M_aster Plan is formulated to present a strategy on the integrated rural develOplhenl
in the area of 150,000 hectares of the N'Zi river middle basin. The purposes of the
integrated rural developnient are as follows:

{a) To cox‘ltﬁbut'e to the nalioha]_ govemmental policy to proniote food s'élf-silfﬁolency
- of the country through increased production of food crops including rice,

(b) to upgrade income, nuiritious condition and living standard of rural population,

© jt_o' encourage r_églonal economy and to increase employment opporiunities through
vitatized production, processing and marketing of agricultural products, and -

: :(d)' to contribute fo envifonmental coriservation

(2) The Masler Plan is to be formulated Iakmg into consideration the nalaonal policies
mcludlng the above- mentlonod "The Agncullural Development Master Plan”, suitability of

“land and cl:mate ava:lablhty of water and manpower, enviropmental conservation and
v1abl_hly _from (echmcal, economicat and so_o;al viewpoints.

th regard to agncultural development in the stucly area, it is jUSllﬁed to focus on the
| '1mgated food producllon pamcularly lmgated rice p:oducllon ratmnally combined with
ram fed upland €rop culhvanon, considering -that: acco:dmg to the national policy,
rlmponancc is atlached to increasing rice produchon to achleve the national food self-
sufﬁcleney, and the study area has suntablc climatic conditions as well as a considerable
extent of available Jand and water resources for irrigated rice production, and it is being
B explored among farmers and people concerned to introduce or to expand production of rice
asa ‘cash cr0p replacmg cacao and coffee, whose producuon has recently a great deal
declined. '

.+ The shifting cultivation' With savanna and forest burning, which is dominantly
practiced in the'study aréa; should gradually be converted to the rotated cropping with

92.



plowing on the well-cleared farm lands, because the shifting cultivation is inapplicable o
marketable food production duc to its very low producuwly and likely to deslroy forest
environment if it is expanded as it is for increased producuon :

(3) With regard to b_‘a_sié approac'h'_for'agriémtural dcvcl()pi_hem,f'lhcré are two different
ways, naniely a large s_éé!c development and a piting-up of small scale projecis. In the stiidy

‘area, both the lw_o' ways. are considered 1o be Atechnically’ feasible. Th: large scale-
development is to dcvclép the avéilable water and land resources ‘1s much as possible in the

| study arca lhrough water control of the N'Zi river main s{n,am by bmldmg a largt, dam on

the N'Zi vpper strean, S LT e

“The other small scale type development is to develop resources step by slep mainly
* through iﬁigatc’d agricultum development by constructing smatl démis‘ in titbutaries and by .
utilizing the N'Zi main smam s existing discharge. COmpartd with the large scale type -
development, the small scale type development might ulahva.ly be effective and efficient for
* the fisst stage systematic development of irrigated agriculture like that in the study area
because it will bear earlier return of investnient (éafly fealization of production benefit),
demand lower cost and be easily financed, be more snmple on the pro;ect managemcm and
make it viable to mobilize traditional village communities. - - ‘ ‘ '

(4) Mcasures necessary for development should comprehensively bef'plan'n'ed fo_r

successfvl implementation. This is: very important for the modernized agriculture
: development in the study ar¢a, where the traditional shnflmg cultivation is still dominant and
. farmers are not at all familiar with modcmued 1rngatud agnculturo Orgammllon of fafmérs:
for water managemenl and products. markellng, supporting scrvices for extension of:
advanced technology and inpul supply to farmers and installation of post-harvest facifitics
should comprehensively accompany itrigation and improved farm land de\elopment -
Regarding rural infrastructure, roads are the most important and to bc 1mproved to respond
transporiation for increased production and communication fo: beﬁer hvm g Convenic,nccs of
villagers. Viltage water supply shoutd also be studied o salisfy basic requrrunem, for hvmg -
of villagers. - ‘ : - v

(5) Project Outline of the Master Plan -
(a) Development area -
The development area is planncd to be 4,613 hecl'ar;s compriséd of sites

supplied with water from tributary danis and sntes mpphed with watér l;fted by punips
- feom the N'Zi main stream. Dweiopmem snes were' selccwd bascd on the sludy
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“tégarding theif respéctive economical viability, soil suilability, existence of potential
- participans in the neighborhood and environmental aspécts antong technically feasible
- sitc&i"afc‘uﬂg tributary v‘al!e'},"s’*' and atong the N'Zi mdin sircam. The number of direct
beneﬁcnary farmers is estimated to bc 9,300 and the number of beneficiacy population
mcludmg their hmlhcs 38, 000 |

"'As for rain-fed égriculmm; which is widely found in the Study Arca, measures
“to improve its producimly will be planncd comprehcnsm,ly Measures (o encourage

animal and fish breeding will also be studied.

- Developrientsites - - Development area (ha)

17 districts of tributary dams -~ 3,685
2idistricts of pump irrigation - 7953
along the N'Zi main stream - :
Tolay S 4,638
" (b) Project components

CConsiraction v v__r,k;
< Irrigation syslcms dams in tributarics, low danis in the minor bcd of the N'Zi main
stream, pump stalions (o intake water from the N'Zi, canals '

- On-farm wotks’: 4,638 ha |

- Post-harvest facilities: storehouses and rice mills

. Agncullural machmery walkmg typc tractors and threshers

- Rural roads: 47.9 km _ _

' -Vlilage waler supply (drilled wells with_a manual pump each); 44 sites

*ISS "p‘ poriing services : _

- Orgamzal(on of farmers

< Bxtension and training of famnng tcchnology and water managemem
ie AgnCullur‘al credu -

4.2 é?La_n-a' Usé}man y
o itr’igaled?iéd bil:itivétibii""cdmbiﬁe{i with ﬁplén‘d ¢rop cultivation under rain fed -

condnuon are cmnsagcd in this Mastcr Plan [ollowmg this, the conccpt of land usc phn
was sdup as follows : - . RN o
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(1) . Proposed irrigation development areas would be detenmined based on the suitabitity of -

land for irrigated rice cultwa!lon the result of water balance calculallon based on the

. proposed croppmg pattem and economic, social and envifonmental vnablhly of the
proposed sites. - '

{2) For the development of NZi altuvial plain, the land with léss flood risk should be
selected. Flood protection works such as construction of flood dikes should not be
undertaken because 1) the works considerably increase the project costs and 2) ftood at the
rate of once in five years is considered to be acceptable in agdculture,  © -

3) Introduction of irrigated rice culiw‘ahon would dlrectly and/or mdlrectly contnbutc to
the effective and longér agricultural land use Extensive agricultural Jand use, rcpresented by
shifting culhvaiion with short fallow penods, should bé mlmmlzed for environmental
reasons thiough the i improvement of cropping pattems and fanmng practices for upland crop
.cullwalmn

(4) - Classified forests (foréts ¢classées) will not be subject to any type of development.

{5) In case of irrigation developmenl along the N'Zi tributaries, soil conservation
measures shoutd be taken in the catchment arca of the proposed reservoirs in order to
mlmrmze sﬂlallon

4-3 Irrigation & Land Development Plan
4-3-1 Irrigable Area

In this Master Plan Study, the irrigable land is defined as land suitable for paddy
cultivation, since it is understood that one of the main purposes of the pro;ect isto mcrease
rice production through irigation development. '

Accordmg to the results of soil survey menlloned in the Paragraph 3-1-1 of the -
Chapter 3, the lands with suitable soils for lrrlgatmn paddy cultivation is 88 /700 ha (et
irrigation area : 62,100 ha), of which 39,600 ha (rict irrigation area ; 27 700 ha) hes on the '
~ alluvia! plains extending along both banks of the NZiriver, 17, 100 ha _(net 1rngat_l_on area !’

12,000 ha) ties on the lower te,r_racé._and_remain'ingf3_‘2',000_h'a'(net irrigation area : 22.400 -

ha) extends along the tributaries of the N'Zi river (see Fig, 3-1-2), The most area of the
“above-mentioned atluvial plams might suffer from occasmnal ﬂoods brought about by lhe '
N'Zi river main course at the rate of one in every 4.5 years on average mamly in
- Seplember or October,
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4-3.2_' - Methods b_fflrriga‘lio.:i‘ Development
() Dcvclopmf_:_nt of lm’g:_iiion Arcas along the N'Zi River Main Course

_ Takmg into consideralmn resulls of lhe study and anaiysas for the lopographic '
: condnltons along the N'Zi rwcr main course and available water resources, etc.  For the
lmgauon developmenl in the above-mentioned mlgablc lands viable feom technical
viewpoint, the following 3 options were studied.

Op_{ion -1:  Method to us’é__nalural N'Zi river flow without construction of dams

. This ophon intends to use tho natural flow’ of the N' Ln river for irrigation Wilhout g
' conirollmg the flow by dams: For 1hc diversion of the nvcr flow 10 ciop lands, pumps or
intake weirs would beé n.qmred However, gravxly irrigation by using just only intake weirs
would require to raise water lcvel over 6 - 7 m, moreover as the intake pomts would be
'reqmred 1o be mstalled c)ver 50.- 60 km upsteeam from the most upstream part of the
irrigation atea on account of very mild river channel gradient as 1/6,500, construction of the
long dlstance head ra¢es would also be n,qumd Takmg into consideration such conditions,
pumping method at the most upstream points of each’ irrigation area would be optimum.
Imgation area covered by on¢ pumpmg station would be suitable to be some 250 ha or less
oh average laking into considesation the topographic condmons, efficient water management
for the future and the project execuuon precedent in Cote d'lvoire. As results of water
balance analysis dctalled in Annex B, it is proved that this option makes possible one cycle
~irrigation paddy wltwauon from July to November for some 4,480 ha (net ircigation area),
: howcver anolher cycle culuvallon from December to June can not be expected because of
. very lumtcd river flow in the Cul!lvailoﬂ period. This 4 480 ha irrigation farm land will be

o seiected from the Jower terrace not affected seriously by the flood damqgc bccause lhe

- alluvnal plams along the N'Zii river are often subjecl 0 lhe flood damage of the rainy season.

Opuon 2 Melhocl to store flow water of the N’Zl fiver by constructing low dams in the
-~ minot bed ' :

Thls Opilon mtends 1o cover mngalmn arca as much as possible for dry season by .
"Jconstructmg low dams to" store ftow water in The: minor bed of the N'Zi river between
M Baluakro and Dnmbokro Accordmg to nvcr channel profile and cross seclion survey
_made for the Study period and the lopographlc maps with the scale of 1/50,000, 10 low
: dams wuh some 5 m helght can bc: constructed at the. interval of 30 km on average along the
lenglh of 300 ke of the N'Zi' river main course betwéen M Bahiakeo and Dimbokro, By
| Onsiruclmg shese low dams, the volume of some 50 MCM rainy scason flow can be stored



constructing these low das, the volume of some 50 MCM 'rainy'Scasioﬁ flow can bs stored
in the minor beds and two cycles paddy of some 4,950 ha (net lrrigahon arca ! 4,300 ha) can
be 1rrlgated (see Annex F).- The diversion method froni these low dams to the lmgalton area
will be by nicans of pumping stations with the average command capacuy for 250 ha (two
stations for ohe reservoir) like Oplmn - 1. These irrigation arca will be selected from the
lower tesrace not scriously affected by lhe flood damage. .

Option - 3: Melhod to use N'Zi river ﬂow wnh comrollmg the ﬂow by consimclmg a.
- large dam on the river

‘The N'Zi river offers a good dam site near Fetekro, about 80 km 1ipslré'ém’fmm
M'Bahiakro.: Accordmg to the results of reconnalssance survey and examination on the
topographlc maps with the scale of 1/50 000 a reservoir with the storage capacity of about :
1,500 MCM can easily bé obtained by constmctmg a dam 40 m high.- As results of the
water balance analySis for the above-mentioned dam site lakmg into considerahon discharge
from Fetekro = Dimbokro restdual basin, it is proved that two cycles paddy cultivation for -
29,200 ha (net irrigation area : 25 A00 ha) out of 39,700 ha irrigation suitable land lylng :'
along the N'Zi river main course is secured by conslructmg adam of 38 m hclghl withthe
total storage volume of about 1,142 MCM (Tcmahveiy called as Fetekro dam) (see Annex - |
F) Ireigation water is once released into the N' ?1 river from the reservo:r and taken to the
ircigation lands by combmanon of pumpmg stations and ﬁxed weir of some 2 1 helght
respectively instalied at each 1rngahon tand. The dam reservoir ¢an also conirol the flood .
and the flood problem to lhe alluwal plains along the N'Zi nvcr WOuld be miti gated toa
great extent, :

(2) Development of Irrigation Areas along the N'Zi River's Tributaries

This method intends to usé the water resources endowed in the N'Zi tribularies
efficiently for irrigation. Inside the Study Area some 50 farge or small teibutaries withthe
catchment area of 10 - 1,000 km2 ﬁow into the N'Zi nver, howwer the flow is not only
hardly available for dry season but also unstable even for rainy season‘ Thexefore the’
construction of reservoirs is absolutely req-.ured for the deve!opmcm of fann farids atong lhe
tributaries. Accordmg to the results of examination on the topographtc maps with ihe scale
of 1/50,000 aund the reconnaissance survey made for the Siudy penod 28 s:tcs smtable for .
the dams’ conslructmn can be found in the topography. As results of the water. halancc
analysis for each dam site, two ¢ycles paddy wllwahon of 4 630 ha (nel 1mgauon area:.
some 4,100 ha) as showan in Table 4-3-1 is ade poss:ble Results of the water batance l _
analysis for Dienzou, Yanmon, Bholie and Atofou river as development prlonty area are.
detailed in Annex I%. - ST
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- 4.3-3- 'l"i‘rigétion ‘Water Requir¢iment
() ‘Meteorological Da_la

Meteomlogical obs:,rvahons mc!udmg data except ramfall observations arc being m 1dc
uniquely in Dlmbokro-uly lomted in the soulh part of thc Study Arca. As meteorological ;
conditions are dcmled to be a?most same in the Sludy Arpa, itrigation water requirement |
: apphed for all parls of the Sludy Arfca. was caTculaled by using lhc&, imctcorological data.
Daily a\erage mcteorological data for lasl decade ([980 89, as for rainfall 1973 - 92 ;
'monthly qv.cmge) nm,ded to calculate 1hc 1mgallon water quuircmém are shown below (see -
Ann:,x F for dutaﬂ)

' Mé(edfoldgiéal data at Dimbokro observational station

; Jan. | Feb. Mar. Apr. | May Jue. | Jul. Aug. | Seépu Oct. | Nov. | Dec.
Ramfall T Jani Twzolniss| 151216631952 [69.6 | 12331121.9]41.9° | 14.7
{mm) B B - 1 S ' :
Temperature | 26.7 | 28.8. 285 1287 [277 |265 [25.6 |255 |269 [266 |27.1 |259
Q) o . s P - N _ . _ :
Humidiy - J63  [es* {7t |73 |75 |8 |79 |79 |8 |77 |76 |71

WindSpeed [1.0 |11 jo8 o7 o6 07 [07 |68 |06 |06 |10 |O5
Sunshine 6.5 {6.7 . [65 |7t |68 [54 |36 |32 |45 |59 {66 |58

D) _'P(:)lc'nlia'li Ev'apotrénspira{iéﬁ (ETo)
7- “Though some theoretical and empirical t'ofm'ulas. are prcécnted in order to obtain
: potennal evapolransplraimn (ETo), Peaman's: formula well known in Cdte d'Ivoire is

' employed Thc calcnlahon results ('wuage vatuc of 1980 89) are shown below

¢ unit mm

' fa'ﬁ._.j ¥eb, | Mar.. Ap’rJ May | Jun, J'ul," AilgL Sept.. | Oct. Nbv. Dec.. ’]‘otal
w08 fior Juis ju3 |09 Jo2 |79 76 183 Jico Jios |97 11,183

" (3) Crop Watet Réquirémehl‘(BTcmp) |

_ '1he crop walcr nqmrcmenl can bc calculatcd by mulllplymg lhe polcnllal

-_cvapotranspuauon obiamcd i the abovc-mumoned (2) wuh crop coefficient (Kc) pn,pared

 for growing s[age of each crop. The crop cocfl";clcms fot cach crop are (o be values
_ presentcd in PAO Papcr 24 (scc Annex Ii for dcml) '
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Table 4-3-1 Factors relative to dam constrirction and fand consolidation in the development

area
. . Factors relative to the dam _

Name of river | Catch- | Voluine | tnactive | Total | Dam |~ Crest | Net | Gross

' ment | - TN BRI I S E I
R acme stotage | capacity | height | length | irrigable| area

: storage ' I : | érea -
(km2) | (m3) (m3) : (ﬂﬂ} )|y ] (ha) ) (a)
1. Yeboud Nrue SA53f eampre| 612.000f - asneee| 0 21.0f ¢ 27000 RE]
2 Sounglow ¢ P R R "'t_bu.‘ob'o assso|  2ze) . tzsae] o) o ooar0
3. Touslakevs 3 51l aoeom| 366000 assoo0 S 240] tasoo| a2 95
4. Seke Gloulovba 253" wisroo| 1012000 12,179,000 13.0 1,2300] 2':‘2_a ' 160
5. Kaie Css2| maosom| 2208000 mspaw} o 140 gr00f - T a9r] o se0
6. Mandia 107] 430200 asooo| siwwof ol zeseo] 0 96 110
7 Mo 36| awsem| w4agoo| - zease|  ro] 30l s 69
8. Akpobo I | vanee|  ssoto] isewem 190} esoo] 29 35
9. Dicazou © a1 2amem| 3ssce0|  aresen a2l 2200 78 110
10. - Djala o 2| esnae| 102000 asmew| o) asae] o s 4o
Subdotal - - 1 T sn} B S IR R B ciaanl T g0

k . o , _izfllbank of N'zi : o oo '
11. Baa 987 eamon] 3wss000| nseseo] - 240] 12000 1383 ase0
12, Ysamos - 39| lasteoto]| 156,000 - Zer0000 161 s00| 1 se|l . 80
13. Pokoukla N‘rucba 26| imzen| 104000 aswees]| - sl aseo] n| 40
14, Bassia . 6] - isaow 104,000] 1516000 16,0 sioof . 1
15, Scipa YsemieN | ©oaz] azsaeel 1ss000] s 0 220| o 7300 ‘61 15
16. Avode wf wwow| 1snooe] ssmex]  so] rase] - es 10
17, Nttiaweta  f - 25| “iaese]|  icogoo| aesom| owse| ases] o asp 40
18. Baya ’ 24 .'3.326.0_00 2,695,009 10,422,000 Ii.o " 600.0 170 200
19. B2 36| rassom| roaoe| - esion 60| seo0 Y s
20. Nyimisou ' o7 asmswo| semooo| Cameme| T so] ssoe] sl 70
21, Etotic 65] acosm] 260000) assose| 160 965.0 sil 130
22. Boudasse 73| sosom| 292000f  séssom| 120f aseo] o des] o
7. Ndii : 1| wmem| ascco]  sswe] T so] 300} T ie 20
24, Kpotpls 23] veésom| 92000 ¢ acamo} Cime] '570..6 o] g0
5. Al Cno] sasoo] - aco000]|  sssco wwa| o oenee] . wes) - 200
25, Damin _ 91| essmo| 38s.000] 7see o] - omen]  ams] i
27, Scogan -~ 30f awesee| 120.000] 228000 ivo]  é30| - ash 50

28, Ebimole ] o] sseve| iewwe]  ao| asos| - 20f o as|
Sub-tolal REETT) . N -1 _-7_2;4_542 1995 _"

Grasdiole] EEXT B : N S s -';4_'.635

(4) Percolation -

As results of the field survey al Adahou and M Bah;akro scheme, thc percolatmn
' through lhe paddy ﬁeld iS es{imaled at’s mmfday for loam and 10 mmfday for sandy sml
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G) 'Piiddliﬁg Water chuiremént

The puddlmg water requﬂcment needed bcfore sowing paddy is to be 150 mm. The
_ puddlmg period is planed to be 30 days in total by dividing the puddling penod in 3 slages
“with 10 days cach.

(6) Effective Rainfall

The effective ramfall is oblamed for both paddy and upland crops on the basis of 20
year fainfail data of 1973 - 92 as shown below, .

Paddy _

- daily rainfall < § nim | " effective rainfall = 0 mm
< 5 mm < daily rainfail <80 mm effective rainfall = 'd'aily rainfall ﬁ(O 8

< daily rainfall > 80 mm - effective rainfalt = 80 mm x 0.8 = 64 mm
- Upland Cr0ps' )

- dailyrainfall<Smm . - effective rainfall = 0 mm

=5 mm < daily rainfall <65 mm - effective rainfall = daily rainfall x 0.8

- daily rainfall >65 mm _effective rainfall = 65 mm x 0.8 = 52 mm
Notice : TRAM (Total Readily Available Moisture} is assuried to be 65 mum.
¢)] Cro_pping Pattern

_ “The proposed cropping pa{tem to estimate the irrigation water reqmrcmcnt is as shown
in FJg 4-3-1, ' : ' B : '

. (8)' Irrigation Efficiency

. 'I‘I_ie irfigatidﬁ efficiency for paddy field and upland is Set.up‘ as below.

. Bfficiency - + Paddy Field * Upland _
© o Application " 90%  790%

CUConveyance . T2% - T2%

S Miin Canal - (90%) T (90%)

- Field Canal - (80 %) (80 %)
[mg EfﬁcienCy 65 % - 65.%
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