(9) Design Unit Water Requirement
The design unit water' reqiiirelﬁé'nfs, which are set up as 24 or 18 hovr sucCé'Ssiva
irrigation, are calculated on the basis of the above-menhoned basic values not takmg mto

consideration the effective ramfall The results are as shown below.

{a) Development Plan for the N'Zi River Main Course

i) Option - 1
- Peak Irtigation Hours a4 hou'ts
- Soil Type : Loam - Clay

- Design Unit Water Réquirement : 149 lit/sec/ha (‘T able P-4 in Annex P

ii) Option -2 & Option-3 = :
- Peak Irrigation Hours | - 124 hours
- Soif Type IR : Loam - Clay
- Design Unit Water Requuemcnt » 1.55 lit'sec/ha (Table F- 4 in Annex F)

{b) Development Plan for Tnbulanes of lhc N'Zi River
i) Loam - Clay Area _
- Peak Irrigation Hours -~ : 18 hours e
- Design Unit Water Reiluirement : 2.07 litvVsec/ha (Table F- 4 in Anncx F)

it) Sandy Soil Atea
- Peak Irrigation Hours . o118 hours o :
- Design Unit Water Requirement 1 2.75 htfsecfha (Table P-4 in Annex F}

4.3-4 Concept for Irrigated Agric{lllure Devel'opmcnt

As mentioned in the Scctibn 4-3-2, four types of irrigated agricultuge devélopmbﬁt,’.
namely three types using water of the N'Zi main river and one type of schemes using water
of ributaries, are technically feasible i the study area. (See Table 4-3+2) Among four fypes,
the type of option 3 with construction of a large-sized dam in the main river is to exploit
~ almost full potential water resonrcés of the N'Zi main river to dc\'elop 29, 200 hectares of
irrigated agriculture, whose economical effi iciency is. rc]allvely ]usisfiablc However,
implementation of this casc has such difficulties as given below because of its large size of
development: 1) it will be atmost :mpossnblc to orgamzc and support more than 30 or 40
thousands farmers in a short period, who are not at all famllnar with :rrigated agrléulturc, 50.
that they wnll manage to successl’ully conduct’ eperation and mamtenance of irrigation -
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facilities and modernized farming; and, 2) implementation of this option needs a
considerable amount of fund ata time. Accordmgly, itis rucommended to lmplemcnt the
large—snzed dev elopmenl at the final stage of devclopment in the study ared, when farmers
'jand people concerned become expcrlenced with irrigated agriculture after small- sized
schemes have step by slep beén 1mplemented '

g Thc other thl’ee lypés of de\ elopment are all of small-sized schemes which can ch
‘ lmplemented one by one steadlly extendmg suppoiting services to farmers for csiabllshmenl
of stable 1mgated agncu}ture ‘Among those three types, the type of tnbutary devclo;)menl
schemes has the followmg advantages: 1) the schemes are of relatively hlgh economic
viability; and 2) it is the most viable for farmers inexperienced with lrugated agnculturc to
managc it, because operatl(m and mamtenance of this type of schemes with grav:tauonal? :
1rngallon is casy and mexpenswc Accordmgly, among the schenies, implementation of
those ]DSllfled f:‘om vw\\rpomts of economic v:ablhty, soil suitability, existence of:
parnmpaung farmess in the vicinily and envitonmental impacts is of priority.

“The type of 0p'ki0‘n' f schemes t'iiking itrigation water from the N'Zi main river i‘villi
. funcu{m as a part of the mtakmg and magaimg system with a upstream large dam, when the "
project of the opllon 3 is reahzcd In case of the type 2, iow dams will work as regulalmg
' and supplcmenlary reservous for the upsiream large reservmr Compared wnh the type 4
“with grawtatlonal imgatlon the types 1 and 2 have some difficulties on maintenance and

operation of pumpmg eqmpmcnt mcluded in those schemes and need mechanical skill,
approprlate fepairing in time of troubles and a con31derable amount of operallon cosl for.
cnergy and personne! to be bome by farmers Accordmgly, the types 1 and 2 are considered
tobein g_en_cral given less _pnonly than schemes of relatively more favorable conditions such
as the type 4 schemes. However, due to the presence of remote villages from the sites
' concemed by the tnbutancs devel()pmeni it is proposed (o gradually nmplement such a
development (argelmg areas wherc l'armers show enough wallmgncss for it and ‘where
COHdlE!OﬂS such as economical wabrhty, soxl sm!ablhiy and acoess are advamage()us
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" Table4-3-2 Irrigation dc’vek)pnﬁnt system in the study aréa

lrﬁgatioh dévﬂopfnéﬁi’a!o‘ﬁﬁ the N'Zi r'néiﬁrs-tr_e"am

lmgauon
development along -
the NZi !ﬂbutar‘xe;;__

(2) Pumping with

(3) Construction of

{n Pumpmg '(4) Construction of

~ without ¢ontiol contiol 'of the “alarge dam small dams oa

Hems - of the flow by Mfow by small upstream for tiae - the nibinaries

" dams dams built on the purpose 6f for the puspose
' - minor bed 0 b iddgation; fiood - of irfigation and

" conifol and flood contro]
* pumping eed con .

" downstream
Potential 5,150 : 4,950 : 4,635

dc\.elopmcnt area
(ha) .

29,200

Scalé of
development

Small, about 250
hafarea

Small, about $00
halatea

Véry big, 29.200 Fa’

20-1590 hafarea, i

most of the areas
have tess than 300

.| ba, hénce small size -

65,570

Approximate ¢ost 51,230 361,230, .. 99312 -
of the project : ' : .
{million CFA'F)

. Bconomtc 1.4 96 158 than 11 4 with

Intersial Rate of -
Return (%}

8.3

¢ach aréa havmg a .,
dlfferem fa!c

Single or double

Sm,g!e ctoppmg in

Dou:tik: crappmg. in

ouble croppmg. in

cropping a year: - | the ramy Season : rainy scason and dry sainy season and dly raify season and dry E
- - season season . season L

Op\,ratwn and - fasrly dtffcult dueto | fairly difficultdve to | Very comp!ex large Simple gfévﬂr

management of | the' usé of pamps and | the use of pumps and | scale system. Fairly - }isigation system

installations

the relatively high -
operaln‘m costs

the relatively high -
operation <osts

difficult dus to the use
of pumps and the -
‘relatively high
operalion costs,

with easy operation |
and management.
Reiamely low :
maittenance and
management costs:’

_ Dcvelopment sifes to be mcludcd in the Master Plan were selcctcd among technic'dly |
feasible ones of type 1,2 and 4 in I‘able 4- 3- 3, considermg the opllmum devclopmcnt size
and the foltowing condmons of eachsite:

" A) Economical viability; evaluated based on economical internal rates of returmn obtained
' {rom costs (construction and operation & 'm'ainten'ance costs of irrigation and drain:ége.
facitities, on-farm works and farm foads) and bcneﬁts (from income and expendnlure
of farmmg)
B) Soil su:tabnhty for :mgated agnculture‘ classified 1 (most sultable) 2 (smlabla),
(ma:gma]ly suitable) and 4 (unsu:!ablc)
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C) Existence of potential parhc:palmg farmers; presence of villages with population large
' enough o provnde pamclpants to pianned lrngaled agricultore and proxmnly of such
villages'to the devclopment site.
‘ D) Envxronmental |mpacts, whethcr the planned réservoir will submerge e:lher a
*classified forest a'trunk road or a vﬂlage or not - '

“The ‘r'eSi'.ilts:.‘Of slu'd} 'l"or 'séle(‘:tioh' 6f’dé\'relopiﬁéht sites to be included in the Master
‘Plan is shown in Table 4-3- 3. For the type 4 of lnbutary dam dcvelopment schemes, 17 j
‘ fsnles, other than those of unfavorable condmons with "C" ratmg, weie selcctcd As for’

pump- 1rngated schemes along the N Zi miain slream two sites, M’ thlakré and Bocanda,
were selected as developmcnt §ites in the table, because they have most favorable conditions
“on living ¢ of pasticipating farmers. and access to market bemg snua{ed in the nelghborhood of _
M Bahiakro town or Bocanda town : well s lhey have consohdated lands to bé dev cloped
_?The lypes of devetopment mvolve an annual double croppmg system which makes it

;possﬂ:ule for farmers to \x'ork ail the year round and secure more mcome
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Tab_le 4:3-3° Selection of priérity &e’s‘rc!o‘pme‘nt ar"cas :

Walcr stream Scale 6f - | Cost of ’ Cn(cna of selectlon of the pnonl)' dé\elopmem -| Total
‘ : areas : ;
develop-~ | investmént | Economic: | Soil bo Emn = obsta- ¢valuation
ment - .- | (Million | viability - | condis | Vitlages - | conmen | eles
(ha)’ CFAR) . (EIRR %) - | tion ) N 1L : .
Right-bank mbutancs of the N'7i (irfigation areas 1,620 ha) * - R R o
1 | Yabue N'zue 160 | 10,707 §C. | -04 B Clo}l- A |: A | C
2 {Sounglow - -} 270 | . 8,793 jC | 2.8] B clol A | A} C
3 ] Touatakoun 95 v A6 Con 10 B [0 A A NG
4 | Seke . 260 3660 | A 7.8 BB} 2l A.]l"A | A ] O
Gloulouha R S R 3 S 38 BN IR I R
5 | Katie ... ] . 500 §- 5060 |A 1481 C§ 1 J Al A} B ] O
6 | Mandia " 110 8,650 J]C 1-09] -B- B .1 | A-] A c -l -
7 Mo~ -] 60 1o AR A A PRl AR CUE B O
8 | Akpobo . - - 35 2,335 | C O3 A FATLS A A G
9 | Diendén "~ 110 | 2,120 |B ’4‘6 A A2 A AT A @
10} Djamala . - 40 . ~2.425 | C - 0] A Al4 | A AL C -
Left- bank (ributasiés of the N'Zi (u‘ngauon afea: 2945 ha) s L
11§ Baa - Cop o 1590 016,292 A 104 A LA CS AR A Ao
12] Yanmon 80 - 1,773 |B ..} 31.8] A A 31 A A A |l @
13] Pokoukla - 40 602 TA | 1.2] A A 3| A c | B|] o
14 ] Bassia ' - 40 1,506 JC . 20| A Al 2 e J C C
5] Sokpa 15 3357 §C | 1.4 Al A 4 A A C
Yanmicn - : - . . : ‘ -
16] Abode - - 80 1 1464 | B 621 A ALt A A-]J]A] O
17] Nblinzueba | ~ 40 | 824 I8 | 501 A A 21 A1 A Al.O
18 | Baya 200 2,405 1A | 9.0 A A 4 A A ] A 4]
19] Baa 35 1,486 | C_ 1.6 A C 0 A Al C '
20| N'Ziminou ' 70 936 | A 1.8 A B 1 Al A 1-A i)
211 Eholie : 130 | . 2655 [B |:4.3 A Al 2 A 1A 1A @
221 Boudasse ~ 120 2199 1B 58] A B 1.1 A ¢ | B |l O
23{ N'diti 20 - 278 IB -} 6.2 A C 0 A - A | B o
241 Kpokla © 40 1,843 | C 1.0 A Cl 0] A-{ A C
251 Atofou 200 3,303 IB 6.0]: A A 2] A Al A | @
261 Damin___ - 160 3,580 | B 47 A ] A | 2 A A Al O
27} Songan - - 50 2,070 | C 1.8 A A 1 | C: A C :
28 | Ebimolo 25 724 1B 3.2 A |-A L L] A-] A B [¢]
Along the main stream of the N'Zi (imigation ar¢a: 932 ha) N e _
.129] M'Bahiakra 453 5,741 1A 7.5] A Aldcity] A | -A- 1A @
-130] Bocanda - _500 6,540 JA -] 831 A A |Ciyl A A A O
1) Seleclion crileria
O: Priority deve!opmen! areas ’
@: Priority developmenz areas included in the Feasﬁnhly Sludy
Evaluation: A: Good - B: Fair S CiPoor ' '
Beonomic viabilily: A: EIRR greater than 7% B: EIRR3-7% C: E[RR Iess than 3%

soit conditions: A: Suitability to irrigation 1 (most suitable)
B: Suitability to irrigation 2 (suitable)
A: sufficient labor force .
B: labor force relatively sufficient(population)
C: problém in labor force
Protechon of environment: A: except Band C
B: proximity of protected forest in the arca planned for de*.‘e!opmcnl
_ C: presence of protecied forest in the asea planned for dev elopment
Obstacles: A: éxcepl C
© C: submergence of main roads and vlilages neighbormg the rese:\. oirs

Number of villages:

2) Conslraints jn det : : :
" Por I8 Baya; 19 Baa ; 20 N'Ziminou, the scale of dcve!opmem depends on lhe available Iand
resoucces. For the ‘other areas, lbe scae of deve!oprnenl depends on the avaifable waler fesources.
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43S Drai'ﬁagé- Plan

Dramagc facitities are planned to prchnt crops from bemg damaged by flood water.
ﬂowmg n from outsidé of the de\?elopment area and by inundation caused by rain as Well as
to control water conditions on ficlds necessary for ctop growing.

(i) D_ésign' 'Dtainage_ [_)ischarge |

The de31gn dramage dischargc for the paddy field is decided so as to remove 10 years
‘retum penod 3 days suceessive rainfall within 3 days, and that for the upland is decided so
as to remove 10 years returmn penocl dally maximum ramfall within 1 day. The calculated -
results are as follows ;

- JPaddyFietd - i 49livsecha
S Upiand o B SR ':’-11.6lillseclha

As the' crOpland use is planncd to be 80 % for paddy field and 20 % for upland the
desngn inner unit dramage dischargc istobe the weighted average value

o _D’e;'sign Inner U'_nil Praiiage Disc_harg_e' + 634 oo
' .(2) fjfﬁiliége Faéiiiiies‘_

" The dramage canal nclwork to drain surplus water from the ¢eoplands to the outside is
composed of main dram. collecting dram ﬁeld drain and alsé catch'drain to remove flow
from the outes area. Some dramage canals; in pamcu!ar main drain, take adVantage of the
natural streams -

4-4' B Rura_l I:irrastruclil.re

Wﬂh regard 1o th¢ mfraslruclurc for pcoples lwmg in villages in the S!udy area,
. only one well witha manual pump or (wo are equipped for wllagers drinking water in each
- vnilage clectncuy ancl telephones have not been introduced in most villages, and health care
- facilities are not saltsfacmnly available. As these facts 1mply, the infrastructure in the rural
arca remams s1gmﬁcanlly undcrdeveloped comparcd wnh that in the urban area in this
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country, reflecung the very low level of produchon and chme in the ruml arca. Under
these cnrcumstanccs, it is not practical to al once upgrade rural lnfrastruc{urc, which needs
- construction and operahon _costs_unbeconung to the i income !evel._ Therefore, improvement
of rural infrastructure should.bé planned to concentrate on restricted elements; i‘\_ghich are .
eilhei 'éfféclivc both for agricultural development 'and better: livin'g convenience or
mdlspensable for wllagers dally lives. From this wewpomt 1mprovement of rural roads
and v;llage water supply were taken up for the plan of rural mfmstrucmre

* (1) Improvement of Rural Road_s

It goes Witho_uf saying that the road is one of the most imf)orta'nt infrastructures for
‘transportation of increased prbdui:t's and materials jhrquéh,agéiCultu_ral developrent and
goods for Villagers® living as well as for aceess of people for education, health care and
administeation, ' -

Trunk roads and most of feeder roads in the Siudy area maintain relatively good
praclicability as dcscribed iri the sec{idn 3-2- 2 Oﬁ the dlher hand, 'm()st of rural 'roads lose -
~ gravel pavement. Therefore, it is des;rable to :mprow lhem to secure {raf ﬁc dunn g the rainy
season.

Wﬂh regard to toad lmprovement itis Justlﬁed frorn lhc v1ewp0mt of mvestment
effect to improve routés and/or sections needed to secure mcreased traffics mspondmg to the
agricultural development Accordmgly, 1mpmvement of séctions of ex;stmg roads and
conslruction of new roads necessary for access to cullivated lands are planned for the Master'
" Plan. In general, construction of new roads are of highcr pnorlly than the lmprovement of
existing roads. The norm of road strucfure as shown betow is planned to be of rueal road
(C) with 6 m w1dth accordmg to the existing cntena of Céte D‘ Ivoire, conmdcrmg lhe
required functlon The road improvemenl plan is shﬁwn m Table 4-4-1,

Classtfication - Fee‘der road (A) Fceder‘ road (B) 1 Rural roacl (C)
' : {more than SO0 - | (fess than 50 '

: vehiclesaday) | vehiclesaday) -] .o 0
Total width (m) - 9.0 _ 1.0 : T 60
Thickness of = - 015 015 - 0.15 B
gravel pavement {m) L VR T T
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(2) Village Water Supply

" Drinking waler is indispensable for i{il!égérs‘ living. Each _village is equipped with at

_ Iéast a well with a manual pump, whi(’:ﬁ can supply ¢lean water. Accordingly, in the Study

: area, for villages where the number of \xells do not reach the norm of METT, additional

"~ installment of wells to sansfy it is planned The norm reqmres lhal one drilled well with a.
manital pump be equtpped for a wllage of 1001 to 600 1nhab1tanls and one additional well for
every addmonal 400 mhabllants The p]an of vnllage walet supply is shown in ‘Table 4-4 2.

| Table4 4- l ‘Road lmprovement p]an o

_Dfstricls

08

'Routcs ‘ Lenglh (km) “No. of
o Exisling New . |- Total Culverls
N'Zi main stream R o _ - ' '
MBahiakro M'Bahiako City - Farm 2.4 o 2.1 1
S Ekloufikro - Fann 1.0 1.0 20 '
Bocanda_- | Noroadis needed . ’ .
R:ghl bank of lhe NZi N -
Scke Gloulouha DJCHZOkaD SFam L 2.0 - 2.0 -
- Katie | Soh Nguessankro - Fatm 2.0 : 2.0 1
Mo .. | Getikro - Dldakoyeb0~ - 4.5 45 3
| Farm o :
- .Dienzou | Boore Akpokeo - Farm - 54, 54 2
Diangokro - Bangokro- 4.5 4.5 2
- Farm _ 5
Left bank of the N'Zi e _
Ba No Road is diceded _ S .
Yanmon Kouassikro - Farm ; R 38 i
| Abongnikeo - Farm 22 ' 22 1
PokouklaNzueba "+ | Noroadis neéded ' o
Abide - .o+ Diakpo - Farm - 28 20 1
N'blinzueba No road is acoded :
‘Baya : I Noroadis needed T :
" Nziminou Junction - Nziblekso - 05 0.5 -
Lo : Fam = . '
" Eholie | Assie Koyekro - Assle| - LI 38 49
: Koumassi - Assie Kokore : S
S . - Farm - ' :
~Boudasse - | Trunk road - Farm 45, 4.5 -
Nditi | No road is needed .
. Atofou Kouakro - Farm - ; 40 4.0 -
Damin No 10ad is needed S S :
Ebimolo_ . i ' 30 |05 3.5
Total Districls : 18 204 - ‘2? 5. 47.9 - 13




Table 4-4-2 Plan of viltage water supply (122) - -
S DRRa Villages. Popelaton - Water Needs Remarks,
: . | soutee : o
RSN ON DR wells - L pin s
Kouvakro 1271 I b Twell s intermitient. .
NDskee 539 2 ' ' o
Yablekro - - 1
MBatto | onh. T R i
fdosz 1747 2 2
Assalekro - 1 2
' Bouafoukro 663 1 g
Boogovanou i ; -
X —
kokote 1514 - 3 1
gsmmﬂm | e 1 2 | twellis intesmittent,
. o : B ES‘S‘]QV : 3 79 - :_ . .
Boﬂgmmmml.z Koumsg - 5é '.B. P.
Frongho 1368 2 2 Village under équipged; b well
. _ L oo | is Yocated far away
Kinimokro _ s | 2 i e
Abogaikse 92 1 o
Ghang N ‘ o
Koffikse 28 'l i
i 1 108 T
Siedoukro - E 1
Akouassi-keo 6t | 1
: ] Assika o )
Dimbokro Bocanda Kayabo . 788 1 ]
Dida o
Moessou 851 r 2 13 to be installed at school .
Guimbo o ’ o o
Bayassou 532 i b Large village
N'guessan-
kro - 1 t New site
Yekro 498 1 © 10 | tobeinstalled at school
Foodill | - ' '
Kotokou-fiou . 1 .
Andiznou i S
. S |
Tofal 25

*The viliagcs undedined are included in the Peasibility Study.

2109 -




Table'd-4-2 Plan of village water supply 2r)

Thsints [Sub-Instact Villages Fﬁpu!an-:)n ] _Waler Heads Hemarks
: o :§ souice
) Dnlled
i - wielis
L(m&d,;m : ~36S 2
keo
| Bangerea | M 3
IBeere | g ' o
e 692 ‘2 . _I
Boore 534 2 1
Dimbokeo : Ditmbokro Bocado ’ C 03t - 2 1 1 wetl is intermitient
Dadlc :
Kouassakfo ) 639 ! 1
Diangokro S 5 2 1 rew village
Setogasson 0 1439 3 1 to be instalied at schoo)
Soungassi s 3 1 population underestimated
_ : t be installed at school
Tromabo Y] 2 1 o "
1 Alofo - 147 1 1
Kofhikro N . . : ‘
R _ : : Akpénasisou 96 2 1 population underestimated
baovkeo Ouelle -~ - =] L - S . : T
Foutou .
e e 308 1 |
Ghangho : .
Tiemelekeo L ) .
) 612 1 I
Aboukro T 1074 2 ]
Kovame | .. .
Akessekeo ' II94_ i 2 1
oo Y Kodassikee | 1883 t 1
MBahiakro . | MBahiskro S :
: P n ] NDiefekee - 06 [ 1
Kowadio o
Kouainekto 100 ! _
Zahounkio W 1 2 Lwellis cut of oider
ofal K - e 19
GRARD 44
TOTAL :

* ' The wllages unde;lmed are mcluded in the Feasmnhty Sludy
4.5 '-‘Ag"ricﬁl_turéi -and'Animaz Production

‘The agrscullural produclmn programs (o be apphed to the study area concem 1wo
categc)ricé‘of land ungated penmeters and ram-fed laiids. At any ratc, it is suppose,d that the
_v;llages doncered with’ dchlopmcnt pchct will have both mlgatcd and rain-fed lands, and

g that the vn!lago people wﬂl slart ammal brcedmg and fish cultuce i inthe pmJect
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4-5-1 Agricultural Production Program in Irrigated Perlmeters

Fbllow;ing the policy of the Master Plan of.A"g'riculluraAl De\félopnien't 199242015, the.

agncu]lural production program in lmga!ed perlmeters is based on rice culture combmed' .

with vegetable producuon in dry séason. At lhe same time, the program should take into _
account fo improve farmers' income. “The’ program deals with lwo cases the penmeters3
irrigated by gravity unhzmg reservoir water on one hand and lhe penmelcrs irrigated by
pumping of N'Zi river water on the olhcr o

(:n) Petimeters Irrigated by Grzivity_ Umiz;'ng Reservoir Water

Since the irrigation water is availablé all year round in the perimeters, double _
cropping of nce and vegetable producllon in dry season under i trnganon woutd be the major;
practice hcrc :

Bouake 189 is to be recommended as a rice variety in thc imgated penmelers asit
oceupics the first place among rice varieties grown under submerged conditions i m North-.
Cential and Central Regions. Because the growth period of this vanety is 130 days (Poisson
C. and Doumbia S: Variétés Nou%llcs de Riz, Nouvelles Ed;tmns Afncamcs, 1987) no:
¢onstraints will appear to conduct double cmppmg within a’ year “The mlroducuon of new
varieties like BS 365 or Guif Mount, however, can be cons:dercd in'some cases. In the
‘practice of rice double cropping, the foltowing polnts should bc taken into conSIderauon' to
save water as much as possible by efficient use of rainfall ev‘e_n in irrigated cu_l_lure,_ _lo mecl;
' the harvesting time to sunnty months; to facilitate post-harvest operations, and ﬁnally; (o set
sufficient intervals between (wo cropping seasons 10 cdmblete cleaning of farm after haﬁ'est: '
and soil preparation for the following crop. On the basis of those conditions, the most-
adaptive cropping caleadar will be: seeding at the middie of March and harvest at the end of
July for the first crop, and seeding at the middle of September and harvest at the end of
January for the second. The type of rice culmr‘e is based on direct seedmg by ‘broadcast
"before or after submersion of the field. In case of small-scale farming, however, the hill
seeding method would be successfully adopted to save the amount of sceds and to facilitate
manual weeding during the season, The proposed ¢ropping caléndar'in*&'folﬁes_iﬁlér\')ais of
30-40 days belween two'crops to carry out a series of works necessary for double cropping; -
harvesting, collect of producis, plowing, fem!wer appllcauon submefsmn of lhe fields, etc..
It is, however, not always easy (o complete 1hose WOrks wnhm a momh Of S0, Therefore,
the introduction of certain agncultural machines together wuh the syslemauc managemenl of
works and :mgahon by the GVC (Group of cooperalive vocation) will be essenl:al

Recommendable types of a'griéul_mral maéhines aré moler ctiltivator's of 12; 14 1p
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and threshers of around 6 HP if considered the necessary .mechanic_al operations for double
cropping. Actually, according to the criteria of the Ivorian Government, existing perimeters
including Adahou and Sakasson are equipped with a motor cultivator of 12-14 HP every 10
ha and a thresher of several HP every 20 ha; The rate of double cropping will be 170 % at
~ the initial stage by the consideration of availability of family labor and the efficiency of
' meéhanic'al opérations.

- \Vllh n,spu:t to w,gehble culture toriate and onion arc proposod to be main _
crops, becaus¢ those WO v»gelablcs would be easily accessible to the markets, and would
gwe relatively hlghcr proﬁls “The proposed rotauon is 4 years syslem consisting of Tomato |
- Onion - Okra : Immature Mawc of which purposc is 1o prevent unfavorable cffects of
COntiiucus croppmg of the same speucs (rufcr 10 lhe document; Projct d' amcnagemcnl dun
bas-fond pour la riziculture 1rnguéc a Adahou (S/P D:mbokro) CIDV, 1988). Supposing
that more prof:labie off season produchon of tomato and onion can be practiced in the
pcrlmelers, the prowing seasons of (hese vcgetables are ﬁxed as follows: tomato is _

: transplanlcd in Oclobcr and harwstcd from December to February, and onion is lransplanlcd
in November and harvested in March If the proposed rotation consists of single crop.
culture per year, the possibility of douhte cropping is not exchided because the introduciion
-~ of vegetables of short cycle before tomato or onion will be possible if famlly labor permits
it. In the plan, it is assumcd that ¢very farmer grows vegetables in their small gardens
: dnsposed independently of rice ﬁelds as in the manner of tradilional vegetable culture in Cote
d'Ivoire. In those conditions;. watérmg of vcgetahles would be carried out by the use of
walering cans, taking watet from small ponds or farm canals cquipped in the perimeter.
However, fusrow or bordcr irrigation nicthods using plasnc tubes and siphons can be
consuier:,d 1f bi g fanners pracuce the umqm, culture of vcgclables

Allotmicnt ratio of irigated land will be 80 % to rice and 20 % to vegetables,
Vegétable production on 20 % of land would be the profitable limit from the viewpoint of
. present situation of tocal markets and avaifable family labor.

-~ On the basis of di3cus_sion§ made with the AN_ADER experts, targel yields are
" fixed as follows: 6 t/ha for rice in both seasons, 30 Uha for tomato, 30 tha for onion, § tha
: for okra and 75,000 cobs/ha for immature maize. Yield target of 6 /ha for rice, though
rather hi gher than that of the Master Plan of Agucultura! Development 199212015, is to be
atlamcd wuhm years subscqucnl to the compleuon of construction works, if technical
support by the ANADER is as suf flClCl'lt as the perimeter of Sakassou. The reasons for it is
;'that lhc lauer pcnmelcr has already n,ah.ecd 5 Vha of yncld in the third year after starting of
“tice cuilum, and that msiallallon levels in the pn,scnt project will be superior 1o those of

4‘."2'.‘.



Sakassou. Technical guide-ling of irrigated rice culture is attached to the Amnex (séc Annex

The propﬁscd croppmg pam,m in the conditions menlloned above 1S 1i1uslraled n
Fig. 4 -1. ' ' ' '

By the way, the today's systcm of rice prlco is much favored to wh:ls, rice -as
compared with unmilled graln, giving rise to big différence in farmers” benefll _
Accordmgly, itis de&rable to equip a small-scalé rice mill at every unicn of GVC from ihns "
point of view. ' ' L

(2) Pcrinleiers'frﬁ'gatéd by Pﬁnlpiil'g of N'Zi River Water

As the water levet of the N'Zi extremely lowers during the period from Fe.bt‘ui{ry _

to April the double cropping of rice described before is 'préclically impos‘sible i’mless the.

water reserve is realized by the construction of low dami(s) or head work(s). Therefore in

case of s:mplc puniping of N'Zi river water, the type-of crop produchon wou!d consist of :
single cropping of rice and Vt,gelable culture in wel season,’ '

« On lhe conlrary, lfWater were to be reserved by the conslruchon of low dam(s) or -
head- work(s) the double cropping of rice and vegetable produclton in'dry scason would be_

easily introduced, applymg the same croppmg pallem as d_cScr:lMi m the paragraph (1)_.

Under those CO]]dlthnS croppmg system related to sin gle culture of rice and
vegetable culture in wet season is explained here. - -
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The rice variely to be recommended is Bouake 189 as in the case of gravity _
irrigation. Although the single croﬁping within a year 'petmit a fleXible choice of rice
cropping period in wet season, it is desirable to carry out seeding at the beginning of July
and harvest at the middle of November if considered the necelic;sity' to save the' pumping
cxpenses by effecnve utlhzanon of ramfall At any rate, pump operallon should be
c(mlrolled and managed carefully by lhe GVC(s) under the appropﬂate zmganon plan,
because the pumpmg expenses occupy a consxderable part in production cost, and further,
unexpected tr{mble m:ght sométimes cause a complete interruption of watet dlslnbutmn
Hete also, the type of rice culture is based on direct secdmg by broadcasl

Vegetable production always mcludes lomalo and onion as mam crops. but is
shifted to wet scason. To prevent the labor compcnuon with rice cullure a recOmmendable
way is to transplanl tonnalo and omon at the mlddle of June and to ha:vest tOmato from
Seplember to Oclober and onion in October, The rotation system is S!mllﬂl' to that in the
gravity trrlgallon‘ 4 years rotatlon of Tomato - Om(m - Okra - Immature Malze
Waterlng method by the use of walermg canbe also adopled here.

The land allotment ratio is sinlilatl); fixed as 80 %’ to rice and 20 % to vegetables
with the same targel yields. The instalfation of arice mill in the union of GVC would raise
_ farmers beneﬁt even in the case of smgle croppmg of nce

The proposcd croppmg pattein in pump 1rngation is 1llustrated stmultaneously in
Fig. 4-5-1. : co '

452 Agricultural Production involving Ralli-;fed'Cro”ps.

Agricultural production involving rain-fed crops i§ qulte vailéble,- lncludiﬁg permanént
crops like coffee and cacao food crops for substs{ence llke yam cassava and maize, and
cash crops llke upland rice and colton. In contrast fo the newly mtrocluced erops like
irrigated rice and vegeta’olcs to be grown in lhe developed perimeters th()se old crops are
commonly grown in the fraditional way mhenled from the ancestral age. Therefore, to draw.
the production program involving rain-fed crops spcelal caution should be laken to respcct
the people's traditions and customs as much as poss:ble on one hand and to make éffods to
eliminate the defecis of old produciwn system, almmg the gradual modermzatlon and
revision of it in long term on the olher '

The Master Plai of Agneulmral Development 199212015 pointcd out the extenswe |
fanmng system of ivonan farmcrs as one of the l‘undamental problems m agncul{ure of Ihls
countey as follows



“Agriculture of Ivotian farmers still belongs o the activities ntore or less of self-
snbsmtence |f not co]lcctmg or pickmg, because it is quite extensive in many respccts
' charactenzed ‘oy the followmg pomls ‘ g

- Land- exhaushng pmducnon systcm based’ on the shifting cultivation consists of slash '
I -and burn, associated cropping and long term fallow.
< Uuhzauon ‘of simple and muin purpose tools whlch are only adapted to manual
croppmg systems. S : -
© - Since the farmers devote most part of their labor in food' production (o satisfy their
domeslld demand, some products ate suffered from dnslomon between supply and
demand on national level in certam periods of a year.” -

"In contrast to the growlh of agrlcuilural activities, foresls in Cote d' lvolre cover only
C 2. 9 million Ha (oday, that is; S times less lhan in 1900."

_ “*The pressufe of populaimn growth and the qunck extension of plantanon aréa, in
- paiticular of coffee and cacao, have strongly dnvén the people to clearance of virgin forests
and to 1llegal occupation of classifted forests.” - ‘

“As the similar sntuatxon is encoun(ered commonly in the siudy area, it is of specnal
1mporhnce to draw. lOng -term pcrspech\'es on the development and modernization of
agrlcultural production, taking the rc-constmcnon of natural ecosysients into account.

‘From this point of view, the end Ob}BClS to be auamed before 2015 in this Master Plan
are dcc:ded as follows' firstly, to promoté stepwise trarisformation of the shifting cultivation
system with slash-and-burn to the rational and sustainable rotation system; secondly, to
achieve the programmed rencwal of over-aged plantations of coffee and cacao, and to'create
artificial grasslands; agro forestry land and produouon forests in lhe actual wasteland like -
bushcs and savannah anid low uhhzed land like fallow. - ' '

| The rriidd’!e 'te‘rm targets will b 'stressed on two points: to improve crop production of

'pcOpleS basic foods like yam, cassavaand maize on one hand, and to develop the cash crop

producuon inciudmg coffee, rain-fed rice and cotton on the other. :

_ ‘I‘o attain 1hose aims ‘the proposmons are glvcn in3 separate types of productlon (1)
“the food crop productmn mcludmg yam, cassava and maize, (2 the anpual cash crop
: produchbn ike rain- fed rice and colton, aud (3) the pcrenmal cash crop producuan that is,

coffee and cacao. SRR SRS -

L



(1) Food Crop Production

In common prac‘lice of Shifling' agricultuce, the yam, people's basic food of this

region, is usually grown in lhc first year after slash-and-bura becaunse this crop ret;mres
fertile soils. In general yani is planted lradluonally in associallon with cassava, and other .
crops like banana, corn, some species of- vegctab!n,s elc. often come into ass_oclatlon_.-Aftcr
harvesting yéml in the first ycar and cas‘sa'vé\ in thé second, farmiets let the land in lotig-term
- fallow in most cases ‘These facts clearly prove that the fanners give pnonly to yam culture '
to satisfy their own demand for basic food in the study area, It should be noted, on the other
hand, that the priority of yamn culture forces the farmers to adheie to’ sh:ftmg agricu](ure with
stash-and- burn. To improve the practice of growing yam is a key technology to mﬂovale the
lradltlonal shlﬂmg Cullwall()n

~In agronomic point of view, the asﬁSociat'cd_Cfoppin g of yam and cassava might

raise problems related to the mutual competition in nutrients as well as the degradation of
soil fertility because those crops both Eelong. to the mbe'roﬁs-plénts. 'HéxWev_c'r,"the
associated culture of yam and cassava cannot be eliminated immediately if considered the
fact that the basic foods supply of farmer's family depends exclusively on this traditional
and accustomed system. Taking those polinls' into account, lhe" following 4 years rotation,
'whlch includes associated culture of yam and cassava is proposed as a basnc food
production system. ' '

Yam,; Cassava - Peanut —_Méize

Yam reqmres femle scnls of h;gh moisture holdmg capacity but well- dramed

which is assured by high content of organic matter in the soil. On¢ of the characters of this
rotation is to restore soil organic matter by introducing the maize residucs into the soil before
planting yam and cassava; and to prevent the degradation of -_séil feniliiy_ by applying - |
fertilizers to every crop. Peanut and maize are not only the inhpofta'ﬂt fobd crops for the

people, but will play role to maintain soil fertitity by lhe production of organic matter and the
fixation of atmospheric mlrogcn When yam {s grown in association with cassava specnal
attention should be paid for the plantmg density to mxmmlze the compctluon betwcen two
© erops in nutrients and lsght The technologlcal guidelings to’ grow aops in the rotauon are

given in the Annex (see Annex D-2). ' :

At transitional stages, a short penod of fallow rmghl be mserted after ma:ze It is,
however, reconm1ended to grow grasses for gmzmg like Gumean grass or elephant grass
desirably associated with legu niinous forages hke Cemrosoma or Stylmamhcs to create the
artificial grassland for animals. On the other hand, re-forestatlon of the farm al‘tcr harveshng

-



| :cassava weuld be another way to bc reconimended, where the annual crops llkb peanul and
Maize ¢ can bc grown in mtcrsmtal cropping during a few years of initiat stage of tree growth.
Al any Tate, it is expccted that onc or somc combmahom of those muhods will stimulate
farmiers' intention towards the slcpwnsc !lbcrallon l'rom the deslmchw slash-and-bura
practice, and towards thc creation “of “artificial grassland and tht, re-construction of
'productgve v1llag_u forésts. .

Based on lhc dlscu$<10ns with the ANADER experts, t'lrgel yu,!ds of the crops
contamed in lhls rolauon wcn, fixed at 15 2() Uha for yam, 15 20 t/ha for cassava, 3 t/ha for
peanut in pod and 3- 3 5 Uha for mam,

The croppin’g pntteims of ihé food c:‘op_ﬁrodllciisﬁ are illustrated in Fig. 4-5-2.
(2) Annuiat Cash Crop Production

In the raditional systen, upland rice is hsually grown for a few yeats sﬁCccs‘sively
after stash- and bum of the fallow land, lhen lhe cmpped arca is abandoned and let in fallow
- again. Common practice of growmg upland m:c is associated culture with maize, ; though the

- density 'of the laitcr is relanvely low. T he farmers’ pracuce of shorl cropping durauon
appcars to arise from the fact that upland rice is quitc suscepuble to harmful cffects of
commuous croppmg ‘which n,sult in quick dmp of the yleld Furthermore, continuous
cmppmg of rain- fed rice should be zwolded

Slmxlarly. in the cum,nt system, colton ns oflen grown in lhe flrst year after bummg of
fallow land followcd by peanut and maize cullun, for a ﬁ,w ycars “Thereafter, the farm
" enters m [allow agmn In contrast (o upland rice, cotlon is aever grown in assocnahon with
other cfops Smce upland rice and cotion can be easnly mlegralcd in rotation, it is urgent
ncccssuy to lﬂ\pfOVb the growmg pracl[ces : ' '

g
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* Proposed rotation is 4 years system as follows:
: Upl?l’lld ricc - Cotton - Peanut - Maize.

If upland rice or collon is gmwn as a smglc main’ crop, the rotation ¢ycle \wll be
‘shortened to 3 years.

The prdpose'cl"rplalién is ch'arécte'riied by a combination of the intensive culture of
| Cash crops, upland fice and cotlon, and the restonng sys{cm of so:l feruhly by peanul and
fraize. As peanut is a mtmgen l"mng legummous plant and maize a productive corcal, both

ciops must phy lmportant role not only in food productmn but to prevent unfaVorable effect
~ of continuotis Lroppmg and dcgradallon of soil.” Orie. can 1magme that the rotation will be
more mtcnsm, if mtroduced double croppmg within a ycat by msemng anolhcr crop wnlh
“short growih penod peanut or maize for example, preceding’ ¢otton culture, This idea,
however, is not vahd by lhe reason that it involves ng risk due to uns{ablc distribution of
: 'ramfall in the growmg scason of preéedmg crap. Proposmon conccmmg with the land use
aftér the chmmalson of fallow is the same as descnbcd in the paragraphs of food crop
' producuon “The lechnologlcal guidelines to grow the two crops in the rotation is attached to
“ the Annex (sw Annex D—Z)

T‘he yaeld 1argcls are fixed as follows by diSCUSSlOﬂS with the ANADER expuis 2-2.5
T/Ha for upland sice, 1.5 Uha for colton with grams 3-4 vha for peanut in pods ancl 3 35

t/ha for maize.

The cropping patters of allllllal cash crop production are illustrated in Fig. 4-5-3.-
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3 Perennial Cash Crop Proddélion

ln spm, of mark;d declmc observcd in recent years, £he coffee and £acao p1anlat10ns
' sull occupy a vast ana in llm sludy aréa (about 32,500 ha of coffee and about 14,000 haof -
| cacao planlatlons in sum tofal of the 4 sub pufeuu&s concerned), and would remain as
1mp011anl cash crops of the region in futurc. On the other hand, it is dl[llcuit to overlook the
future extension of cofice and cacao planlauons in this rt,gxon becavse the Master Plan of
: Agricullural Devclopmem 19922015 emphasnzcd the necwsny of m—slructuralmn of those
wo cmps, parltcuhrly in C'lcao seclor, propmmg the rcducildn of Lroppmg aréa o stabilize
muonal producuon Howwer, the Masler Plan pdmlcd out as key ‘measures in re-
structuration policy the l'ollowmg two pomts, the n,juvena(mn of aged plantations on one
hand, and lhc 1mprovcmenl of produet gualily by the mlmducuon of more perfonmnl
vancues on the other.‘Along tlns line, the programmcd re- planlmg of all Cofff:t.. and cacao
plantations is rccommendcd hen, If achieved this pmgram the phntahons of coffee and
cacao in the study aréa would have normal and approprtate cyclc of rejuvenation of 25
years. '

Improved varieties of arabusta hy coffec and hybnds by cacao are used in re-planting
program. At the time of rc-p)amatzon 1[ is recommended 1o} plant plantain banana as cover
-~ crop 1 year before re- plaming of ¢acao or as interstitial crop in the same year for coffee re-
R pianlalmns It is because the demand of planlam banana is mcrcasmg and active in urban
“arcas whercas the producuon would be dimmlshmg in future as a rcsull of reduction in

croppmg acreage of cacao,

Target mcan ylelds aftcr (‘e plan!auon are; 1. 2 t/ha for coffee (as coffec beans), 1.5
“t/ha for cacao (as cacao beans) and 4 t/ha for plantam banana. The lcchno]dglcq! guidelines
for coffee, cacao and p]anlam banana are attached to the Annex (s¢e Annex D- 2). The
cropping patlcms of coffuc and cacao atre- planung stages arc shown in Fi ig. 4-5-4.

_ thn a growWer ¢ decnjcs the n,-planlmg of coffee plantations, the opcmnon requires not
- only big finance to get seédlmgs and plastic pots, but plenty manpower to clear and clean

: old plantaudns, thea o conduct soil preparation, transplanlanon and Necessary maintenance.
- Morcover, the gmwer has to wait for 3 or, '4 years bcfore the harvest starls. The
_ mrcumslance is smular or rather hardcr in the case of cacao bccausc it necessitates the
’ pr;paraldry procedurc to plam cover ¢rops, planlam banana, 1 year bcfore planting ¢acao
'sLedlmgs Since the delay in rquvenahon program of the ANAD] Ris pnncnpally attributed
to the insufﬂc:cnl supply of ﬁnancc on both farmcr and ANADER sides, spccnl measun,s

$122:
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should bo takeit in this rLSpéct for'ekanipfé by restoration of credit system. Further, the
: institutional organization secims to face ¢ritical conditions. Actually, 2 coffee nurseries of the
. SATMACI in the Dep'trimenl of Dimbokro has been closed in 1992 due 1o budget shortage.
C()unu,rmeasurcs in fidance aré expécted to cover such technological constramts
Forlunale!y, the Ivorian Government has started a policy of "La Relance cafeiere” in
'Septembcr 1994 to offer financial aids to the growers and gm\wrs groups who arc'
plannmg the rcjuvenahon of aged coffee pl'mlanons more than 5 Ha. It is expected that this
: pohcy will stimulate and promotc the re planting of degraded plantahons in the study area.’
On the olher hand, the Govemmem of Cote d'Ivoire, based on the policy of quality
lmproumcnl has decided to fix the guaranlecd price only for coffee beans, and net for non-
threshed coffee from the year of 1993/94. Because the sniall growets has hitherio sold their
:producls in non-threshed ones, many coffee-growing villages having no cof {ee—thrushers
face to new- -born dif ficultics, and obhged to setl their products to buyers of private sector by
unreasonably lower prices. The prob!cm of coffcc—lhrcsher can not be neglected in this
sense; somé financial counlermeastites will be necessary to encourage coffee growers.

4-5:3 - Integration 'of'l_ifrigatéd-Pcl_'imelé'rs_ and Rain-fed Lands'

~“The present Master Plan includes the irrigation development of about 4,600 ha, of
which most [iart will be devoted to paddy rice culture, but some minor patt is not adequate
10 growing rice be¢ause of high water permea'bility“of s0il. On the latter paxt, the best way of
' land uiilization will b¢ to grow cash crops like vegetables and cotton, or food crops like -
- yam,; plamam banana, maiz¢ etc. under occas:onal supplementary rmgalmn or under small-
size irsigation for more profi uablc off-season producuon o

It was slated beforc thal the inuod'uctio’n of agri_cunural machines is one of the
cssential factors o realize double ¢ropping of rice in the irrigated perimeters. If time -
_ailocauon of mcchamcal works is possible; those machines can be efficicnily utitized both
S on lrngated penmeter and rain-fed land “Thus, it is cxpectcd that the mtroduchon of
; machmes would play an important role in 1mpr0vement ‘of rain- fcd agriculture also. Finally,
by- products of irngated perimeters Jike rice straw, rice bran or vegetablc residues would
shmulate the introduction and deu,lopmenl of cattle breeding in the neighboring villages by
furmshmg basic fodder in dey scason. Animal husbandry thus settled must have increasing
demand of fodder, which gives rise to the ereation of ariftcial grasslands. Such an impact is
e‘ipéct’ed m;ac_celerafa:’h‘e‘uadi(iana_i_shming agricuuurei o the"ratid’nal rosation:s"ystém.

On lhe othér hand in lhe lrrlgatcd penmeters, i 1s presumcd lhal the agricullural

B activities on ram fedt 1and might concentrated on yan, cassava and maizs; that is, food crops
for domestic consumptaon bccause most parl of family labor’ ww!d be devoted 1o double '
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cropping of rice and vcgctable producuon and rain-fed rice production would be canceled
due to very lower yield lhan ierigated rice, Therefore, the future perspectives on coffee and
cacao production as well as other types of ram-fcd culture should be carefu]ly exanined
from the standpoint of not only concerned v:llages but also the rcg;ona] devel(‘)pment pol icy
of the concemed Departments S o

The prel;mmaxy estimation of the productlon costs and expectcd gross beneﬁts of
every crop included in the production progeam of the Master Plan are glvcn in the Annex
(sce Annex D-3). ‘

4-5-4? Aniﬁlal Production Program in rélaifo’n-to'lrrig'alion Developiuént, :
(1) Animal Husbandry

The Master Plan of Agricultural: 'Devclopmcnt 1992/2015, on the background of
increasing nmport of meat and milk products int recent years, emphas:zcs the combination of
agriculture and animal husbandry as one of lhe most important objcctwes of the pohcy,
laying special attention on breeding of lracuon cattle to 1mpr0ve the agnculture dependmg
solely on marn-power. B :

As described in the present situation of study area of the Chapter 3, animal husbandry
in this region still remains in quite primitive state. Among the causes for it, fodder deficit
during dry season and insufficient number of drinking points occupy 1mp0rtant place Rice:
straw, a by-product of irrigated rice culture, wilt be convemenlly served to the animals as
basic fodder in dry season, and watcr~drmkmg pomts for animals can be easily equipped in
the perimeters after the construction of water reservoir. Consequen!ly, animal husbandry,
particularly cattle breeding, could be developed i in the villages concerned with project.
Although the idea to tilize cattle as traction animal for farm works i 1s attractive, it would be
better to promote this program in a tong-term perspective because !he patient efforts for
training of farmers as well as animals would be required. In this sense, successful-
- experiences in the Northern Region will Serve as an example, b

) _Fish Culture -

Some auempls of fish cultuze has just s!artcd in 1he sludy area, but the accumuialmn of
experiences is still poor. On the other hand, it appcars that demand of the population for ﬁsh
is increasing. So, the construction of ponds for fish cunuro is recommendable ) 1mgated :
pemneters in the project. In this case, it is desnrabie to carry out pmwously a detatled sludy
on the markets and transporting means. : R
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46 A.g'riCulhira! Supporting Plan.
(1) Necéssity for Sup’pdrting Sys_teni -

In terms of food crop sector, paddy cullrvallon and vcgclable cultivation in particular,
‘ '!he former C.1D.V. had been the responsrble agency for the promotion of agricultural
(echnology, farmers® organization, coordination, project managen: :ent etc,, until the new
extension agency calted AN.ADER. was established in September-1993. AN.A D.ER.
' was created by merging exCIDV €X- SATMACI and ex-S.O.D.EP.RA. As a

result of this umﬂcalron of these extension functions, it became possiblé to provide more
" comprehensive extension services to the farmers.

- The agrrcullural Operalron program adopted in lhrs plan will mainly emphasrze the
1rr|gated cultivation of rice wnlh some consrderallons to the production of vegetablcs and
farm crops. Smce the villagers in the surveyed areas have little experience of irrigated
agnculture, varrous problems are anlrérpated durmg the introduction of the planned
cultivation. The pOSSrble problcms upon applymg the Plan and sonie suggestlons to solve
these problems are suggested below g - : '

(a) The Zfarmer‘s are inexperienced with the management and opesation of the irrigation
- _water."l"herefofe, the supp’ort and organization will be required.

(b) The farmers do not have enough requlred cultwatron skrlls They will need lo leam
~ the modem agncultural techmques in replacement of their traditional ones.

() As considerable amount of producli_on f_u'nd i's.i necessary, the farmers will need to
cdllécl acerlain amc‘)u_nt' of capi'la}. '

" (d) Most 1mpor{amly, the leaders wrll need to be lramed 10 carry on proper managemenl
~and mamlcnanca of the 1mprovcd dcvempment areas. In addnllon the farmers will
neﬂd (o leam the slrulls rcqmred for thc mal nlenance and operatron

{2) Sli'ppbrting Organizations
As memroned abovc, the farmers in this area wrll encounter certam problems durmg

'_rangmg from lhe formahon of the orgamzauon to lhe managemcnt is. mdrspensable _
N Therel'ore, ANADLR should be rcsponsnble for the extenston system in this project. In other
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words, ANADER should lakc 1ml|atwes in conlrolimg the support from all the assoc&ated_
departments and act as the coordinator for the farmer groups

The itemis reqliired for the suppon are as follows:

S (a)"Es'labliehment of the farmer Or'ganizatio'ns '
(b) Support for the agricultural opcralmn skills ™ -
- (¢) Maftagement of water . :
(d) Management of the lease and maintenance of machmery
| (e) Markctmg activities - : e
' (t) Management of orgamzahons busmess and mhers -
(g) Financing of fund

(3) Supporting Unit for Extension :

The supporting whit for extension service ainis to give the comp:ehenswc extensmn :
services to farmers under the corporalion belwecn the experts of AN.AD.ER. and the
other goveriment concemed officess. The wpporimg uml for extension service will be

formed as follows.

Table 4-6-1. Supporting unit forextension - .

Organization = . - . | Speciatty

[ANADER . | Crop production specialist
: Trrigation specialist
orgahizaﬁoﬁspec;ajist--
ocrv. ' Marketmgspcc;ahsl for f00d crops _
M.EP.F oo oo+ FRusal animator. _ '
Tolal 5 specmlists S

Note: The crop prodaction specialisi will déal with matiers of livestock and forestry. _ -
(4) Agricultural Financing

To implement modern agncullure not only tcchnologlcal Suppon but atso the fund for
agr:cul!ural operalmn fund need to be securéd and prowdéd HoweVer, stnce temimallcn of '
the BNDA operanons, the farmers in effeet have had no ways to rcéewc any systemauc _
agricultural financing. Bvén though' éredit grammg is ésscntial for lhe success of the
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agracultural opcra!lons thete is no means for any syslemahc financing. This siteation needs
to be overcome with such solution as the credit sales of the farm input by the agricultural
coopeiative associations. Furlhermore, it will be difficult, at least at the initial stage, to
implemcnt a type of financing based on mutual aid among the farniers of the prolect
Nevertheless it is rccommended that the gradual transnlwn to this type-of financing be
accompllshed during the project period in addition to the progrcss of economical
accumulation and !echnologtcal acquisition. The ireigated agr;culturu in this plan will requite
the followmg two lypes of cn,du granting.

- Credn for farm input- short term- {seed, femhzer chemical, t'uel)
‘< Credit for farm machmery-mcdmm term-(walking tcactors, rice mitling, ete. )

" “(a) Credit for Farm Input _-

'1 In crop productidn sector, short term credils play an important role. Through short

* term loan, farmers ¢an efsure procurement of improved seeds, ferullzers. and other

‘chemicals. The management of this short- term credit will be carried on by the farmers

‘orgamzatlons GVC, (supervised by the projéct office). This type of toan will be

distributed to individual farmers lhrough the G.V.C. or the Union; The short term loan

- will be distributed at the begmmng of the planung penod by in kmd and rcpald after the
harvest e : :

() Cred;t for Farm Machmery

: This type of loan wnll be avallablc to G.V.Cs and G.V. C unions under the
. managemenl of the pro;cct ofﬁcc The toan witl be distributed in kind at the begmnmg of
the project. G.V.Cs should collect depreciation ¢ost from farmers cach year to prepare
for the renewal of machmery The repayment will be made at the renewal tinte.
‘Since the mechamred farmmg and high mput cu]nvahon methods’ are proposed in the
- Master Plan, the demand for credit is hkely to increase. T herefore, it becomes necessary
~for thc prqect o!ﬁce to administrate managcment of financial loans and credits.

| '(c) The Estabhshmcnl of the Pro;ect Fund

At prcsent itis 1mpossnblc to seek for the capn!al for the agncultura! ﬁnancmg from

' ‘the systemauc financing or the pnvate banks in Céte d'Ivone Therefore the Project Fund
' _must be eslabllshed lhrough mcmpo:atmg the domestic and fore:gn capjtal to meet the
shon-tcrm and medium- tesm credu demand, The purpose of the Project. ]'tmd i8 t0 assist
the farmer orgamzal;ons and farmers so that lhey can prov:dc and manage the fund with
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their own capital. Therefore, the farmer organizations and farmers need 1o borrowv the

operational capital rom the Fund. They need to teimburse a proportional amount f rom’
the profit and while accumulahng the fuiid reserve among themselves. For this purposc, '
the Fond shou?d be managed and opt,ralcd by the Prolecl Ofl ice and expul managers of
fundsin a propcr and experl way. - "

i) Shorl—Tenn Crcd:t
The basic provisions of the short-term crednt are as s follows: -

- “The farmers will sell their product throu gh lh; ¢ GVC and the GVC uhion.
- The GVC will barrow the capital from the ijeca t'und to purchasc the ncm,ssary
* farm input, and provide it (o the farmers,

- After harvesting, the farmers will pay the amount correspondmg to the loan
‘tepayment and interest to the GVC out of their sales income, then the GVC will
reimburse to the Project Fund on behalf of the farmers. -

- When the larmers make the loan repaymem to the GVC, the paid amount will be
- deducted from the sales income of the joint sales. B

-The GVC and the farmers will work towards lhe estabhshmcnt of mdependenl
“agriculturat operation within about five years. - Lo

- For the above purposc lhe farmers, while making the loan repayment of the

' operal:ona[ capital, will reserve part of the prom to-establish their own fund by
the fifth year. S 7
- In this case, lhe rcserved amount per year will bc_'approxima_tély one-fifth of the
operational capifal loan. - _
- Therefore, the GVC will utilize the éxternal capital for ahoul live years as the
“operational capilal. Prom the sixth ycar the fund will be managed by thc intérnal
ap:lal - o '

In (hls Master Plan, lhb devclopment of. thc N Zl River mamslream and the
tributary sireams will create the planted area of 5,300 ha for the paddy rice and 1,300
ha for vegetables, both including double ¢ropping. To develop the. lmgatcd agnculum,'
in this devclopment area, the total credit of approximalely iwo b:ihon CFA F per year
would be required for the purchase of the fasm i input for all the areas (sec Table B- 2- :
8). After the sixth year when the cconomlc accumulauon is expected to rise 1o &
- degree, itis preferred that the farmer organizations and the farmers continue 10 support
- the agncullumt 0pcrauon fund usmg the accumulation of their OWn internal cap:lal

11y Medium- 'lcrm Credit B _ ¥ _ .
lhc b‘lS{C provisions of the mednum tcrm cred:t arc as follows
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- The farmers will sell their product through the GVC and the GVC union.

- The GVC or the GVC union will purchaee the necessary agricultural machinery
usmg the Prolccl Fund. The tinion will manage the agricultural machinery and
prowde the lease service of the machirery (o the fanner:, on ils 0wn initiative.

- The farmers will pay to the GVC or the GVC union a certain amount of charge
for the rnachmcry lease service. : '

- The GVC or the GVC union ‘will collect the tease charge and reimburse lhe loan
and the interests to the Pro;ect Fund. Preferably, the reimbursement period witl
be the same as the depreciation périod of the machines.

< ‘The GVC or the GVC union, while relmbursmg the loan, will accumulate the
' fund for the rep!acement of the machmery ‘The cost of the 111ach1ne replacemenl

" wilt be collected i in the form of the lease charge.

" The paddy rice cullwatlon plan in areas whcre the Master Plan is applied expects the
produch(‘_m of approximately 32 L0001 of rice per year. !f the 80% of the produced paddy is
‘milled by the farmers themselves, approxamalely tw: enty rice mills with the performance of

- 0.5¢h would become necessary. Additionatly, one tilling machine would be needed in eveiy
10 ha, Wthh results i in the total of 400 niachines for all the areas concerned. Similarly, one -
gram threshing machine would be necessary for every 20 ha, amounting to the total of 200
machines in cOncemed arcas From the numbers above, the purchase cost of 1,500 million
~ CFA would be reqmred as the amount of loan nceded for the agncullural opetalion

"machmery . ‘ R '

_ (Sijainin'g s

- The far'mers"_imp_lementing a new type of agricultural operation will need to have .
- training on'the administration of the organizations appropriate for the irrigated agriculture,
on the: management of the li’l‘lgall()n l'acnlmes and on the handlmg of the agrlcultural
E machmely. :

- (a) Tréini‘ng ot the Management and Administration of the GVC Organizations -
The staff in charge of organizing ANADER from the Ptojecf Office and the,
supporiing unit for extension will prepare the GVC administration manual in advance,

‘This manual wnll be used as a guideline | for the on- the-job training of the GVC staff on
{he admimslratwe managemem mcludmg the c!eri(:al works
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(b) Training on the Daity Managemeént of the Itrigation Pacilities

- Asin (a), the ANADER staff and otheérs will provide on-the- jOb tr‘ainiﬁg based on
* the manual on the 1mgahon facilities managcmcnt on the 0pera!|0n and managemcnt of
the dam facilities, itrigation and drainage canals. '

" (0) Tréining on the Operalion and Maintenance of the Agricultugal =ii/iadﬁnery. :

Because 'thé Grand-Laheu 'AgrECLtilural Machinery :Ti‘aini'ng Center operated by
ANADER wilt provide lralmng on the agru:u[tural machinery (mcludmg the courses on
tractors, tillers, rice mills, grain threshers and reapers), selected tramees wnll be dc!egaled

~ to leasn the skills reqmred to operate and repair the machinéry. ' _
- In the Master Plan development arcas as a whoie, itis expectcd lhat approxumately 160
trainees and 17 million CFA F training expense will be needed for the training programs
'for the tiflers, gram threshers and rice mills planncd to be introduced (See Table B-2- 14) _

4-7 Plah ‘of the Fa'rr‘ner' Organization'l_)e'\'relopmer'l_t e
(1) Necessity of the Fanner Ogganizations -

© As described in the Agricultural Development Master Plan, in order to accomplish the
cconomic development of the farmers, the economi¢ independence through the
reinforcement of the farmer organizations shoutd be achieved. In the Suﬁey‘ed areas, GVC's
have been established to promote the production of various crops. However, these GVC's
mainly promoting such eprn Crops as coffes and cacao canniol adapt to the changes in the
economic and natural environments, resulting in the sluggish‘acﬁyilies in n'i'a_ny ¢ases, Itis
frue that new GVC's mainly dealing with paddy and vcgelables are b.egihning' fo be fornied
in some areas, but, as this plan emphas;zes the irrigated paddy culhva!mn mco:poratmg
other vegetables cultivation, the farmer organizations which can deal with such operalions .'*_
need to bé formed. The establishment of new GVC'c as well as the reinforcement of
“existing GVC's and the introduction of new crops will be required, ém'd it is'"imp'ortant to
reinforce the organization uniting. these GVC' s, wnth the prcfeclural federauon of the
agnculmra] coOperatwe associations as its center : '

(2) Different L‘cvél Organizalion

It will be required for the farmers orgamzatlons to cstabhsh the followmg dlfferent
levels of groups '
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(a) Groups for Farm Management consfsling of & Maximum of 10 Farmers at Field
Level;

-The l'aime_fs who group themiselves by affinity, will culivate together und take -
irrigation water in their parcelsetc.

1)) Groups for Production and Marketing Management at Village Level;
~ This group will be 3 G.V.C based on a village, which* wiil be in charge of the
input supply, the managemenl of account, ciedit and markcung etc.

 (¢) Groups consisting of Various Villages J'G'.v.cs. |

This group will be the same as a cooperalive and this type of group should focus
on economical aclivitics such as marketing section and agro-processing section ete.

- (3) G.V.C's Functions' '

A G.V.Cwill be estabhshed at wllage level, which will involve four (4) committees,
i.e. (a) management comriiltee for farm inputs, (b) management commiltee for operation
and maintenance, (c) management committee for machinery, (d) managemcnt comnuttee for
markelmg headed by a president of lhe GV.C. '

| “The ri:‘)le of ‘lhe four{4) committees headed by a leader each , is summarized as
- follows.

*(a) Management Committee for Fagm Inputs,

~This commiltee manages agriculturat inputs necessary for their farming. The one
'leader checks the amount of mputs and the total cost and arrangcs to distribute mputs to
farmers - ' ' '

(b)‘Mmiagément‘comﬁﬁuee for'Ope“razion and Maintenance

Inthe study area rain-fed agucullure is doiminant and there is no exlslmg itrigation
syslem exc!udmg M Bahiakro perimeter. Therefore, it is necessary to ‘establish a
development managcment comnittee respons:blc for water management and maintenance

' 'of facdmes mcludmg canals In addmcm, lhe water c}mge (les redevances d'exploitation)
| ’-"wﬂl be (:ollected by lhlS conimittee. - '



(¢) Management Committee for Machinery

This commitlee is responsible for management of introduced machinery and making
~ of aschedule of machinery operation. ' ' :

(d) Commerciatization Commitlee

Thls commmec is rcsponsnble for all markcung acnvmes It col!ccts markelmg
: mformallon in order to sell their producis ata good price.

In addition to the above mentioned four(4) commillecs, two specialists, a repairer
- {mechanic) and an accountant will be needed for a good handling of financial malters and
maintenance of machinery. '

(4) Production Unit on the field

A production unit is a group of farmers by affinity who work together ina ﬁeld(block)
mns:slmg of several ﬁclds(parccls) based on an irrigation block. A production unit runs
waléz into their parcels, and conducts reaintenance of secondacy canals and drains.

5) Dcvel()pment of F‘a:mc_r's Organization . .
(a) Establishment and Reorganization of G.V.C

In the Master Plan, more than 20 perimeters will be developed for irrigated paddy
cultivation and vegetable. The farmers in these areas h’ave no experience in irrigation
farming. Therefore, each perimeter should establish a new G.V.C. or reorgamze an
existing G.V.C. for cof&c and cacao. '

(b) Creation and Rcc}rg'aniialicn'of G.V.C. Unions and ‘C.oopcrativcs

As mentioned in "Master Plan of Agricullu__ral_D&:jv_cl,dp'mcnt 1992-20]5?’-; the

government emphasizes to promote the creaiion of G.V.C unions . In the proposed

- development area, a Cooperative ENTENTE CXists at Dimbokro town and a G.V.C.
~ union at Bongouanou town. The proposcd strategy is as fo]lows

i) Dxmbokm Depmmcnl G : : L L
" The cooperative ENTI*NTE of D:mbokro has engagcd in markclmg acuvmcs for
not only coffee and cacao bul also paddy and rice. In parallel wnh_agmullural
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dev»lopmenl the cooperalwo BNTENTE should be strengthened conccmmg both
“human rcsoun.es and equipment. '

n) M Bahnakro Dupartment S o
o the M'Bahlakro dt,parlmcm then, is no GVC union. Tt is proposed that the
' xislmg farméi’s geoups in the penmeler should be organwed under a central ofﬁce of
G.V.Cs and get involved with G.V.Cs of proposed de\nlopment arcas.

iii) Bongouanou De parlment
A G.V.C union dealing with lht, markeuug of cofl‘ea and cacao exists in
Bougouanou town. HOchcr regardmg the marketing of rice this union will face a
serious compeuuon wnh pnvatc companies such as SORIZCI, which is gradually
developmg its aclwmcs of collecting, milling and marketing of rice. Therefore, it is
proposed the. re—cslabhshmem of the G, V.C union of M'Batto sub-prefecture, which
_slopped its activities since- 1992 mstead of rporgam?mg the G.V.C union of
Bongouanou. '

4-8 '-Markclin'g and Agro-Processing Plan -
- (1) The Necessity of Markeling by the Farmers ﬁ_

Markclmg by the farmers lhemselvcs will aim at lhelr cconomlcal profits through their
- improved selling abitities, the suppression of middleman and the optimum marketing period.
In addition, the post-harvest handling of the agricuitural products will reduce the tosses after
harvesting ancl enable the valuc-added sales. These measures will not only profit the
“farmers, but also l‘acﬂualc the agncul!ura] product marketing and 1nv1gorale the
wmmumln,s ' ' -

In the apphcable areas, not many cases of l"armers paruclpahng in the markeung
activilies are seen, except for the export ¢rops such as coffee and cacao. In any case, the
GVC's and the prefectural anion of the agricul(ural cooperative associations should asstme
** the main responsibility for the markelih_g activitics in these areas. The marketing activitics
and the post-harvest handling céntering around the agricultural cooperative associations will
E enablc the dcvclopmcnt of the advantageous sach by the farmers.
" The ma:kclmg and agro- processing plan can only be “achieved- through the
remforcemenl of lhc farmes organuations and, th«,rdor\,, niust be consistent with the farmer
'-_orgamzatmn plan Thc markctmg and agro- processing pian mcludcs the following. -
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(2) The Promotion of Marketmg Activities lhrough the Rcmforcemem of Agncultura]
_ Cooperative Associations ‘ , S

The organizations presently managing the sales of the agticultural préducts are the
‘prefectural vnion of the agricultural cooperativé associations and the civic agricultural
cooperative associations, operated by female workers. This plan c'd'n‘sists'.of the positive
promotion of the marketing acﬁvigiels consistéﬁdy managed theoughout the ctop collection,
processing and sales, utilizing these agricultural cooperative associations.

The reinforcement of the prefecture-level agricultural cooperative associations

(a) the eslabhshment of the opefations such asrice mlllmg and coffeo proccssmg
(b) the instatlation of the storage facilities ‘

(c) the procurement of transportation means (trucks etc.) for the purpose of i lmpmvmg E
crop collection abitities : :

(d) the remforcement_ of the market infonnaiion c'()llétling sYslem '

‘The reinforcement of the GYC (vﬂlage—leVel) . RE
- (a) the establishment of the marketmg orgamZallons wnth several vnllages (GVC'S) asa
unit _ SIS . : . -
(b) the instaltation of small-sizpd rice mjlls _
(c) the installation of village storage houses

(3) The Inlrbduction of Small—Scale Agro;PrdceSsin g 2

(@) the v;llage level operation of peanut 011 cxpressmn by the female workers
(b)Y the processmg of cassavas

(4) The Establishment_ of the Guidance System -
(a) the implementation of ma:ketmg operailon iramm g for the members of the agrialhural f
- cooperative assocmuons and GVC's S S
'(b) the supply of information on 1he cultivation envitonment and the market
(5) The R'olc of the GVC's
The purposes of this markeung and agto- processmg plan are, through the operat:on :

consistently managed by the GVC's throughout the crop collection, processing and sales as
described above, to rcduce or suppress (he part played by the mlddleman in lhe past and to _
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implerent advantageous marketmg achvmes for the farmess. In this regard the GV(C's and
~the union will play avery mlporiant pait. ' '

- The ma'rketing committee of the GVC's, through conferences with the OCPV staff and
the marketing committee mernbers of the union, will obtain the marketing information and
© Havé it reflected in thé cultivation plan and cultivation p’ério& in the créﬁ collection period,
the union witl accompllsh advantachUS sales by m‘rangmg trucks and galhcnn g memlailon
on the market prices. ' :

() The’_ Salcs and Markélabilily‘ of the .Pr‘odu_cts

In this Master Plan. lhe paddy rice and vegehbles produced in the urlgated agriculture
ate the main crops. From the vwwpomt ‘of promoting the marketing by the farmers
" themselves, all the amount of the product excludlng the pomon for self-consumption and
seeds, will be basxcally prov:ded for the joint sales through the GVC's and the GVC union
in principle. Especnally as to the rice, a8 it will be sold with added valoe by milling it by the
GVC's and the GVC union, the possnblhty of makin g it obllgatory for the farmers to deliver

“the whole amount produced is a point that needs to be considered. The végetables, on the
 basic premise, will be delivered to the nelghbonng_wholcsa]c market (in the city of Kotobi).

"Placing in the GVC union the marketing specialists and placiag in the extension
support unit the staff of the OCPV which supports the marketing of food crops under the
cfmlrol of the Mlms{ry of Conimérce will eénable the smooth’ COmmumcauon of the
' marketmg information and accomp]ssh the hmely sa!es B

The markelabi lity of the rice and Vc_:getablés is as described below.
(a) Rice

- Cote d'Ivoire, at present, has the self-sufficiency of rice ranging from approx. 40
to 60% and rcly on :mport for approx. 300,000t per year. It is an urgent matter to
‘increase the domestic producuon and i improve the self-sufﬁcwncy. Furthermore, as the
slaple food in the appllcabie areas ar¢ yam and cassava, riceasa secondary food will be a

~ promising cash crop for thc domcsnc market.

As shown in Flgurc 4-8-1, the GVCs and the GVC union will play the most

1mp0ﬂant cole in the ma:ketmg ch'innel of rice. The rice produced in the p.anned areas will,
“in principle, be provided for the joint shlpment through the GVC's to the union. The union
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will secure the rice milts and lranspoﬂauon means and assuie the role of the collectmg and
- processing agents in the past, theseby realizing lhe profit return {0 the farmers

(b) 'i‘qmatc')cs'

Around 25 000[ of tomaloes are 1mported every year from Eurﬁpcan and :
nclghbonng countries, showmg a great demand in the domestic market, Furthermore, the
wholesale market of food crops mcludmg vegelables is established i in the city of Kotobl
in Bongouanon p:efccmrc, securing a slable market, -

The produced tomatoes will be sold pnmarlly in (he Kotobl wholesale market throagh
the joint shipment, takmg advantage of the market information.

| (c‘)’onin_ns_
. As in lhc case of tomatoes morc lhan 20 (}O()t of ontons are 1mportcd e\rery year
_ from the neighboring countnes such as Mah and Burkina Faso, showing a great domesl:c
‘demand, and there is a stable__m_ark_et like ;omatoes. _ :
The narket and means of sales will be the same_'as_", tomatoes. . ..
- () Othe: _Vege!ables :
As Olher vegetables are produced in a small scale lhey wﬂl be so!d n the local_

- market for the household income. The pnmary marketmg channel for a!l the vegetables
will be the sales in the Kotobi market as shown in Fugure 4-8- 2
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4-9° Irrigation Struclure Plan
(1) Dams on Tributaries of the N'Zi River

Earth dams for which most of embankment materials can easily be taken in the
adjacent parts- of the dam’ sites and moreover for which the hauling’ dlstance of the
embankment matenals is shorter will be cOnslmcted The design flood dischasge is to be 20
% up value of 100 year return périod flood dlschargc The storage volume of the reservoirs
is décided by making water balance analysis taking into consnderalmn the relations regarding
mﬂow, water use, loss; sed:mentatmn and the topographlc & social conditions.” The dead
water volume is decided by estimating the specific sedtmemahon volume as results of the
field sampling test at rivers mnmng thmug'n the development prlonty areas. ‘The estlmated_
specific sedimentation volume is as follows; -

" Specific Sedimentation Volune ;40 m¥km¥year

~ As results of the above, the storage volume of the reservoirs are decided to be filled up
every somé 3 years in accordance with the peoposed use of irrigation water

(2) Low Dam o the N‘Zx River_Main'C(‘)urse -

The ranoff ratio on the N'Zi river main course for 6 months from December to May is
estimated at 4 - 5 % of the annual total runoff discharge; therefore the natural flow of the
river for the irrigation use ‘for ‘this period is almost unavailable. Accordingly the
construction plan of low dams to store flow for the period of rainy season in the minor bed
of the N'Zi river main course in order to irfigate paddy feeld as much as possible for the
period of dry season is coneeived as meéntioned in the option « 2." As the average riverbed
: gradlent of the N'Zi is 1/6,500 and also the depth of the minor bed is 6 - 7 m, low dams of

Sm helght shall be conslrucled ‘As for the dam type, as results of the comparison study
between concreté dam with steel made ﬂap gate and crest-up type inflatable rabber dam in
“terms of mﬂatablluy, conslmcuon & running cost and ease of operation & maintenance,
ete., mﬂatable rubber dam is emp!oyed lakmg into consideration high rehab:hly of inflation
"when big flood and less construction & running cost. '

" "(3) 'Pumping Siétion‘ |
DeSplte any opnon onthei :mgﬁuon development for the c:opland along the N'Zl main

: c0urse, pumping stauons are: requnred to diveri. water from the siver. The irrigation
command area by orie pumpmg s!auon isto be some 250 ha or less lakmg into considerauon
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the topographic condition and the efficient water managenient. The water level fluctuation
of the N'Zi river is so bigas 6 - 7 m throughout the yéar that a sluice way crossing the dike
to introduce river water into a caisson type suction suiip is laidh and the water is lll'(ccl up by
submerged motor pumps. '

' (4) frrigation Canal -

Thc lrngauon canal network for lhc dcv;lopment areas is composed of headraces,
main canals (or disiribuuon canals), sccondary canals (if dcvelopmcnl aréds having. 100 ha
or morl,) and field canals. Concrele lining works are pcrfomicd as for both headraccs and
main canals {or dlS(l‘lbullOI‘l canals) to prevent conveyance loss Caused by water leak and
slope eros:on The omer canals ate to be trapezoidal earth canal: As for along the headr:ices:
and mam canals (or distribution canals) inspeclion roads havmg 5 m of total width which
' a]lows two vehicles to pass cach other are planncd.

(5) Field Lot Size

’fhe cropland is broadly dmdcd in paddy field and npland of wluch land use plan is
set-up as 80 % of paddy field out of total irrigation area and the other 20 % of upland.
Taking into consideration introduction of hand farming tractors, the slandard ﬁcld lol sims
are planned to be as follows; - '

() - Frrigation area along tributaries of the NZiriver 100mx20m=20a .
~ (b) - Yrrigation arca along the N'Zi river main course 100mx30m=30a -

The on-farm development plan includes construction of ficld canals, ficld .d'ralm on- .
farm toads, levees and related steuctures. For 1mgated upland ﬁe!ds paddy fields could be
of multi purpose use, and the beneficiary farmcrs themselves would dmde lhem in smaller ‘
lots if needed .

4-10 Enavironmental Conscrva_t_ion
(1) Conservation of Important Forests and Forest Lands
Ailhough there are no nauonal parks nature reserves and plant I'CSCWLS, 27 classmcd

forests are ass:gned in and surroundmg the siudy arca They are very nnporlam for
environmental consuvauon, afforestation and water n,souﬂ:cs cultwat:on
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"~ Technical approach for envitonmental conservation-
- To conserve the classifted forests in land us¢ plan, and to prevent their exploitation.
) 'PrOteélion of Iinportant and In'digenous Fauna and Flora

Wlld populatlon of Hlppopotamus, law protectcd fauna in Cbte d'Ivoite, is found i in-
the crescent shaped wetland of old’ streatn of N' Zi river. ‘They move upwards and
downwatds of the river, dependmg upon the natural condition in the dry season. The
ccology of Hippopotamus is not fully known. Likewise, there is scanty knowledge of
| important flora in the pnmary tnbutary area. '

“Technical appfoal_ch'for envir'onmenial COnscrvatiOn :

. Identiﬁcation of the specws of Hlppop{)tamus ‘and further study on lhelr behawor _
- ‘ecology in dry season . : :
- Elaboration of plan to protect Hippopotamus by concemed government officers. The
plan will be to catch and relocate the animals to neighboring national park, or
~ construct some appropriate facility at the dam site. _
- Inventory of the ifportant indigenets flora existin g in the dams area.
~ Elaboration of plan to protect the flora by concerned government officers. The plan
will be to search for neighbonng habitats, to replant the species in these habitats and
to protéct the habxtais ' -

@) -De:e’rioraﬁdn and Refdr'estaﬁon of Vegetation

_ Detenorahon of vegetation w:ll take place mainly “at dam, welt. and channet
'_constmcuon and dam material mmmg Without reforeslallon sml erosion wnllcasnly occur,

' Té;:'hnical approach fo'i *éﬁvirom‘hemal co_hse‘r"vation
*=To minimize vegelation degeneration, -
- To reforest borrow sites with (rees and covering grass to protect the soil from
. erosion and runoff.
(4) Increased Use of Agtochenﬁéé{ls and Water Quality Deterioration

- Irrigation project induces positive impaet o yield increase and income increase of
" farmers, However thé incecased use of agrocheiicals will induce negative impact to
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eavironment, especially to water qualﬁy of river. Smtable application of femhzer will be -
needed to maintain soil festility.

Technical approach for environmental conservation’

- Not to use : the agrochenucals that wﬂl mfhct damage {0 fre.sh water ﬁshes
- Ecoiog:cal control of crop diseases and pests.. : RS
-To adopt suitable cropping syslem such as crop rotauon and inter croppmg
-To use high yneldmg, dis¢ase and pest fesistant varieties -
- To apply suitable fertilizer, cspecially organlc femhzer

(5) Maintenance of Surface Water Quanﬁ!yio'fMain Stream

The surface water of the N'Zi river is used for the drin’kiﬁg:bf the populations, the
- growth of fishes and Hlppop()lamus and the need of industries located d0wn stream. -
Therefore, it is important to maintain minimum quantity of the surface water.

. Technica] app:o‘ach for cnvir(’mmental COnServatiOn :

- Maintenance of lmmmum quality of surface water of N'Zl river, especnally in dry _
season. -

- 4.11 Project Cost

Investment costs 1o study priorities of possible options for irrigation dei'elopment
were roughly estimated based on prices for unit quantities of tributary damns (embankment "
volume), low dams in N'Zi mam steeam, pump stations and on-farm works (developed
acreage), which ‘were oblained from costs estimated th_rough the Feamb:hly Study for the
same kinds of works of the development pnonty area. Investment costs for the Master Plan "
were compited from those of selecled development siles among all the above-mentloncd-

_ possible options. Investment costs for rural roads vnllage water supply, post- harvest._ 5
facilities and agricultural machinery and operation and mmntenance COSt werc also estimated . -
through the same way as in case of the irrigation facnhtxes dcvelopment '
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"-Invcs'lme'ﬁt‘cogts'. S - C MllllonCFAF

Tems . N e | SR - ~Costs
_ L : ' Non Taked Amiount ~ © Total

 Jrrigation and drainage facilities

- 17 tributary dam sites 48,679 60,809

-2 N‘Zl inain stream pump 1mgated sites o 12,281 15351
. Swbtotd . | 60960 76,160
- Storchouses & nullmg cqutpment : 647 872
- Agricultural machinery. =~ o . 994 1,381
‘Rural roads - 47.9km o _ 1 ,053 1,316
. Village water supply - 44dnlled wclls 3 - 300 375
' Detailed design & supervision. 10% of constructioncosts 6,296 ~ - 7,870 |
- Project admlmslrauon&suppomng services - 507 507
- Fand for famungcrednt (production expcndlture) 1,200 1,200
(machmery&eqmpmem) - ‘ S (1,362);_ L (1,362)
ol ) - T 1987 89,681
Con(mgency (10%01’ ihe lo!al mvcstmentcosl) ': :'7,-19'5' _ 1;3,9'68”
Grandtod . T, 52 9, 649

Rema:k Machmery & eqmpment funcl for farming cmdlt is mcluded in 1tems of mnllmg
equipmcnt & agncu!tural machmcry : _ :

* Recuirence ¢ gggdlturc(annual cost ')_ o e 1000 CFA F

'Opcrauon & maintenance costs for irrigation fac;htles
_M'Bahiakro pump—xmgatcd district 432 ha T 22,500
- -Bocanda pump-irrigated district S00ha - ' - 26,000
-Tr;butary damdlsmcts 36!5 ba - o 21400
Ssubtol 15,900
' Assocnallons of cooperatwes o ' 50,90'0

Extcnsson services (for 10 )’ea:s since lhe start) o - 113,500

4-12 Pr'bje'ct Impleme'ntalio.:i Plan
'4-1.2-1' Organiiation '_fqr t_h‘e: P'rojéc't lmplementation

" 'Both the scale and the 1mp!ementauon penod of the project planned in the Mastes Plan
are respectwely as. 4 or 5 umcs large as. those of the project planned for the development

¥ pnomy area, Therefore, lhe project nmplementahon phase i 1s almost the same in both the
Master Plan and the dcvelopment pian for the deve[opment pﬁomy area. The osganization .

144 -



for the project implc'menlétibn described in the section 5-13-1 for the dévelopment ;")riorily
area, is proposed to continue to 1mplcmcnl the projects in the Master Plan followmg the
' lmplcmentatlon of the project for the development priority arca.

4-12-2 : Project' Implemehlation Schedule

'I‘hc pmject 1mp1emematlon period is planned to be 20 years up o 20!5 accordmg
with the tefminal year, 2015, of the "Agricultural Dev clopment Master Plan”.

In the first slage of development, ihe ])l‘O_leCl for the development pnonly area of 973
hcctarcs will be lmplementcd Following that, projects for other sites are to be mlplemented :
divided into 3 or 4 stages The priority of deVelopment sﬂes is studled in'the Table 4-3-3 of
- the section 4-3-3, in which sites evaluated as A are in generai more advanlageous than those :

evaluated as B. However, the willingness and ability of part;cnpalmg \nllages and farmiers
for the developmcnl which are very 1mportant for successful accomplishment of 1rr|gated ;
agrlculiure. should be confirmed to be taken into consndera(mn 10 sclect the developmcn!
sites 0 be mlplememf:d in a development slage Espcmally, thls point is stresscd for
Bocanda sife irrigated by pumping water from the N'Zi river and for Baa aiid Katié sites
irrigated by_lnbuta:y,dams, because of their d;fﬁcullles compared with other_ sites. ‘Their
difficulties are points that the former needs skiliful operation and maintenance of puriiping
equipment and a considerable expenditure of pumping operation, and the latter two are of
targe scale development, Whlch needs to secure and organize lafge nuinber of paticipating
villages and farmers. ' '

" When development sites to be planned for a dévél'ﬁijment'Stagé are séléetedj,'the -
feasibilify study relative to these sites will first be conducted; then the detailed desigh and
the implementation will follow. The implementation schedules for different sites are almost
the same as those given in the section 5-13-2 for the development pnonly arca, except for -
the Baa site, which needs a tonger lmplemcntalmn period due to ils largér dam conslrucllon
scale. The Table 4-12-1 shows implementatioti schedules for the Bocanda pump lrrlgatcd
site, tributary dam siles o(her than Baa and the Baa tributary dam site.
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Tab!e 4. i2—l (a) Implemenlallon schedule (Pump—:mgated site, Bocanda) -

& Fatm Works

- Storehol_ises & Mills

Agricultural Machinery
Rut’a! Roads :

: | g@mng semces]

‘ Orgamzauon ol Farmers_-e o

|Extension Services =

- [Teaiting of Farmers

ltems. “2nd | 3rd 6th | 7th
: ‘ year | year year § year
| [Conslruchon Works]
' TwographicaI&Geologlca!
“{Survéys iBid
Delaﬂed Design
lmgahbn .1 Dramaga - :
Works Prep | Maln
_Lowdam i : g o
~ Pumping Stalsons& Prep© | Main~
Comeyance Pipes _ e =
_ : Prep | Main
_ _On-Farm Works ‘
| storenouses & mins
- | Agricuitural Machinery,
[Supﬁo'rt'ing Séjr‘vices} '
| Organization of Farmers
Extension Services . -
Tralning of Farmers .
Fund for Farming Credit
Table 4-12-1 (b) Implemenlanon schedule (Tnbutary dam sites without Baa)
| Ttems 20d | 3 6th | 7
year | year . -year | year
[COnslru ctlon Works]
. Topoqrapmcal & Geotomca!
Surveys _ Bid
[}étaﬂed Design s nARE
jlgalion & Dramage ' L S
Works “|Piep |- Main
,.‘.I._)am_s oo Ee .- ; e
Prep | Main

Fund for Farming Credit




Table 4-12-1 (¢) lmp!emenlatmn schedule’ (Trtbutzuy dafn site, Baa) : R
: Items 1 st 2nd. | 3rd | 4th Sth | 6th | 7th-
: - yéar | year | year | year yea_r yeajr year -

(Cons{ructibn Works)

: Topographical&Geo!dgncai poee |
Survdys . _ : Bid

Detailed Design S il

{riigation & Dralnage : ' _
Works _ ‘ Prep - § Main |- | Test
. 1Dam - '

Prep : |- Main'

.._: On-Fam Works

Stor’éhbuses & Mills o ;
Agricultural Machinery ey
Rural Roads . : -

{Supporting services}

Organization of Farmers

Exténsion Sesvices

Tralning of Farmers
Fund for Farmmg Credit

" Notes: Bld B:ddmg Prep Preparatory work, Mam Main work Rubba !’nslallatnonafmbbef dams, Pump
Tnstaliation of pumps, Test; Walet storing fest

4-13 Project Evaluation
4-13-1 Purpose of the Evaluatlon

- Thc purposes of the Master Plan are classnﬁed into thrée main categones, (1) to
contsibute to the government's seif-sufficient food pollcy by increasmg the. producllon of _
rice and other foods, (2) to contribute to the i improvements of lhe farmmg vdlagers mcome
nutrition and living standards ‘and (3) to comnbule to the promotxon of local economy and - .
to the increase of employment opportumtles by mv;goralmg the producilon processmg and -
marketing of the agm:ultural products . ~ -

“T'he eva!uatmn of the Masler Plan areas cxammes if they serve adec]uately lhe above
mentmned purposes and prowdes the economic indexes to selecl the pnonty areas from lhe '
Master Plan areas. ‘The areas on whlch this evaluation is based are 2 areas m the mam
_ stream dcvelopment plan and 1‘? areas in lhe tnbu!tuy stréaim developmenl plan
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4-13-2  Economié¢ Internal Rate of Return

" The economiic internal rate of return in each Master Plan area is found as foltows:

ﬁeitelO;’iment’ sites  -| Number | Area'of dwdopment Econontic internal
SR D ~(ha) fate of retom (%)

Siesalongthe . | - 17 -} 368 | 32114

iributarics' dams _

Sites along the N'Zi 2 953 | 7583

hm_iﬁ stream _ | ) e

Totd . | 19 4,638

Note : Refef o Tab!e 4'-_3-3-f6r the vahies of 'EiRR'pcir site

The sites 1mgated by the tribitaries dams show a wnmdcrable rangé in the rate of .
' return from 3.2% to 11.4%, Which prcsumably resulted from the relative difterences of the
dam construction cost per hectare, which in wrn dcpends on the geographic conditions.
"Both of the s:tes a!ong the N'Zi niain sln,am show approxlma{cly 8%, which are irrigated
by pumps ' ' ' -

4-13:3 Efl‘é‘cté on’ the Social Economy
(1) Increased Producli(’)n of lhc Main Crops

- ‘The increased production of rice and vbgctables will conlnbute to the 1mproved rate of
self-sulficiency of these crops which are now imported. Suppose 80% of the development
area is allolted to the paddy rice cultivation with the planting rate of 170%, the rice
produci_lon of approx. 30,000 tons per year is expecied, which equals to approxinately 4%
of the recent 'ann_ual. rice production of 700,000 tons in Céte d'lvoire,

(2) Inﬁpr‘ovément”ol‘ the Local Economy of the Famming Villages

Since coffec and cacao, which are impo'rtam cxpon and cash crops, were stagnated,
the farm economy has been dclcnoratcd The production of rice and vcgelablcs as cash
- ¢rops will i 1mpr0ve the poor cconomic conditions and will hopefully lead to the increase of

- consumption and investment and, conSCquemly, the lmprovemem of cconomy in the local
“areaasa whoe.
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(3) Promotion of Agriculture-Related Industries :

The promiotion of the industries associated with ag(icultufé in general, sales of the
agricultural products and sales and production of the farm inputs are expected after the
' :mp!emcntalmn of the project. In addition, 35% of the project operating expenses wnll be -
raised in domestic currency, which mcans that the equivalent amount of domeslic niaterials -
and equnpmcnl will be purchased. therefore leading 1o the promotion of all related mdust_rles.’

@ Crealion of Employment

After the 1mplemen!auon of the pmJect a large number of employmcnt opportumues
will be created, mainly because the labor force t‘or the agnculmral productlon and
construction are necessary for the successful lmplcmemahon of the project. Inall lhe areas,
it is expected that 915,000 man-days for the annual agncullural labor and 3,280,000 man-
days for the conslmclmn work during the constmcuon period will be created as einployment
opportumucs

Especia]ly in the tributary stream dam ateas where the non-cultivated land isto be

~ cultivated, excelent farming land will be created and provided 1o the younger generations
who, under the présent conditions, must eam their living ouléide of their home villages. "To
bring back the younger general:on to the farming villages" is one of the primary goals of the
Cédte d'lvoire Agnculture Master Plan.
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5, DEVELOPMENT CONCEPT FOR THE PRIORITY
DEVELOPMENT AREAS






'CHAPTER §  Dévelopment Concept for the Priority Development Areas
5-1 Piibrilyr .D_evieldﬂn‘l.en.'t Areas

S'l..i-_l 'S'e'leéding‘ Priority" Dove!opmem'.ﬁrea'_s

(1) Basio 'Ap}lroai:h

“ According to the SIW of the survey, ﬁr‘ior"ily developmient areas, énco'mpas,'sing atotal
land afea of 1,000 hectares, &re 1o be selected from the sun'oy area ‘and studied for
fcasnblhly : :

B [ s»ems appropriate that the Masicr Plan for the agr:cultural developmenl of the
survey arca focuscs on the developmonl of irrigation farming, espccmlly that for rice
cultwauon upon examining «,ompn,henswoly the agncullural policies of the Cote d'lIvoire -
' Govcmment the suuablllly of the development for the area’s climatic and geographical

'COndluons, ‘conditions 'of ‘the water ‘tesources that can be used for 1rrtgalton, and (he
 profitabitity of the crops. -Since priority aréas arc to be positioned as model sites in the
' M’astcr' Plé':i,'méy will be seléméd a_r':cordin'g' to the basic approhéh described ah_ove; -

L To develop: irrigation sys{ems in lhe sum,y area; l'our methods are lechmcally
possible, which are compared and exammod in Sections from 4-3-2 {0 4-3-5 in Chapter 4.

Irrigation devetopment alg.'ng the N'Zi'Rlvg;; _
(a) Irrigation by drawmg water directly from the main stream without crealing a reseivoir.
: (b) ~Irrigation by usmg watcr collected ina low dam bmll m the low water section of the
N’71 River : , R '
(c) - Imgauon and flood con(rol for alinost atl areas along lhb N'Zi Rwu that are snitable -
- for development by creaiing a large dam in the upper stream. ' '

() lmgauon and ﬂood ¢onirol for almosl All areas along the branches of the N'Zi River
that ar¢ suitable for development by cn,atmg ‘small dams_ in the branches. '

As menhoned in Chapter 4; Sewon 4 3. S a{ is appropnate Lo start with smalt: scalc

_ dcvelopmcnl and lht,n conslruC( a largc dam (plan 0.3 of the abovc) in the last shgc of
"1rr1gauon devclopmcnt in areas whue slash and-burn’ agnculmn, is still promineat and
i gauon farmmg is hardly populanzcd Based on lhlS prmcuplc, pnonly development arcas |
| ol‘ a total acnagc of 1 000 hectares are choscn from small scale dt,\'elopmcnl areas.
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(2) Selection Criteria

- Pnomy dcwlopmcm areas ate examined compmhcnswely and selectcd bascd on thcf

following criteria: _ S :

(a) Scale: Development scale that is 100 small for 1he lmplemenlauon of the pro;ul should |
~ be avoided.

(b) Economy Investment efficiency (annual d*scount rate of 5%) of I 5 or_higher is
preferred. '

(¢)  Soil condition: Should bcsuucd fori 1mgal10n ‘ .

(d)  No. of communitics: The area and its environs should have enough vnllagcs or peoplo :

o participate in the prOJecl .

(e) ‘Environmental protection: Areas that include proiecled foresls should be excluded
fr()m the choice. Areas that include proleclud forests in ihenr vicinities should be avoided
as much as possible. T o . S

{f) Obslactes: Arcas whem IESCIVOIrs to bé. created by the pr()ject would make extslmg -
villages or main roads go under water should be avoided. L

(g) Pubhcnlylacccss' The arcas should have an ¢asy access to main roads as to ensure a-
- good publxcny effect, a smooth execution of the pro;ect and an easy transpori of matenals
and products. However, this cntenon should not be conmden.d as lmportant as others i in;
the total evaluation since access roads are schedulcd to be constructed as needed.

(h)  Experience in irrigation farmmg Communities that have experience in rice cultivation
and are enthusiastic about continuing rice farming are given pn_(_)my-- '

(3} Sclecting Priority Development Areas

In the survey area, the pump-iri'i gated farm near M'Bahiako City is the only site that is
currently condueting irsigation rice farming. -Although it seems more advantageous for the
most parl in terms of ¢conomy and ,e_aSy'nminlenanceléperalio'r; in the future o develop
along the branches of the N'zi River with method-4 than drawing water from the main

strcém with method-1 and 2, the fact that the farmers’ organizations in M'Bahiakro has 20

years of experience in managing irrigation facilities foltowing their completion and have :
been functional and continuing farming despite frequent breakdowns of otd pumps and a
lack of operational funds is notable. In addition, M'Bahrakm project can serve asa modc]
- site for areas that are rémote from branches, whnch are sunable for dam construcuon and
may adopt the nicthod of drawing water from the mam qtrc,am of the: N' 74 River in the near
future. ']hchfOI'b, the M'Bahiakro site is sclwtcd as one of liu, prlonty devblopmcnt areas: |
based on the followmg criteria, which are explamed in section (2); '

(@) * Scale: The entire cultivation area of 453 he,cta"rés' _(0_1‘ which; 432 hociares ate irrigated).
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is to be mcludcd The s.llc is dmdcd into seven irrigation blocks, each of which has a

: sep1ratc {rrigation syslem and is run by an mdepcndcm farmers’ organuall(m In this
= :mpmvemenl pr0jcct, the s:tc can be divided into two or mon, irrigation blocks whosc _
- sizes are smlable for the dev:,lopment

"(b) Econ()my As it is an miprow.ment proj,ect ofexlstmg fac;hucs, thé construction ¢ost
wnll be r:.lanvely low, lhus the mwslment efficiency wnll be hlgh

] .(c.) Sml condltmn The sotl condmon is vely good as the 1rngmnon sunablhly mdex isl -
(e‘l:emely smtable) or 2 (mosliy suﬂable) :

| (d) No of commumues As the snc is umqucly locmcd near ‘M'Bahikro Cll)’, many _

parllc;palmg farmers live within the cuy and elhcrs commutt, to the site from ncnghbonng b

- villages. A sufficient nUmber of farniess are cxpecled to participate in the project as those
alecady cngaged in farming would likely cxpand their organizations in the futuge.

(e) No problems are found cmwefﬂing envir‘onmen"lal pfble(:lior"l and obslructions.-

B (t) Pubhcuylaccess As lhe sﬂc is lccated adjaccnl to M Bahikro Clly. itis highly wsnhle .
and accesmble IR : :

‘ {g) Expcrlenc‘, and enthusmsm m lmgauon famung As mcnuoncd earlier, lhlS is the only -
: suc m the survay area where people: are cxpcnenocd in 1mgauon farmmg and emhusnashc '
about contmumg the operauons ‘

As for selectmg pnonly areas, 28 diSlrlC!S thal are deemed tethnlcally possxblf: o
ddopl the lnbulary dcvclopmcm mcthod descnbed in secuon (1)-4) were selected to be
cxammcd accordlng to lhc Sc!ccllon critcria laid out in section (2). Of the criteria, no. 8
(expcnencc in zmgauon farmiug) was excluded as no sites except M'Bahiakro, mcludmg
- those suxtable for tnbulary devc!c'pmcm, have exppnence inirrigation farming. Of the cight
“sites thal were rankcd "A" four including Dlenzou, Y anmon, Eholi¢ and Atofou were

selected upon con31der1ng their b’tlanced disposition to achlevc maximum publicity, which
are mcludcd in the sum,y area of 150 000 hec!an,s

TR



Table 5-1- l Selection of pnorlty dcvelopmcnl arcas along ihe tnbutarles of the N‘Zl ancr

Soil ¢ondition:

“No. of comriunities:

Environmental peotection:

Ob§lacfcs, efc.:

Demonstration effect/actess:

© Al irrigation aptness 2 (mostly suitable),
B; icrigation aptness 3 (barely spitable)

A has sofficient labor fot¢e, B

laborers, .

;’C short of laborers ' o
A; other than B and C, B; adjacent to protefcled fores!
'C; the sité inclides prolec{ed forest

A; other lban <.

; ds slightly Shoﬂ of

C; 1f resérvoir is coh‘tructed mam road or vnllage
will go under water.
A; gﬁcd B; medxum Cibad

=153 .

Sue (Rm:r) - N Pnomy ar:,a seleclton cnlcna N
Scalc. | Beonomy[ Soil | No. |Environ-* [Obstacles, | Demons- | Total -
) | (B/C) [condition of - | “meént -} Pete.” | tration - |evaluation
_ - wllages | faceess .

Righl ba.nk tnbutanes of the N'zi Rivér {irrigalion area: 1,560 héctares) - _ .
1. | YaboeNzwe | A J150] C J0.8]. B . ] CL.O . A A ] B . JC
2 | Soungler - ] AJ260] B |14 B pC¢jol: 8 . A C C

13 Tovalakoun | Al s0f Cc Joaf-B ] C |10} A Y S B C

14 Seke : A {250} A 126} B B 2 A A ‘A B

Gloutouha B 1 : : : o I
5 Katie B Jsso] A3l B oy AL A A C
6 | Mandia Altnol ¢ |07 B B.1 1 . A A C
7 Mo A 401. A | 2.7 A A 2 A o C A ¢
8 [Akpovo - [ A] 25§ C |09} A Al A | A A c |
9 . { Diénzou Al 6] Aj20) A A2 CAL LA A jJAl®©
10 | Djamala AT asTcloal A A3 K Al AT
Le&-banklnbu!anesof the N'zi Rivér (irtigation area: 2,295 hectates) - Py SN s
11 | Baa clool A 1291 A JAlS [ A A B {1
12 | Yanmon Al 401 A 161 A ] AL A A A AlLo©
13| Pokoukta Al 30| A28 A A3 A € c  JC
. N'zueba - ’ L . . .
14 | Batsia Al 30| AJi3| - A [A|z2] € ~C C C
15 | Sokpa ‘Ail-65|-B |13 A lAa]- 4] A A A B
Yanmien e ' - ] ) - ) ) :

16 | Abode A 501 A} 25 A AL A oA B B
17 | N'bliozueba Al.3o] Ajf23] A | AL 2 A A B .| B
18 { Baya B [520] A 3.1 AT TA]4 A A C C
19 | Bza A 30 A LS A C Q0 A A B G
70 | Nziminou Al 80| A 28] A B 1 A A B | B~
2t | Eholie - Al1o| At LS A A 2 A A CAC Al ®
22 | Boudasse A0 A5 A BV A C AL e :
73 | N clolAl27l A (o A A "A_ | C
24 | Kpokpla Bl 20l Bli4] A JClof] A A | A [c | —
25 | Atofou CAPN0) A f32 CAC A 2 A oA A A ©
26 | Damin - Allooyl A 1.9 A A 2 "B A A B
27 | Songan Al 30 B |1.2] A A i Co A A C
28 | Ebinmolo C io] B L3 A Al 1L A A A [nd
Note: - ' : '
Total evaluation: A good B medmm,C bad & pnonty afea
Scale: - A 30 ha. or larger, B} 10-20 ha.; C; less than 20 ha, -
Economy: A3 L5 or higher, B; 1.0-1.5, C; less than 1.0




5.1-2 Outline of DE\'elbpmellt Plan for Priority Areas

(1) Outhnc of Pnonty Deva!opmenl Areas

~ Of the total development acreage of 9’13 hectares in lhe priority areas, 882 heclares
wm become an irrigated [armland, and 91 hectares a non- xrrigated farmland. Number of
‘farming households that will ditectly benefit from the development is estimated at 1,340

households (8,330 people).

Outline of the prio:ily development ateas are shown in Table 5-1-2.

- Table 5-1-2 Outline of the priority development arcas

Siltes

M Batiakeo

Yanmon -

Eholic

'~ Dienzou Atofou
Area of development 453 110 &0 130 200
) : _ _ _
- Irrigated land 432 %0 65 105 190
- Non-irrigated land 1 W0 15 25 . 10
Irsigation method Low  dam Grav:latwnal itrigation from reservoirs bu:l! along lhe
. | (headwork) and | tributaries
2 - pumping
: stations ‘
Relevant villages MBzhiakro - | Kouadianikeo | Cbanan- -~ . Ass:e-l(okore Ndrikro
: Aksifoukro | Boore ] Koffikee . | Assie- Kouakro
Ouakoukro | Akpokro 1 Abongnikro = | Koyekro | Fronobo
- § Abokro "| Boore-. " - - | Klomikro Assig-, -
Ndjolekto Ettienkro A Koumass:
-| Gbangbo- - ¢ ~ | Bangokro
- | Kouassikeo “: ' :
- | Dangos
e oo PAdi Yepikeo L L b : SR
Sub-District - {M'Bahiakro | Dimbokro - | Bocanda | Bongouanou | M'Batto
U B Y L PR 3 .. | Bongouvanou
District MBahiakro Dimbokro .. | Bocanda Bongouanou | Bongouanou
Populations of 2,237 < 2,460 - 880 : 5,214 2,312

concerned villages . ©

Note: 'Fhe pc)pulqt'ior_‘u-of concerned villages dods not include that of _M"Bahl:_akrp City.

~ (2) Content of Project .

Constaviction Project

- Imgauonldramage system'

4 dams along the tnbutanes (Dnenzou, Yanmon Eholi¢, and Atofou)

A low dam in the !ow watcr secuon of ihe N‘Zn RWer and dramage canals for 2

pnmpmg facmues in M Bahlkro dlsmct

‘- Farm!and to be developed 3 d;smcts 973 heclarcs

4.




- Post-harvest facilities: warchouses and rice mills

- Agricultural equipment: cultivators and lhn,shing machmes

- Farm roads: 28 9 kilomelers '

- Walter supply for wllages (wells with manual pu mps) _
13 wells will be mslailed in 10 villageés of thc rclcvanl commumues

- Others o ' ' |

Support Mecasures

- Fanners ofganizations :

- Promotion of cultivatior and waler-management (echmques and l‘elevant trammg '
- Agncultural credit :
- Others -

5.2 Land Résaurces.
5.2-1 "-Topogl"'aphy

The topography of M'Bah:akro arca are charactcnzcd by alluwal plam of the N'Zi
nver, lower river terrace and plateau. The alluvla] plam is almost ﬂat wuh the elevatlon of .
123 min the north of the study area and- 119 min the south near M Bahlakro “The lower ':
m'er terraces are mainly observed i in the north and the east of M’Bahlakro and are generally .
2 - 3 m higher than the alluvial plain. The plateau is observed in the north of M'Bahiakro :
‘and has gentle slope (1 - 3%} in lower slope and ralher steep slope (10 15%) near the top B
of the plateau liowe» er, the northcm edge of the p!atcau has ste»eper slope of around 30% :

The study areas of Yanmon Dlenzou and Atofou haVe simllar topographlcal
charac{ensucs consisting of alluvial valley of each river and middle and lower slopcs of
 interfluves on the both sides of the valley. In Yanrion site; ﬂat ailuwa[ Valley is observed -
on the both sides of the river. The wndth of the alluvnal valley is narrow, 50 to 150 m.
Unlike Yanmon site, flat alluvial valley of the Dicnzou river exists clthe_;r rlght of left of the
river. The width varies from 50 to 200 m and is wider at confluences of‘ small streani's 'an:d
the Dienzou river. The flat alluvial valley of Atofou river is the \vldest amémg the thre{:, 300
10 400 m. The slope of the interfluves is in general 5- 10%.

~In Eholle area, the topography is characterlzed by alluvnl plalﬂ and middle river
terrace of the N'Zi river arid plateau Thé allovial plain and middlc river terraée occupy .
more than 50% of the study area. The alluwal plam is a}most ﬂat The mlddie tcrrace has *-
very gentle slope of about 1% toward the N'Zi rwcr ' ‘ R ' '

C1ss -
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