experiment station, there is a national experimental station of cotton
near Kadoma and demonstration farm related to the cultivation of colton
is established next to the experimental slation. With regard le olher

farm produce, there is no similar facility.

There is no facilily that can predict the growth of pests. Under
the current situatiion, even the extermination of army worms lo cotlon

starts only after some damages have occurred.

Construction of large-scale waler supply facilily must wait for the
realization of Kudu Dam to be constructed al Munyali river. However, for
a while, securing of water source including deep wells, should be
conducted by each village in order to support the vegetable cultivation

for supplementing the nutrition.

Although it is considered rather difficult due to the scaltered
village system, offort to improve oxisting rural road network should be

continued through pavement with gravel.

In the Study Area where the meteorological condilions are extremely
sensible, rosearch and cxperiment on farming technology of various lype of

crops as well as on pesis control and spraying method, are inevitable.
3.10.2 Social Infrastructure

The present situation of social infrastructure is explained in
Section 3.8 (8) in detail, among which roads and tralfic musl be adjusted
with the infrastructure for agricultural production. The arrangement of
cargo collection and storage facility and the location of business centres

must also be taken into consideration.

[ixpansion of educational facilities in the rural arcas is necessary
in order to relieve Lhe centralization of population to urban areas. Not
only the secondary education such as the secondary and high schools, but
special educational facilities mainly of agricultural education must be

expanded.

Medical and health facilities are the least developed social



infrastructure. Considering the fact that the number of doctors and
nurses is exiremely small and the cases of malaria or epidemic diseases

are large in number, significant expansion must be implemented.

Other infrastructure is considered to be implementied one by one

using Lhe size of local economy as a barometer.
3.11 Present Environmental Conditions

In 1994, the Ministry of Environment and Tourism (MET) published
gutdelines for Environmental Iinpact Assessment {(IZ1A) for application to
development projects likely to have significant environmental
consequences (Sce APPENDIX J). According to the new policy, the purpose
of EIA "is to ensure that the environmental and socio - economic costs and
benefits of economic development projects are properly accounted for,
that unwarranted negative impacts are avoided or mitigated, and that

potential benefits are realized”.

The list of prescribed aclivities under the new policy for which EIA
reports are now reqguired before implementation of new actlivities or
substantial expansions {o existing ones include the construction of dams
and man-made lakes, irrigation schemes, and land development for
agricultural produciion.

The present eavironmental concerns in the Study Area are:

{(a) Population and rescitlement
- displacement and rclocation, compensation

- eultural and historical sites

(b) Environmential health issues
- waler-borne and waler - related discases
- use of agrochemicals
- domestic water supplies and health

- soxually lransmitted discases

{c) Woody vegetation clearance
{d) Menitoring of inining activilies



{e) Deterioration of soil condition

The above environmental concerns are detaited in Chapler 7 of this

report.
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Soil No.

Table 3-2

CHARACTERISTICS OF THE SOIL

Order

Group

Characteristics Area {ha)

2

3B

4E

S5E

5G

SH

5S

Total

Amorphic

Calcimorphic

Caleimorphlc

Kaolinitic

Kaolinitic

Kaolinitie

Xaollnitic

Lithosol

Vertisol

Siallitic

Fersiallitic

Fersiallitie

Fersiallitic

Fersiallitic

Very shallow soils, 108,300
less than 25cnm deep.

Dark brown to black 9,900
vertisols formed onh
hasalt.

Shallow to moderately 108,200
shallow, broun or
reddish brown clay

Moderately deep to deep, 1,000
reddish brown granular
clays.

Hoderately shallow, 2,900
grayish brown, coarse

grained sands throughout

the profile.

Hoderately shallow to 145,900
deep, grayish brown,
sands or loamy sands.

Koderately shallow to 129,000
moderately deep,

reddish brown to

grayish brown, silty

clay loams and clay loams.

500,200
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Table 3-56

RESULTS OF WATER QUALITY TEST

LATECOR

NO. NAME DATE DO PH COND TURB | TBMYP
e {SAMPLED) pf WATER (me/t) 5/m | (re/t) | CO)
.1 | Copper, Queen Farm No.165 | 93.12.28 | Bor & 471 ..7.3] 0.03 10 2.8
.2 | Copper Queen Farm No.26 [93.12,291 Bor | 6.2| 7.5 0,091 28| 278
3| Copper. Queen Farm No.342 {93.12.28{ Bor | 5.3 751 0.05| 44| 216
V4| Yyomyama Res, |94 1.-6F Res i .80 17| 000| 192 27.9
5|Batete 94, 1.9 Bor 1 291 70| 0.08| 8| 254
.5 | VmyatiUpper Streem) |94 1. 8] Riv | 47| 81} 0001 213]| 26.5
AfGew |84 110 Res | 0| 85| 001} 13| 6.9
8| Sanyati Farm No.61 1: 4.1, 9| Bor | 35| 7.4 005| 311 242
8| sanyati Farm No.110 194, 1. 8| Bor | 3.3 79| 0.08| a4l 244
10 ] Samanbwa Clinic (Kwekwe) [94. 1, 9| Bor [ 4.4 141 0.09| . 41 2.5
11 NgondomaRes. |94 110 Res | 50| 80| o.00]| 989) 757
g |Mabwa bem 4. L1} Res | 43) 78] 001] 120} 257
13 | Mangvarangwara | 94, L11 [ Res | 4.6) 1.81 001 1181 255
4| Wamakare ] 9. L3 | Riv ) 3.6f 72] 001] 9] 2.2
i5|ohisima P20 | 94. 113 Bor | 43| 73] 008] 10 221
16| Chisina P22 | 94 113 Bor | 38l 72} ey2] 6| 2.1
W Makore Noo3 1 M, L13) Bor } 491 74| 012} 6f. 223
18 |Makore Ko.2 ] 9. b1z Boc | 441 . 8%7) o00f w3l 2.1
39| Mkore Nol 94. 12| sw, | aof 2| vo8| 5| 2.4
20 | Copper Queen Farm No.4 194, 1.12{ Bor | 331 141 009 19] 2.3
2 Kedwa o ee L4 Riv | 4s] 18| oor| Cisi| 224
I L S | 94, 108 Riv | 45f 8o ooof s00] 305
23 [Bengi - 94, 118 | Riv | 45] 82| 000[ 140] 30.6
.24 | Urnyati (Middle Strean) |94, 118 [ Riv | -4.3] 83} 0.01| 999 30.4
25[Marke 94, 118 Riv | 44 81{ 0.00] 999] 29.7
.26 | Unnyati (Down Strean) |94, 1197 Riv | 4.8} 7.9} 0.00| 205]| 23.6
2T |saurveve ] 94, 119 Riv [ 561 7.81 0.00| 32| 23.8
28 | Wazuezve No. 1 ! 84, 1201 Bor | 3.4 12| 01W0] %) 2.7
.29 [Wazuezue No.2 94, 1.20 | Bor .,.9‘:.!5..{ ..... 131 0.071 - . 101 23.6
30 | Muzuezue No. 3 94, 1.20] Bor 2.9 1.3 0.10 28 23.8

Note} TURB : 993 means that turbidity of sample is over the range of measurement.
CATEGORY of Water : Bor ---> Borehole
S%L ---> Shalliow well

Riv ~

--» River
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Tahle % - -6

PESENT CONDITION OF IRRIGATION SCHEME,

Yard Sanyati 20 Sanyati 24 Mabura
Ttem - :
Lo Name e Tekavinga | Sanvati Bstate | Mgondoma
2. land Molding System | Cowmnal 1 Estate ... Commnal .
3. Ircigated Area §ha il B0 bha e Mha
4. Source of Water | LU RSP River . |..De
Pumps Bain Canal (concrete)
5. Contenls of System Ppen Canal (concrete)| Night Storage Night Storage
................................................................................. Pipe-line Bec. Canal{concrete)
§. Irrigation Method } .. Flood . |. Sprinkler | ... Flood ...
1. Irvigation Peviod J Al Yer | . M1 Year . MlTear
8. Irrigation Frequency & hours/day - 8 hours/day
e U 2 deysfeeek - ) B deys/keek
3. Rotation Block 1. Jblock  f... U N b block .
10 Operating Organization | . LG ... CARDA L AGRIBX(LM.C)
1. Managing Organization LG brivate Company | AGRITEX(LM.C.)
12. Completion Year of Schemes 1386 ~ 1987 ) 1974 1966 ~ 1968
Fard Copper Gueen South Surisuri
| Item {Sanyati 15) B
(L Bame e Tt
2. land liolding System | Comrercial (Smal)) | Cormercial(large) } .
3. Irrigated Area | b 8008) ha
4. Sowrce of Water . f..l Borehole I ... Borehole |
Pumps Pumps

5. Conients of System. Night Storage Night Storage
.................................................... Pipe-line |  Piperline 4
6. lrrigation Method ) . Sprinkler  f ... Sprinkler |
1. Irvigation Pevied | Ml Year 1 Rainy Season | . .
8. Irrigation Frequency 2~3 hours/day -
................................................... 3 days/veek | 45 daysfweek }
9, Rotation Block | ] 3 block b
10, Operating Organization 3 Jndividual |} edivideal Lo
11, Managing Organization - dndividal | Individal 1
2. Completion Year of Schemes 1994 -
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Figure 3-1
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Mean Annual Meteorology from 1964 to 1993

Temperature (°C)  Relative

Temperature

1%, 1Mumid,

u:]
=)

Record  Rainfali Wind Speed  Sunshine
Station () Max, _Min. Humidity (%) {knot) _(hour}
Kadoma 727.2 28.0 142 N.A. 4.7 8.5
Gokwe 736.2 266 146 57.3 4.1 8.6
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-70-



-71-

I9MTHISIC H3AIY

4] - Wl _ | _ i i _ _ E " i vy lnFl - ,. pG/CEE ]
= 2 p e O s b vty pibmi % ,
g sz | %ﬁnuﬁ.ﬁ_ ...,_-.ﬂ e ==
z 2§ L m S || | =
sz o " B2 e = = | o
e 2 F _ <o T oL _ ﬁ — ,ﬁ
: g = - = 227 | =l O | L _ 68/896!
g & T <=1 : _ _ - _
= s 5 B —=== ,. A
Z2 = m w =0__ .Ilrllll_u..o_ _
- Q@ O _ _ _ |
3o s G L L v8/286!
< _ i A=
n.w ! ] - | lul...lnll..luktr.l e e e R 4
o & EEE s | ﬁ
| T——n —Ol ! |
_ | 8L/8L61
_ -
|
}
| |
_ | “ YL/ELEI
D e U I — 0 B —
_w.&‘.wh.h.naﬁi..l.....ﬂlllq. | _|I_| _
= == |
1.0 ! .
— .| _ ﬁ T & 6/8961
T p—— T o=
e N i R T
< ..Jl.r OU.\M\ | W
| - _ _J.D = L m HY3A
1 O 0 1
emm S g S m a 4 w
» o~ - w

Figure 36  ANNUAL RIVER FLOW AT C48.C8AND.C3GGUAGING STATIONS



N
/
canyatit B

} T
e i 2
o | 2
/ Ry ' (—fj
) ]
1 ‘ )
. L/‘l |
{ ; i
ey % |
] p ]
¢ Commercial garm ( :
] |
Q\ ——— l |
, rd . . i
e~ i Sanyati 3
2} g ‘\_@f ® Takavinga ‘\
- ® ™, { 1
,-' .’? Sanyati Eatate : \
e hY Harare
< Harar
t — —
ey : -
A o % ~/ Chegulu
h ~=~, Commerciat Farm e
e ™. o A e
Gokw ) _.-// \\\\ //I
‘ J___f ~
;-7 Kadoma
[
! u
— * mSWGSWG R,
Rk WPted | :
; Umsweswe
[
1
i
t
e M
Munyati ¢ Unyati .,
{ \
\\\\ :;
~ -~ ! Seb
\\ 4
\_\\ \| kWe R{y
Legend : ) FRweKwe\
| :
—ee—— Boundary {The Study Area) D
/! \
———————— Road {
: . \
~m——  River '!
£ 2
° Exisiting Irrigation Scheme [ ¢
. | 2
\
* Proposed lirigation Scheme ‘.\ J
\
Figure 3-7. LOCATION MAP OF IRRIGATION SCHEME

-72-



CIIAPTER 4

BASIC AGRICULTURAE DEVELOPMENT CONCEPT






CHAPTER 4 BASIC AGRICULTURAL DEVELOPMENT POLICY
4.1 Development Qbjective

In the agricultural sector of Zimbabwe before independence in 1980,
the large scale commercial scctor played a predominani role, and the
government gave them supporl through development of water resources, clc.
However, since the independence, the government has started to change
its basic agricultural policy on the basis of recognition that domestic
food security as well as the sustainability of tho country’s agriculture
would be threatened without realization in Lhe development of sell-
support by smallholder farmers in the communal and the reseltlement areas
and the small scale commercial farms who are majority of an individual

farmers in the countiry.

Under such circumstances, the major objective of regional
development aims to uplift smalltholder farmers especially in the communal
and the rescttlement areas in the Study Area, and further to develop and
promote the regional cconomy through secif -support systems. ‘The
Zimbabwean government has placed its priority on the communal and the
resetllement areas, the small scale commercial farms and lastly the large
scale commercial farms in Lthe order of allocation of Kudu Dam water,
Hence, the master plan will be formulated by thoroughly examining
efficient usce of the limited waler from technical, cconomical, social and

environmental viewpoinls.
4.2 QOevelopmen! Needs

In the Study Area, most of the farmers cultivale their land under
rainfed conditions, and their productivity is quite low and unstable
hecause the amount and pattern of rainfall flucluates widely year by year.
The unstable production further makes it difficult for farmers in
communal and resettlement arcas to secure financial resources for ihe
next season’s cropping through any of the financial instituiions aftor
failure to oblain an adequate harvest in a given year, due lo scarcity or

delay of rainfall.
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Under such a situation, a vicious cycle occurs such that a number of
livestock, especially cattle kept by them, nced to be sold to repay
oulstanding debt or to secure the required expenses for the next season’s
cropping. This resulls in shortage of draft power for land preparation
and weeding, and eventually in lesser crop production due to failure in

implementing timely cultivation practices.

In small scale commercial farms in Copper Queen of Gokwe North
District as well as those Ward Na. 24 and 25 of Kadoma District, although
they are managing their land well with a combination of crop farming and

animal husbandry, cultivated land is also mosily under rainfed conditions.

Although the large scale commercial farms in Ward 15 of Kadoma
District are operaling their farmms using groundwater for irrigation, they
are critically facing a shortage of irrigation waler in comparison lo

their land resources.
4.3 Development Potential
1.3.1 Human Hesources
(1) Farmers

In the study Area, the total number of housechold and population are
presently estimated al 17,613 and 105,268, respectively. Average densily
is about 21 per sq.km, which is a little bit lower than the national
average of 27 per sq.km. It is roughly estimated that about 90 to 95
percenl of the households are practising farmers.
{2} Extension officers and workers

AGRITEX is one of the departmeals in MOA with the responsibility for
providing extension and technical services lo all farmers including
communal and resettlement farmers. DBasically, there are 3 to 4 ALKOs in
each District and one AEQ in each Ward. In the four Districts of the

Study Area, there are 156 AliOs as well as 120 AEWs.

In addition to the exiension and Lechnical services, there are a
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pumber of researchers al the Collon Research Institute and training stafl
at the Cotton Training Centire in Kadoma. The Agricultural and Rural
Development Authority (ARDA) a government parastalal is also promoting

dairy production in Gokwe North district.
(3) Non governmental organizations

In addition to farmers and governmental officers, a number of non-
governmental organizations are carrying oul volunteer activilies such as
agricultural extension, water supply projects, livestock restocking
projects and soil conservation. Such organizations include HPI {lleifer
Project International), CC (Christian Care), WV (World Vision), DRC
{Dutch Reformed Church) and WWE (World Wildlife Fund).

1.3.2 Land Resources
(1) Natural region

Zimbabwe is divided inlo five natural regions based on rainfall and

other climatic factors:

According to the natural region map of the Study Area (I'igure 4-1},
around 84% of the area is classified as Region III. Regions Il and IV

cover 0.3% and 15.7%, respectively.
(2) Soil erodibility

Soil erosion is one of the major concern in agricultural management
in Zimbabwe. Il has been estimated that about 19% of agricultural land in
the country is very severely eroded, 13% is severely eroded, 19%
moderately eroded, and 53% is in relatively good condition. Most of
eroded land is in communal arcas, and most of the land in commercial
areas is in good condition. Maost soil erosion control aclivities in
communal areas are concentrated on the construction of contour ridges,
which is encouraged by AGRITEX.

Soil erosion hazard can be rated by factors contributing to erosion

such as slope, vegelation cover, and erodibility of soil. The values of

-q5-



individual factor are divided inlo several categories ranging from low to
high erosion hazard. The Study Area was rated accordingly, and mesh maps
of each individual factor were prepared. ‘Then, these three maps (slope,
vegelation cover and soil erodibility) were overlaid to creale one map to
evaluate the potential of soil crosion hazard of the area (Figure 4-2).
Figure 4-3 shows that the Study Area is roughly divided into three

dilferent zones according to the degree of soil erosivity as follows.,

Ilighly prone lo soil erosion

The area lies in Lthe soulh - west edge of the Study Arca, which covers
107 sq.km (8.1%). The area is highly erosive mainly duc to steep
slope, and should be protected properly. The prolection measures
include preservation of natural vegetation, constructing contour
bands, and tree planting,

Moderately prone lo soil erosion

This area mainly occurs in Sachuru and Nyaurungwe reseillemeni areas
in the north of Lhe Study Area, and in Lhe vicinity of the Munyati
river in the southern part of the Study Arca. The area is moderately
erosive mainly due to rugged terrain, steep slope and shallow soils,
Some of the avea is covered by relatively sparse vegetalion, which may
also cause soil crosion. The arca covers 487 sq.km (9.6%).

Little or not prone to soil erosion

The total acreage of the area is 4,158 sq.km (82.3%), which shows that
mosl of the Study Area has little or is not prone to soil erosion.
However, ordinary conservation measures such as conlour bund will he
recommended to protect farm lands.

{3) lLiand restriction for irrigation

The assessment of the suitability of land for irrigation is mainly
bascd on the soil profile morphology and Lhe landscape in which the soil
occurs. The major soil characteristic which affects the suitability for
irrigation is water retentivity of the sotl. In this study, water
retentivity of soils was estimated from their texture. Other factors such
as slope, vegeotation density, and the potential of soil erosion hazard
were also incorporated in the assessment. The Study Area was raled
accarding to the values of these individual faciors in a similar manner
with soil erosion rating. Figure 4-4 shows that the Area is roughly
divided into four different zones according to the degree of the

limitation for irrigation as follows:
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Very rvestricied area

The area lies Lo the south-west edge of the Study Area, which covers
310 sq.km (6.1%). The major limitation of the area is high risk of
soil erosion mainly due to steep slope. The natural vegetation of
the area should be preserved io avoid further land degradation.

Moderately restricted area

This arvea mainly occurs in Sachuru and Nyaurungwe rescttlement arcas
in the north of the Study Avrea, and in the vicinity of the Munyati
river in the southern parl of the Study Area. The total acreage of
the area is 187 sq.km {9.6%), which has moderale limitalion for
irrigation mainly due to rugged terrain, sicep slope and shallow soils.

Slightly restricted arca

This arca is mainly scattered in Copper Queen arca and the western
part of Sanyati communal land, covering 301 sq.km (6.0%). The major
limitation of the area is relatively low water retentivity duc to the
coarse structure of the soils.

Littie 1o no restricted area

Most parts of the Study Area excepl for the above mentioned restricted
areas has little to no limitalion for irrigation. The area covers
3,954 sq.km (78.3%}.

4.3.3 Water Resources
{1) Munyali River

As previously mentioned, the Munyati river has a mean annual flow of
about 600 million cu.m over the last 30 years. However, il shows wide
fluctuation when the average annual flow is compared over 10 year
intervals: 505, 9560 and 330 million cu.m for ycars 1964765 -1973/74,
1974775 - 1983/84 and 1984/85-1993/94, respectively.

In the main stream of Munyali, DWI) has completed the delailed design
for Kudu Dam in 1993, of which purpose is supply of irrigalion water to
lowtand in mainly Sanyati, Copper Queen, Chenjiri and Gokwe as well as
urban waler supply to Kadoma and Kwekwe including indusirial uses. The
dam site is located about 70 kin westward from Kadoma, and 1.5 ki upstream
from the conjunction point of Munyati and Ngondoma rivers. Main feature

of Kudu Dawm are indicated in the following:
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Design of dam Design of Reservoir

Dam type Rockfill - Catchment Area 17,520 sq.km

- Dam Height 2.7 m - Surface Area at FSI, 7,800 ha
- Pam lLength 860 m - Tolal Storage 1,951.4 MCM
- Saddle Dam length 875 m - Full Capacity 1,491.4 MCM
- Designed lood 2,122 cu.m/s - lLive capacity 1,426.9 MCM
- Embankment Volume 8.005 MCM - 10 ¥ yield 380.0 MCM

- FSL 947.0 m

- Outlet EIL approx. 905.0 m

(2) Tributaries of Munyati River

In the Study Area, feasibility studies for medium size dams in the
communal lands were done by Dangroup International, Denmark in the
Midlands Province in 1984 and by Energoprojekt, Yugoslavia in the
Mashonaland West Province in 1986, respeclively (Sce Table 4-1 and Figure
4-5). According to these sludies, while one and seven dam siles were
identified in Mashonaland West and Midlands provinces, respectively, most
of them do not have enough polential as waler sources, because although
each dam has a big storage capacity, ils calchment arca is too small. And
some dam sites arve located in inferior geological conditions. [t is
rather difficult at this momen! to find out additional polential dam sties
from the existing topographic map with scale of 1/50,000, due to the fact
that the conlour interval is as wide as 20 melers.

Based on these reporis, DWD selected Sanyati-2 Dam and Mtanke Dam,
and prepared the design reports for these dams. Summaries are

described as below:

Sanyati -2 Dam

The site is about 70 km north - west of Kadoma along the Kadoma -Sanyati
road in Mashonaland West Province. (Map ref: 17294 and Grid ref: Qs
604131). The dam located on the Scki river will be used to irrigate
aboul 36 1o 65 ha for communal area, domestic water supply and

liveslock and to nearby communities and business centre.

- Damn type: Homogeneous carth [ill
- Dam Height: 1G m
- Live capacily: 3.87 MCM

10 % yield: 0.62 MCM
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- 25 % yield: 1.4 MCM
Irrigable land: 36 ha for 10 ¥ risk level
65 ha for 25 % risk level

Mtanke Daun

The site is aboul 48 kin north-west of Empress Mine which is off the
main Gokwe - Empress Mine tarred road in Midlands Province (Map ref:
1829 Al and Grid ref: QK 365853). Mtanke dam will be used to
irrigate about 105 ha of land by sprinkler irrigation and also supply

water for Mtanke Clinic, Mtanke Primary and Secondary Schools, ele.

- Dam Lype: Central impervious ecarth fill
- Dam Height: 22 m

llive capacily: 4.17 MCM

10 ¥ yield: 1.70 MCM
- Irrigable land: 105 ha approx.

4.3.4 Socio- liconomic Resources

(1) Financial rescurces

The supply of credit by AFC for the purchase of agricultural inputs
and assets is one of the critical socio- economic resources needed to
increase the production base of farming. The AFC offers short -term loans
for procurement of input materials and has a medium - term loan scheme for
purchase of equipment and machinery, for both of which interest rates ave

lower than those of private financial institutions.

Table 4-2 indicates the number of borrowers and the value granted by
AFC in the Study Arca of Gokwe North, Gokwe South and Kwekwe Districts.
As for the shorl-term loan, the total number of borrowers and the total
vatlue granted by AFC to 710 houscholds was 23 812.0 thousand in 1994. As
for the medinm - torm loan, the total number of borrowers and the total
value granted by AFC to 6 households was Z$ 19.4 thousand in 1994. In
this way, the total financial resources provided by ALFC was 4% 831.4
thousand in 1994,



(2) Marketing resources

The marketing of agricultural products is also of socio-economic
importance since this cnables farmers to gain cash income by selling the
products to markets. Before the introduction of the Fconomie Structural
Adjustment Program (ESAP), the marketing as well as prices of all
agricullural products were completely controlled by the state-owned
parastatals such as CMB (Cotton Marketing Board), GMB (Grain Marketing
Board), DMB (Dairy Marketling Board) and CSC (Cold Storage Commission).
[lowever, BSAP accelerated the deregulation of marketing and the removal of
price controls as well as the commercialization of some of the

parasiatals,

For cotton marketing, CMB has just been commercialized into COTTCO
{Cotton Company of Zimbabwe) in 1994, and other private ginners and
spinners have been allowed lo buy raw colton divectly from farmers. The
CSC is now the Cold Storage Company aller also being commercialized but

faces stifl competition from private buyers.

As Tor maize, while GMDB still remains a parastatal and maintains
floor prices, marketing regulalions have been eliminated. In spite of
dominanl positions as lhe primary trader of maize, GMB are also obliged to

compete wilh private traders.

In this way, the commercialization and deregulation of marketing and
prices accelerated competition between parastatals/ex - parastatal
companies and private buyers. As a resull, this competition is oxpected
lo benefit small holder farmers by offseiting the price differentials in
agricultural products between preducer’s prices and open market prices.
The increase from fixed producer’s prices to markel prices is onc of the
most promising socio-economic resources to increase the cash income of

small holder farmers.
(3} Input materials
The input materials available in the Study Area are also imporlani

socio - economic resources, since they affect the level of erop yiclds.

According to AGRITEX, it is estimaled that the factors affecling yield of
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maize are: a) fertilizer (61.5%); b) high -yield varicty seed (13.8%); ¢)
chemicals for weed control and pest control (12.3%); and d) others
(12.4%). In other words, if input materials would be properly supplied to
small helder farmers, there are enough secio-economic potentialities (o
improve the ilevel of crop yield. The input materials are usually
supplied through private companics owned by large-scale commercial

farmers or foreign mullinational companies.
4.4 Development Constraints

Against the development needs and potential so far identified in the
above, the following consiraints arce taken into consideratlion for

formulation of development scenarios:
4.4.1 Physical Issues

The Lower Munyali River basin originally did not have any human
population because the area was infesied by Tselse fly. There are many
cases of communal lands being formed since 1950°s when exterminalion of
Tsetse fly occurted. In the communal lands, a Chief controls a certain
expansion of area with authorizalion in distribution of arable land for
cultivation, maintenance of public peace and order, and jurisdictlion.
I*farm size ranges belween three and six hectares, and are often scattered
with distances ranging several ten to hundred meters from cach other,
Similar to the resettlement land, most of dwellers in the communal land
were forced to transfer from their old places when commercial farms were
established. People in the Study Area originated from various places such

as Masvingo and Malebeleland. -

In most of the resettlement areas, cach farmer occupies two to four
heclares of cultivated land. Farmers are also given a permit for grazing
land. Homesteads and arable land in resettlement schiemes are not usually
scattered but are grouped together. There are two lypes of resetilement
farmers. Firstly, farm workers on commercial farms were somelimes
allowed to seotile the present farm. Secondly, farmers who could not
receive any land in communal lands due to population increase, were moved
and settled on commercial farms after submilting an application. In

addition to these resettlers, there exist certain groups who already
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squatler on abandoned commercial s,

In the communal and the resettlement areas, a plot of existing
cultivated land is, generally, quile small and scattered here and there,
and topography belwcen one plot to another is rather undulating. Thus it
is considered quite difficult to convey irrigalion water to each plol from
the viewpoints of the huge cost to be required for construction of
irrigation canal nelwork as well as complicated water management that
would be required by such a canal network. It will, therefore, be
necessary and inevilable lo relocale and consolidate the existing farming
plots. 1t is considered more advantageous laking into consideration
future infrastructure development that the irrigation command area should
be distributed along or near the main/secondary canals, and new communily

development should be made around the irrigalion command area.
4.4.2 Technological Issues

In order to stabilize the presenl agricultural production under
rainfed condilions, il is considered a prerequisile to introduce irrigated
agricullure in order lo stabilize production. However, most farmers in
the communal and the reseitloment areas do not recognize the word
“irrigation”. While the word irrigation is translated into the Shona
language as “kudiridza”, it is rare for the farmers Lo use the word .in
daily conversation. Ifrom these observation, it is considered thalt most of
the people in the Study Area do not have experience or knowledge about
irrigated agriculture.

On the other hand, sprinkler irrigation was introduced and practiced
at the Cotton Rescarch Instifute and the large scale commercial farms
near Kadoma lown, and the ARDA farm located in part of the Study Area
(Sanyati), bul knowledge or knowhow on fundamental terms such as unit

erop water requirement and irrigation interval, is lacking.

Recently, Ministry of Health recommended the growing of vegetables
in order to improve the nuirition of local people. Many villages are
prepaving collective farm gardens by using existing small ponds or wells,
in which water is carried by a bucket and supplied to furrows. This can

not be calegorized as a sophisticated irrigation method. Only in two
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places with medium-size dams, a gravily irrigation is being carried oul
under guidance of AGRITEX’s extension workers, i.e. Ngondoma and

Takavingwa.

People in Zimbabwe are different from those in Middle ISast and
Northern African couniries where people have made various efforts to
develop irrigalion since ancient time. Because irrigation has never been
required in Zimbabwe for a long time, knowledge on irrigation such as land
development, water rights, irrigation methods and interval, and so on, is
not widespread. For example, when a gravily irrigation system is to be
used on - farm level, land levelling of the existing culiivated land will
be required. On the other hand, in the case of sprinkler system, it
would require a considerable amount of initial investment as well as
operation and maintenance costs. According lo the field survey in
Zimbabwe, it should be pointed out that a few of concernecd personnel

understands the said premises sufficiently.
4.4.3 Socio - KEconomic Issues
(1) Financial constraints

Although the short-lerm and medium -term loan schemes are avatlable
for small holder farmers, there are three. financial conslraints for these
AFC’s schemes. Firstly, the financial sources for communal, reseltlement
and small scale commercial farmers are extremely limited. ‘fable 4-3
indicates the number and value of loans granted by AFC by Lype of land
holding system. According to these data, while the value of loans for
large scale commercial farmers increased, that for small scale commercial
farmers was slagnant in the 1990s. In facl, the total value granled by
AFC in the study area has been drastically decreasing from 4% 2,209
thousand in 1990 to 4% 831.4 thousand in 1994.

Secondly, although the interest rate is favorable for commnal and
resettlement farmers, it is still high for repayment. The inlerest rate
for ihe short-term loan scheme for small holder farmers which is currently
22.5%, is much higher than the annual growth rates of nominal prices of

maize and cotton, which are 8.80% and 8.77%, rospectively.
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Thirdly, almost all farmers complained that the medium - term loan to
buy machinery is not available withoul sufficient assets. In [acl, oul of
Z$ 831.4 thousand, which is the total value granted by AI'C in the study
arca in 1994, only 2.33% of them is medium - term loan provided to small

holder farmers.
(2) Mavkeling constraints

Although the commercialization and deregulation of marketing and
prices were cxpected to accelerate compeiition beiween parastatals/ex -
parasiatals companies and private buyers, the fact is that the prices
offered by these private buyers are reported to be well below the
official prices by GMB, COTTCO, DZI: and CS8C due to lack of transporialion
in isolated arecas and lack of aliernative oullets. In other words, the
main constraint in marketing is lack of transportation which causes
buycr’s market even under competitive free markets. In fact, the
lransportation costs for a bale {200kg) of colton and a bag (60kg) of
maize are Z8 30 and Z3 7, respectively.

{3) Constraints for iapul inaterials

The small holder favmers, especially, communal farmers had low -
level amount of input materials such as fertilizers, chemicals and high -
yield seed variclies. Taking an example of fertilizers, Table 4-4
indicates the comparison in dosage of fertilizers by type of land holding
system. 1L clearly shows thal there is a sizable gap between small
holder farmers and large scale larmers in the amounl of inpul materials
per unil area, which leads Lo a big differential in the yield of major
crops.

4.4.4 Local Administrative and Institutional Issues
{1) Cooperation among agencies concerned

The Study Arvca belongs to the Mashonaland West province on the right
bank side of Munyali river and to the Midlands province on the left bank

side. According to the field survey, it seems thatl there are bureaucratic

problems or scctionalism in various ministlerial agencies. In addition,
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there exist differences in level of institutional set-up as well as level
of recognition on the proposed projecl among local offices of the
concerned ministry and provincial offices as well. Therefore, for the
successful implementation of the master plan, it is nocessary to formulate
a consistent policy in relalion to construction, management, operation
and maintenance of project facilities, land improvement works,
agricultural extension, agricultural credit and so on. To cope with such
requirements, it may require good coordination among governmental
agencies concerned at the central and local levels not only horizontally

but also vertically.
(2} Agricullural Extension Services

As mentioned before, extension workers are stalioned at ecach Ward
which on an average comprises about 6 villages. The nuinber of farm
households in cach Ward varies widely. According to AGRITEX, in Zimbabwe,
about 1,750 Ward level extension workers are providing services to some
850,000 farm families overall, a ratio of about 1 to 485. In this way,
" extension workers are forced to cover wider areas and a large number of
farm housecholds. In fact, taking an example of Kadoma District, some
Wards do not have their own AEWs.

In addition to this lack of manpower, therc are two other
constraints for extension workers. They suffer from lack of communication
and mobility for extension services. Taking an example of Kadoma
District, although two pickup trucks are available for AlEOs, two AEWs do
nolt have motorcycles and there are only three sets of wireless
communicalion equipment for 23 AEWs. This lack of communication
equipment and mobilily prevents AEWs from providing promnpt technical

exiension services.
(3) Farmers’ organization

In the Study Avea, solidarity in the communily is rather weak and
there exist none of a wide range farmers’ organizations, especially in the
communal and the rescttlement areas. It is a prerequisite for the
successful implementation of the project, to organize beneficial farmers

to become members of a water user group and an agricullural cooperative



so that they can work together on several aclivities such as oporation
and maintenance of project facilities, acceptance of agricultural
exlension, request for agricullural credit and guarantee for loan,
collective purchase of farm inpul as well as sale of farm products. The

formation of agricultural cooperatives is regarded as critical.
4.4.5 Issues on Data and Information

In either the level of the master plan study or the feasibility
study, basic data and information are prercquisite fo formulate a proper

irrigation plan which should be technically sound.

tn this study, detailed topographic information is lacking. The
topographic map with a scale of 1/50,000 and coniour inlervals of 20
meters, is presently available. Although an aerial photlograph is
available, which was taken in 198G, il is considered thal physical
condition has changed during the last 10 years since the pholos were

taken.

In addition, 1t is recognized thal more reliable and precise
hydrological dala will be required, especially, data on the discharge of

major tributaries of the Munyati river.
4.5 Development Scenario
4.9.1 Basic Concept

The developmenl scenario presently formulated would include cases
with Kudu Dam (Scenario A} and without tt. The latter is further divided
inlo a case with consideration of any water resources development
{Scenario 13-1) and withoul it (Scenario B-2). The basic concept for the

development scenario is presented in Table 41-5.

In addition to the said three scenarios, a scenario incorporating
the role of regulaiing ponds by medium size dams in the tributaries will
be examined for the scenario with Kudu Dam. Furthermore, level of farm
management and technology differ by category of farming system, therefore,
it is inevitable to formulate an agricultural development plan by setiing
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different development larget with respective level as shown below:

Development Target

Dev’'t Development Communal/ Small Scale l.arge Scale
Level Target o Resett't Land  Comm’l Farmi Comm’l Farm
| Increase & Stabilizalion Short/ Short

of Wet Scason Cropping Middle
2 Change from Subsistence Middle/ Short/

io Cash Crops f.ong Middle
3 Introduction of High Long Middle/ Short/

Value Added Agricultuve Long Middle

Pargel Range: Short: 3 - 5, Middle: $ - 10, Long: 10 - 20 years

In order to promote sustrinable agricultural development in the
Study Areca, il is considered a prercquisile to introduce a staged
development approach towards realization of the development target as set
forth in the above. In addition, since each development scenario has
~ respective development period, step-wise implementation of the scenario
which has shorter development period, shall be deptoyed until the time

when the other scenario(s) will be realized.
1.5.2 Development Framework

(1) Scenario A (with Kudu Dam)

1) Target year and projection of farm numbers

After completion of the Master Plan Study, it would take about five
years for a feasibility study and a detailed design, and 10 years for
construction works (5 years for the dam and 10 years for the main
irrigation network as well as on-farm level irrigation facilities). In
this connection, the entire project facility would be under operation in
year 2010, which is being set at the target year for this scenario.
During the period until the project facilities are completed, 1t is
considered necessary to promote regional development by taking into

account implementation of the other two scenarios.

¥or formulation of development scenarios, population and farmers in
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the Study Area in year of 2010 was estimated by four types of land holding.
In this analysis, il is presumed that present family size in each land
holding system would be unchanged, and population growth rate of the rural
area in the lwo provinces over 10 years from 1982 to 1992, is being
applied. In Lthe communal and the reseltlement areas, the percentage of
farmer against total houschold is considered 95 percent. Table 1-6 shows
the results of the forecast. The present number of farmers including
those employed in the large scale commercial farms will increase (rom
16,870 Lo 26,794 in 2010.

2) Land use planning

Based on the land resources potential, the study area was roughly
divided into two different land categories; namely conservalion area and
utilizalion area (Ifigure 4-6). I[Sach calegory is [urther sub-divided into

two zones according to their poteniial.
a) Conservation areas

Major constraints of these aveas are sleep slope, rugged terrain and
relatively high risk of soil erosion. The nalural vegetation of these
areas should be preserved to avoid further land degradation. Some part
of the zone-1 will, however, be utilized as cultivated land or grazing

land depending upon their condilions.

h) Utilization area

The zone-1 has higher development potential, followed by the zone-2

in terms of land resources. Most of Lhe arcas are suitable for
agricultural development. By overlaying Figure 1-6 and Figure 3-3
(present land use map), it is obvious that mosl of the cultivable area
currently lies in these itwo zones.

3) Allocation of Kudu Dam Water and Irrigable Area

a) Allocation of Kudu Dam Walter

After allocating urban/indusirial water of 60 MCM for Kadoma and



Kwekwe in the target year of 2020 from waler to be developed by Kudu Dam
(380 MCM at 10% Risk Level), the remaining could be utilized as irrigation
water. In accordance with AGRITEX's guideline, allocation of waler

should be based on the following:

Utilization Amount (MCM)  Allocation (%)
Urban/Industrial Use 6.0 15.8
Irrigation Usec

- Communal/Resettlment 188.2 49.5

- 85.C.F. 75.3 19.8

- L.5.CFE. 5G.5 14.9

- Sub -total 320.0 84.2
Total 386.0 100.0

b) Irrigable Area

On the basis of available amount of water, proposcd cropping paltern
and other necessary facltor on irrigation planning, irrigable avea has

been calculated as [lollows:

Risk Level Irrigable Area
25 % 35,000 ha
10 % 25,000 ha

4) Allocation of farmland and relocation in communal/reseitlemenl areas
a) Irrigaled area

Coping with Zimbabwean governmental policy, each farmer within the
irrigation command area could be allocated one hectare of irrigable
arca, aiming for full -lime irrigation. And in order lo sccure 14,7G0
irrigated farmers, about 5,000 farms shall be involuntarily relocated

into the irrigation command area as shown below:



Number of Farms to be Relocaled into Irrigation Area
(not including those people from Kudu reservoir atea)

With Kudu Dam Without Kudu Dam
Total Farms Relocation Total Ifarms
1. Inside 1. C. A.
- Iixisting farmer 5,473 5,070 10,503 -
- New farmer 3,197 0 3,197
- "Total 8,670 5,870 . 13,700
2. Qutside [LC.A.
- ISxisting [armer 3,649 (-)5,070 3,619
- New [larmer 5,158 0 ' 5,168
- T'otal 13,807 {-)5,070 8,777

{Note: 1.C.A. : Irrigation Command Arca)

b) Non-irrigated area

or the reasons of topagraphical condition, social aspect arising
from land holding systiem and so on, those farmers of about 3,600 who
could not enjoy an irrigation bencfit, are guaranteed to keep the same
farm size at present. In cases where the size is below 4.0 ha as well
as for newly increased farmer of aboul 5,100, farm size of 1.0 ha is

also guaranieed.

9) Relocation of people in Kudu Dam reservoeir

The distribution of population within the project area is
signiflicant. The right bank of the Munyali River within the basin falls
within the Umsweswe [ Rescttlemenl Area which is not setiled. Some three
villages that were originally planned wilhin the flood basin when
resettlement in the area began during the carly 1980s where never
implemented. "The nearest village is Village 16 which is some § km casl
of the anticipated waler line for the reservoir. On the other hand, il
is on the left bank of the Munyati River in Zhombe communal avea that
people will have to be Jelocated., 1t i1s estimated from field
observations Lhat some G600 Tamilies will be displaced fromni the basin that
is going to be flooded by Kudu Dam, most of them from the valleys of the
Koronika and Mangwarangwara Rivers. In addition, taking into
consideration people to be included in the buffer zone as a national park
designated by DNPWLM, the total number of people to be relocated would be

more or less 1,000 families.



In order to sufficiently compensaie those peoples te be relocated,
it is planncd to locate them inside a proposed irrigation command area.
In this regard, about 1,000 ha of farmland will be newly reclaimed in the
Umsweswe § Resctllement Area, in which a part would be under an irrigation

command area within the three resettlement avea in the Study Area.

(2) Scenario B-1 (Medium size dams)

1) ‘Target year

tn this scenario, agricullural development will be promoted by

constructing several medium size dams on the tributaries of Munyadti
river. The targel year of this scenario is being set in year 2005
taking into consideration the required period of 10 years for a
feasibility sludy, a detailed design and construciion works.

2) Land use planning

IFundamentally, the same planning as with Scenario A would be applied.

3) lrrigable area by medium size dams
Providing an annual water requiremant of 1,100 mm per ha which is
computed on Lhe basis of the proposed cropping pattern applied to
Scenario A, the irrigable area works out at 331 ha using the water from
eight medium size dams identified.

1) Allocation of farmland for farmers in communal/resetilement areas

Fundamentally, similar conditions as with Scenario A would be

applied.
(3) Scenario B-2 (No Dam)
1} Target year

Scenario B-2 is fundamentally aiming for regional development

without depending on irrigated agriculture, and the targel year is being
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sel at the year 2000, taking into consideration five years for furiher
study and implementation. The scenario is also a development plan which
would be implemented not only for the period until realization of the
other lwo scenarvios wilh a water resources development scheme, but also
for those people who would not enjoy benefits arising from the water

resource developmenti in the other two scenarios,
2) Land use planning

Fundarmentally, same planning as with Scenario A would be applied.
3) Allccation of farmland for farmers in communal/resettlement areas

Allocation of farmland to those farmers in both the communal and the

resettlement aveas is as same as in the non-irrigated land of Scenario A.
4.5.3 Development Impact

In order to compare Lthe three developmenl scenarios, irrigable arca
and change 1n the land use have heen analysed by cach scenario, taking
into consideration the target year and the farm number sel in Scenario A
as well as olher development framework set in the respective scenario.
The results are shown in Table 4-7 and Figure 4-9. In Scenarios B-1 and
I3-2, it is considered necessary to convert about 30,000 Lo 35,000 ha of
presently grazing/bush lands into cultivated land in order to seccure

farming plols for newly increased farmers.

On the other hand, in Scenario A, it would be able to convert about
24,000 ha of the presently rainfed cullivated land into grazing land or
forest land. Iiven in case of 1/10 probability analysis in the water
balance siudy, aboul 10,300 ha of land in both the small and Lhe large
scale commercial farms could be irrigated alter providing the required

irrigation water for the communal and the reseitlement areas.
4.5.4 Issues and Necessary Measures

In Scenario A, the main theme is lo promoie a large-scale
developmentl of irrigated agriculture for smallholder farmers in the
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communal and resettlement areas. Thus, the scenario includes various
unknown faclors as well as issues to be solved in fulure, because the
proposed Kudu Dam and irrigation facililics would require a quile huge
investiment and long development period. On the other hand, in Scenario
B-1, cight medium -size dam have been selected with irrigable area of only
331 ha, and mosl of the cultivated area will remain under rainfed
condition. Also, the main theme of Scenario B-2 is an agricultural
development under rainfed condition, of which a certain development
approach will be applicable in the transition time before realization of
the scenario with water the water resource development as well as those
people who could not enjoy any beneflit arising from development of

irrigated agriculture.

Thercfore, Table 4-8 indicates problems and issues to be considered
in the formulalion of a basic agricultural development plan for each
development scenaric. Purthermore, len items of the project component
have been sclected lowards solving the said problems of issues, which are:
{a) rescarch, experiment and exiension of regional farming technology;
(b) strengthening of agricultural extension scrvices; (c¢) markeling
development; {d) aclivalion and cstablishment of farmers organization; (c¢)
farmers’ participation; (f) improvement and strengthening of agricultural
crediling systen-i; (g) rural infrastructure development; {h} waler
resource and irrigation development; (i) land reclamaltion and sotl
conservation; and (j) management, O & M of project facilities (See Talle
4-9).
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Table 4-2 The Number of Borrowers and Value Granted by AFG

Short-Team Medium-Team
AREA YEAR Number| VALUE(Z$) | Number| VALUE(Z$) | TOTAL(ZS)
Gokwe North 1990/91 89 547,100 9 145,220 692,320
Copper Queen 1991/92 52 362,505 3 23,365 385,870
1992/93 42 248,516 l 8,200 256,716
1993/94 42 315315 — — 315,315
1994/95 52 424,885 1 10,000 434,885
Gokwe North 1990/9 1 42 31,941 - — 31,941
Nyaurunbwe 1991/92 4 47284 — - 4,284,
1992/93 30 78803 — - 78,803
1993/94 8 11,290 — — 11,290
| 1994/95 29 46825 — - 46,825
Gokwe North | 1990/91 863 621,039 37 36,807 663,846
Makore 1 & 1I 1991/92 787 752,881 44 41,958 794,839
1992/93 294 3287731 - 328,173
1993/94 173 324589 — — 324,589
1994/95 31 55,803 2 3,030 58,833
Gokwe South 1990/91 386 716,616 42 42,065 758,681
Chesinal & 1 1991/92 99 85,984 5l 47,952 133,936
1992/93 194 262,948 — - 262,948
1993/94 198 370,959 4 10,102 381,001
1994/95 19 76,039 1 2,250 78,289
Kwekwe “1990/91 61 43,154 2 994 44,148
Mabara 1991/92 44 43,046 il 8,205 51,251
1992/93 19 14304] — — 14,304
1994/95 19 208,449 2 4,166 212,615
Kwekwe 1990/91 31 18,245] - — 18,245
Sidakeni 1991/92 20 19,089 4 3,260 22,349
1992/93 7 11,304 — — 11,304
1993/94 1 1,600 - — 1,600
1994/95 - - - - —
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Table 4-5

Developnent Scenario

Scenarlo Code

Saurce

& B-1 B-2
AlL.-1: Kudu Danm Hith Hithout ¥ithout
Alt.-2: Other Hater - Hith Hithout

Development
Purpose

Agricultural &

Rural Developme-
nt thru Hide Are
a Irrigated Age-

Agricultoral &

Rural Developre-
nt thru Spot Ir-
rigated Agricul-

Agricultural &
Rural Developme-
ot without Irri-
gation

iculture ture
Development Term Long Hiddle Short
tevelopment - Irrigation - Nater Source - Agricultural
Component Facilities Developrent Extension,
Construction {Diversion Work Marketing,
according to Pond, Small/HK- Agricultural
Available edlun Scale Credit
Water Source Dam) in
in Kudu Dam Tributaries - Hural
and Irrigation Infrastructure
- Agricultural Facilities
Extension, Construction
Marketing,
Agricultural - Agricultural
Credit Extension,
Marketing,
~ Rural Agricultural
Infrastruckure Credit
- Rurail
] Infrastructure
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Table 4-7 Development Impact in Communal and Resettlemnt Areas

Particuloar Scenario A Scenario B~1 Scenario B-2
T (Kudu Dam) {Medium Dam) " {Ho Dam)
1. Present Condition
1-1. Ho. of Farms 1h,122 14,122 14,122
1-2. Land Use t{ha}
- Qultivated land (Rainfed) 81,940 81,9h0 81,940
- Grazing/forest 274,540 274,540 274,540
- Dense Forest 2,420 2,020 2,120
- Tatal 358,900 358,900 358,500
2. Future Condition (2000)
2-1. No. of Farms {Rainfed) 17,361 17,361 17,361
2-2. Land Yse (ha)
- Cultivated land (Rainfed} 81,940 99,064 99,064
- Grazing/forest 274,540 257,416 257,516
3. Future Condition (2005}
3-1. Ho. of Farms
- Irrigated 160 331 -
- Rainfed 19,595 19,424 19,755
~ Total 19,795 19,755 19,755
3-2. Land Use (ha)
- Cultivated land
+ Irrigated 160 331 -
+ Rainfed 81,180 104,555 106,556
+ Sub-total 81,940 104, 8386 106,556
- Grazing/forest 274,540 251,594 2i9,924
. 5. Future Condition (2010}
5-1. No. of Farms
- Irrigated 14,700 331 -
- Rainfed 8,711 22,1486 22,4871
- Total 23,071 22,5711 22,0717
4-2. Land Use (ha)
- Cultivated land
+ Irrigated 14,700 331 -
+ Rainfed 43,070 115,443 117, huk
+ Sub-total 57,770 115,774 117, 44
- Grazing/forest 298,710 240,706 239,036
- Dense forest 2,420 2,420 2,820
- Total 358,900 358,900 358,900
4-3. Change in Land Use (ha)
- Cultivated land
+ Irrigated 14,700 331 -
+ Rainfed - 38,870 33,503 35,504
+ Total - 24,170 33,834 35,508
- Grazing/forest 2h, 170 - 33,834 - 35,504

Note: * Inrcluding 1,000 farms to be replaced from the reservoir area.
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Table 4-9

RELATION BETWEEN PROJECT COMPONENT AND DEVELOPHENT SCENARIOS

Froject Coaponent

Detaibed Contents

De-grce of Concern

Froposed Plan/Projoct

A 8-1 B 2
} Research and Extension on Regional Fare ng Technology Eskablishment of Regional Farming
IR [ Y - -----— | Technology Center (RFIC)
1-1 Improv. fRecearch on Ralnfed Faroirg
1-1-1 Brought reslskibtle crops Sorghum nillet, ete, Q) [} [}
1-1-2 ﬂtougrt resistible vauety Appllcc.ble in x R. ITL & I¥ 8] (@] &}
1 1-3 Feed cropftrees & livestock dev. Utilizahon oi‘ grazing land O © O

t-t- ? On l'arn lrrlgatkon nethod

1 '3 Harkelug System tor Farn Prajmts

i-2 Research.fDevﬂopletzrasim on Irrtgal&d Farm[ng

Maize, colton vegetables Leans

lrrlg quanluyh nls—wal e!c.

Co!lc—cl!analyse lmrke[ing inform'n

2 Beinforcenent of Agri. Extension
27l ;ncr(aseit;me;;é.rLs!on Horkers _ 7 Ho'bihzatlnnofstaf!‘ o _@ B (_(j @- Budgeﬁf;llo-irailgnito Af‘RHEK T
22 Provision of Fecility/Equipeent [ For ensstirg extensionettices | @ [ @ | @ a0 vism, o wonication, Byke
2-3 e Leaining of Bxtension Vorkers [ Tsivieg relaticgto 3. 4% | © | © | @ |waningatwre
2% Farmers' Taaintrg | Tesinisgon 1., U £ 922 0 | @ | © |extensionoffice st 1.8 ¥. systen
_3 Harketing System Deveto;ment 1
3_!_!:c€;.s_s ih;atib;ve—lcp;mnz - T R_lng road, L»pg_radmg cnt lracksi 7@ 1 @ 7@5 ng rc;a_d 35 !cm ) upgradlné"“}.sd l;mW”
3:2 Collection/Detivery of Fora Peodiots | Constroetion of collectioapoint | & | @ | © Concrete floor, teap. shed, soole
3-3 Oollective fucchace System | Malll-use of collection paint | @ | @ | @ |Relating to en5 o
4 Activation of Far Farmers® Brgamzatlm Cuiding/training farsers
WY Coop feobuction Grop willistia of sgecisl ovor | © | @ | @
12 Livedihood Cocgerative  |Cotlective puretase e o | @ | e
B3 dgicultursl Oxgerstive  [Swpwpretigtoz s, | @ | @ | 6
5 Fargcrs' Participalion Implescnt in relation with §. © © o) Project explanation, ete,
b Pell.fc-rcem;;:;f Ag,ricultural Fred;;;,i;-Syslem |
6 l_ Publlc Subsxd; to (‘rop lt;surance- N Croup:r-:g.of <l‘arm:s.¢;r S ) @ @ @ . Fal.'n-(rs tra-inlng,- Bui_get_a_llwation )
sznw“mmoﬁmnﬁafhf&;{”'i&ﬁﬁﬁ&gh}m,éiémm'" © | ® | 0 |tvatetosteplomtonre
6 3“:\(;{“31.10!‘) oi’ AFC Lending Prograa |- dil{o - S Nti@? 67 i @ - «;i_t}.;.?“_m T
6% Establsih ¥ew MC's Llalson Office |-ditta~ | @ } © | @ |Buget stlocation to e
7 fuea) Infeastyuctuce Pevetopocnt |
T-1 Securing Beinking Woter Yearcound [ Goeestic/lvestock water | @ | @ | @ |Rehatili. of exit. veld and nex vels
7-2 Pravision of Cormnity Center  |Reinforceacnt of collecticapoirt | @ | @ | @ |Meetingram
8 Hater Resource and Irrig_atlon Develo;mml&_
81 Hedivm tam Profect I
8-2-1 Constewctionef das | T 1o | e | - | s T
8-2-2 Wainfon- f.-,}}"{r}};,;{.;.;‘r';;ii'{(.}?s' e o B T T VY T
82 Kudu Bam Prodect T T Ty T T e
821 Constraction of ¥udw dan | @ |2 ]S jrotal copocity: v,smoma
8z2Mtn drrtgationsystea . | |'@ | = | T i & secondary canals: 196 km
823 On-fora focilities  |levelllnghelocstion of eult. tond| @ | = | - Thowtmoona
B_Z_i?nsxct of n;-:_r-;ral commpunily | Around secondary canal-s S —E)Au -y e
825 Sielocation of pecple En reservolr |To be relocaled to drrigated ares | © | — | - |About 1,000 howsebolds
G Conversion of Fristlr; Lard Blse
91 Graring/Bush Land Lo Cultivated Land | Allocation to tncreased fosers | - | © | @ |Reclosation wocks o
92 Qultivated Land ko Grozing Land | Feod cropsftrees, posture | @ | — | = |Civestock deverggment
;;g;{mrvatim - Contour bund, rel‘orAe:t’.;tion o f(')‘n B @ _—6_ ST
10 Maragement, O & ¥ of Froject Facilily i
103 WolnfTrunk Factlittes | Cosperation of oW, ARITEX, Locst | @ | O | - Establishacnt of ncw iupla'g agency
R R . > _ e e e e o

16- 2 On- l‘am Facilihcs

Water users'group, ete

@

Gulding/training I'arners

3 Strongly cohcernad,

O Falrly concerned,

~— Not eoncerned
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Figure 4-1 NATURAL REGION MAP OF THE STUDY AREA
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EVALUATION OF SOIL EROSION HAZARD OF THE AREA BY

Figure 4-2
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Figure 4-3 SOI1L EROSION HAZARD RATING OF THE STUDY AREA
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Figure 4-4 LAND RESTYRICTION FOR IRRIGATION OF THE STUDY AREA
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Figure 4-6 MAPPING FOR LAND DEVELOPMENT OF THE STUDY AREA
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Figure 4-9
DEVLOPHMENT IMPACT: CHANGE IN LAND USE QF COMMUNAL/RESETTLEMENT (ha)
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CHAPTER 5 BASIC AGRICULTURAL DEVELOPMENT PLAN

While in “4.5.2 Development Framework™ of Chapler 4, description is
being made in order of Scenario A, B-1 and B-2, on the basis of size and
scope of projecl component covered by each scenario, description order is
opposite in this Chapter §; taking into consideration that Scenarvio 13-2
is the [lirsl option, then Scenario B-1 and A when considering staged

development.
5.1 Scenario B-2
5.1.1 Land Use Plan

Under Scenario B-2, any irrigation facilities will nol be introduced.
Therefore, most of the cultivable land of the Study Arca will remain non-
irrigated, and traditional rainfed farming will be pracliced dominantly.
Some part of the grazing land will be converted to rainfed farming land
along with the population increase in the area. Under the semi-arid
conditions, which provail in the arca, rainfall is limited and often
erratic. Both farming and grazing lands in the area are very prone to
deteriorate by soil erosion and frequeni drought, and effective control
measures are required. ‘The prevention of soil crosion, efficient grazing
control and fodder conservalion contribute considerably io support
farmers’ cconomy especially in times of drought. To improve the crop
yield, introduction of drought resistant field crops or varielies 18
important. In addition, establishment of drought resistant fodder crops
is also very important facltor that should be duly regarded. In Lthis
context, introduction and enhancement of sylvo-pastoral systom, which is
one of the agroforestry systems, will be effective lo improve the grazing

lands and to stabilize the farmers' income in the area under Scenario 3-2.

The sylvo- pastoral system is the combinalion of woody planis
production with pasture, fodder crops or rangeland. The trees and shrubs
may be used primarily to produce fodder for livestock or they may be grown
for timber, fuelwood, fruit, or to improve the soil. There is a clear
need for the sylvo-pastoral system in dry savanna zones, particularly lo

help meet wood and fodder demands throughoul the year and to maintain
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fodder reserves through dry periods. The sysiem can also help lo
maintain the stability and fertilily of grazing lands and to reverse the

tendency toward land degradalion and desertification.
5.1.2 Proposed Cropping Patiern and Farming Plan

In this scenario, it is not planned to develop any waler resource
for irrigation purpose, and the rainfed area of about 117,000 ha will be
continued, therefore, the present cropping pattern will unchange, On the
olther hand, crop yield of maize and cotton as major crop and sunflower
and groundnul will be improved {20 - 65%) due to cfforis on research,
experiment and exlension on rainfed farming technology applicable to

Nalural Region HI. Table 5-1 shows target yield of various crops.

Under the scenario, 50 percent, 40 percent and each &5 pereent of
about 82,000 ha arc cropped with maize, cotton, and sunflower and
groundnut, respectively, in the existing 14,000 farms thal could attain
the target yields under rainfed but without drought damage as shown in
Table 5-1. And, aboul 8,400 new farms with a lotal acreage of 35,000 ha
will be able to attain the same crop yield level and cropping pattern as

the preseul farmers do.
5.1.3 Water Resource Development and Utilizalion Plan
(1} Surface water

Annual discharge of Munyali river is quite uastable, and exisling
water righls have been fixed by mining companies, railread, commercial
farms and government. In order to newly exploit water resource in this
scenario, surplus waler should be created by integration and abolition of
the existing intakes along the river and by proper management of the
waler conlrol. But due to the decrease tendency of the recent river flow
and many existing waler rights, it is rather difficult to develop
additional waler resource withoul considering any water use facililty like
a dam. Thus, the available waler resource is estimaled at 11.8 MCM
including existing water rights amountling to 10.1 MCM, which is limited in
the Study Arca only, and the surplus water of the Ngondoma Dam to be used

for a new irrigalion scheme of additional 150 ha.
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Water Source Facility Available Water Volume

- Exisling Water Righls (from Umsweswe & Munyati 9.6 MCM
confluence to Umiuli})

- Ngondoma Dam {Iixisting lrrigation Scheme (44 ha)) 0.5 MCM

Sub - total 10.1 MCM

- Ngondoma Dam {New Irrigation Scheme (150 ha)) 1.7 MCM

Total 11.8 MCh

(2) Grouandwater

According to the Plan of Operalion for National Rural Water Supply
and Sanitation Programme {(NRWSSP), it aims to supply a population of 250
per once well {Refer to Table 5-2). Based on this standard, 43 new
boreholes will be required, with total amounl of necessary yield of at
least 0.6 MCM/year. Judging from the production capacily per well (2.6 -
8.6 i /hour), these wells should be solely used for drinking water of both

. human beings and animals,
5.1.4 Rural Infrastructure Development
{1) hmprovement of road network

In the scenario where rainfed farming will be still dominant, the
following rural infrastructure development is proposed for the purpose to
uplift living standard of dwellers and Lo provide an impact for increasing

cconomic surplus of smallholder farmers.

- Existing tracks of 279 km which connect villages with main and
secondary roads will be upgraded lo gravel roads of 3 m width;

- 35 km of gravel road with 3 m widlh will be newly construcled from
Chenjiri camp to conjunclion point of Munyati and Mufri rivers;

- A part of ring road of 70 kin connecting Sanyati, Copper Queen and
Gokwe will be upgraded to asphali road;

- New bridge over Munyali river between Urnsweswe reseltiement land and
Chisina communal land will be constructed.

By these road improvement, local people could enjoy easier access lo
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local governmental and medical services and reduction of vehicle

operating cost.
(2) Drinking waler

As stated in item “5.1.3 (2) Groundwater”, Zimmbabwean governmental
policy plans to supply water for 250 persons per well in the communal and
resettlement lands. In accordance with the standard, 43 new wells will
be required (Sce Table 6-2). In addition, based on the field
invesligation, 60 oul of the existing 338 wells should be rehabilitated.
In this connection, it is planned to construct 43 new wells and lo

rehabilitate 60 existing wells (mainly a hand pumped well).
(3) Community Cenire

It is proposed Lo construcl a community centre in which local
government can posilively approach to local people, and farmers training
will be provided, in such six Wards of Sidakeni, Umsweswe, Chisina [ & 11,

and Sanyali.
5.1.5 Farmers Supporting Services
{1) Rescarch and extension on regional farming technology

In this scenario, an agricultural development will be promoted on
the basis of the present rainfed farming, and il is a very important point
on how lo alleviate droughl damage under rainfed conditions. In this
regard, it is necessary to carry oul rescarch, experiment and exiension
on drought resistanl crops and varicly presently grown in the arca. In
addition, it is also required to develop superior species of animals and
to experiment on a motre effeclive utilizalion of the grazing land. This
is because animal husbandry is playing a vital role together with crop

cultivation in the area.
(2) Reinforcement of agriculiural extension

At present, the farming level of smallholder farmers in the communal

and reselilemient areas remains low, and hence il is a very imporiant
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factor lor the successful implementation and management of the project to
strengthen agricultural extension activities for these farmers. Therecfore,
AGRITEX should make an cffori to secure a necessary budget for relraining
its extension staff as well as farmers. These farmers could be trained in
the AGRITEX district offices. Guiding and training AGRITEX's exiension
staff on improved farming technology in semi-arid areas, is one of key

roles.
(3) Activation of farmers organization

According to the field survey, there might exist such farmers
organizations perfunctorily as a crop produciion group and a livelihood
cooperalive, but these organizations are presently of dormant due to lack
of solidarity in rural communities. In order to activate such
organizations, a Ward level crop production group (mainly maize and
cotton) and livestock production group (mainly beef cattle) should be
organized, through which members are able to enjoy privilege of tax
exemption for input materials and aiming to increase bargaining power by
collective marketing and purchasing. In fulure, these produclion groups
will be gradually united towards establishment of an agricultural
cooperative, which could give its strong effect in scopes of marketing
and crediting. In the unification activities, it is necessary to guide

and train AGRITEX extension staffs and then farmers.

With respectl to establishing agricultural cooperatives, it is
necessary firstly to find out capable persons as a leader in each Ward,
secondly to educate and train them, and thirdly lel them to exhibit their
leadership in the groups. On the oiher hand, it is another way that
available resources should be intensively concentrated in several
selected Wards, as a model, in which people would learn necessity and
procedure of re-unification and reinforcement of their organization, and

such activity will be gradually expanded to other Wards.
(4) Strengthening of agricullural credit
Especially, the smallholder farmers in the communal and rescttloment

areas have very limited access to the prevailing agricultural crediting
system, and il is quite difficult for those farmers lo escape any drought
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damage under the rainfed condition without a certain financial assistance.
In this connection, in order Lo improve accessibility to the current
crediting system by smallholder farmers, (a) introduction of crop
insurance system, (b) to sofien conditions in AFC’s group lending scheme,
and (¢) reinforcement of subsidy to AFC for the purpose to use AFC's tié—
up schemcs_', are to be required. When the Zimbabwean government would
face any difficulty to bear Lhe required cost for the said
countermeasures, a cerlain effort should be made to introduce so-called
two- step loan from external sources. Because the interesl rate applicable
lo the two-slep lean is usually well below the AFC’s interest rate to
farmers, by which AFC will be able to secure the required fund. In
addition, in order to improve the accessibility from smallholder farmers,
establishment of new AYFC liaison offices and introduction of depositing

operation in AFC should be taken inlo consideralion in future.
5.1.6 Marketing Plan
(1) Road network development

[t could be expected that transportation cost for farm products and
farm input will be reduced by using the road network improvement planned
in the rural infrastructure development in the item “5.1.3 (1) Road
Network Development”. In addition, through establishment of collection
points for farm products as mentioned below, il is expected opportunity

of more small and medium transporler’s participation will increase.
(2) Collection point

For the purpose of strengthening the existing marketing channel for
maize and colton, one depot in Gokwe and six collection poinils of COTTCO,
as well as five collection points of GMB wili be established (Ses Table 5-
3). The struclure of these collection poinis is simply designed with
concreled floor and temporary shed, having a weighing scale. These
collection points could be used as a temporary storage for purchased farm

input.
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5.1.7 Regional Farming Technology Centre (RI'TC)

In order to research and experiment on improved rainfed farming
technology, and to extend the results to farmers, it is proposed to
eslablish “Regional Farming Technology Centre” in each sido of Munyati
river. In this cenire, research and experiment shall be carried oul on
droughi resistance crop and variety applicable to NR 111 and effectlive
use of grazing land including sylvo - pastoral system. The centre also
collect and amnalyse such information on farm products’ marketing including
internal and external movement of supply and demand. PFurthermore,
results oblained in the centre shall be transmilted to farmers in the area
through guidance and training for AGRITEX extension staif. The facility
plan for the RFTC is shown in Table 5-4.

5.1.8 Preliminary Cost listimate
{1) Condition of cosl estimate

The project cost is estimated under the following conditions and the

same conditions are also applied lo Scenario B-1 and A.

Those costs are estimaled based on the current market prices in
January, 1995 which was the completion time of the field
investigation by the study team.

- The construction mode is on contracl basis.

- Unit prices of building materials and civil works are based on the
" detail design reports prepared by AGRITEX and DWD.

- PFstimation of the inflation rate is based on the “CONSUMER PRICE
INDEX 1990=100" and “BUILDING MATERIALS PRICE INDEX, 1980=100".

- Engineering services cost is considered as 10 % of the base cost.

- The adopted exchange rates between Zimbabwean dollar and U.S.
dollar or Japanese Yen are US$1.00=%$8.3871 and Z§1.00= ¥ 12.687.

- The percentages for foreign and local currency portions are based
on 75% and 25%, respeciively.
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(2) Project cost

The total project cost al current price is estimaled al 378.7
million Zimbabwean Dollars and summary of the cosls are shown below
(Refer to Tables 5-5 and 5-6, and Appendix M).

(Unit: Z% million)

Deseriplion (A1 2000) {Al 2010)

1) Development of the Infrastructure
- Consi. and Rehabil. of Road 53.4 53.1
- Const. of Collection/Deposit Point 8.0 8.0
- Const. and Rehabil. of Boveholes 1.7 1.7
- Construction of Commumiy Centre 1.2 _ 1.2
Sub - total 64.3 64.3
2) Land Reclammalion and Seoil Conservation 145.1 300.8
3) Regional Farming Technology Centre 13.6 13.6
Total 223.0 378.17

{3} Operation and maintenance cost

The annual operation and maintenance cost is composed of salary and
wages lor O & M organization staff, administration and general
expenditures, fuel and oil cost, maintenance cost of the facilities and

office egquipment etc., and e¢stimated at 4% 8.4 Million.
5.2 Scenario 8-1

5.2.1 Land Use Plan

The Scenario B-1 will introduce medium -size dams for irrigation.
However, command arca of these dams will be 331 ha in total, resulting in
that most of the cultivable land will nol be irrigated. Thus, similar to
Scenario B-2, the introduction of drought resistant crops and varieties in
the present farming as well as promolion of livestock development through

sylvo- pastoral system will be very importanl componenls.
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5.2.2 Proposed Cropping Pattern and Farming Plan

In this scenario, 331 ha will be irrigable by constructing eight
medium - size dams. All the irrigable area will be located in the communal
areas, and beneficial farmers will be 331, In this trrigable area,
cropping patiern based on maize and cotton in rainy season and wheat and
vegetables in dry season would be introduced as shown in Figure 4-7. In
addition, every effort should be made in RFTC to develop irrigzited
farming technology so as to realize the targel crop yield (Table 5-1)
through training farmers by exisling extension activities. In the rainfed

area of about 115,000 ha, same farming as Scenario B-2 would be practised.
523 Waler Resource Development and Utilization Plan
(1) Water resource development

Since there is no possibility to construct any diversion facility
for gravity irrigation system in Munyati river ilsell, only medium - size
“ dams in the tributaries are available in which about 4.3 MCM of water
resource will be developed.
(2) Water ulilization plan

The developed water of 4.3 MCM will firstly be used for irrigation
of 331 ha, and then drinking water in schools and clinics nearby the dams.
It is also expected that additional 150 ha will be irrtgable in the
Ngondoma Irrigation Scheme when surplus water become available by closure
of Empress Mine,
5.2.4 Irrigation and Drainage Plan

(1) Design discharge

Irrigable area and design discharge in medium -size dams are ranging

from 4 ha to 105 ha and 0.005 cu.m/sec to 0.131 cu.m/sec, as shown below:
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River trrigable Area Design Discharge
(ha) {m?/5)

Ganyungu 18.0 0.023
Narupakwa 1.0 0.014
” 4.0 0.005
Nyamachenoe 8.0 0.010
Mtanke 105.0 0.131
Gwanyika 3¢.0 0.100
Njerere 50.0 0.063
Seki 55.0 0.069

(2) Irrigation method

In order to reduce cost burden for beneficial farmers through

reduction of O & M cost, a gravity system and a furrow irrigation method

on-farm would be applied. Main irrigation facilities are as follows:

- Waler Source: Medivm - size Dam
- Water Conveyance: Open Canal (Main Canal)
Regulation: Farmpond
- On-TFarm: Open Canal (Irrigation/Drainage) and Road

(3} Main canal

- The canal layoul was determined by using a topographical map scaled

1:50,000.

The concrete lining trapezoid canal that is familiar in Zimbabwe
should be adopted taking into consideration the effective
utilization of irrigation waler and saving maintenance labour or
cosl.

The canal slope should not exceed a slope of 1/300 considering the
permissible flow velocily.

- The cross section of canal was determined on the basis of Manning’s

formula with roughness coefficient, n=0.015. Here, the minimum
permissive velocity was adopted at 0.6m/s to prevent bilharzia.

(1) Night storage reservoir

- According to the farming program, the consumption of walter

fluctuates widely. Also, irrigalion water should be supplied
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constantly to the farm even under the conditions of repairing
main/secondary canal because of some accidents.

The capacity of reservoir is designed to be equal lo peak field
demand for 24 hours. And they should have one reservoir in a scheme.

- This reservoir was designed 1o be the pond enclosed with earth
dikes, which is equipped with inlet, oullet, staff gauge, drain,
bypass.

- The effective waler depth is 2.0m and 0.5m depth as freecboard. And

the top width is 2.0m, the exlernal and internal slopes of
embankment are 1:1.5.

{5) In-ficld facilities
1) Farmland block plan

- The size and shape of the standard farmland block were decided
considertng farm organization and farming syslem,

- Phe standard block was designed that its long side be 500m long and
shorl side be 100m long.

2) Main & lateral road

- The road network consists of trunk roads and lateral roads.

- The trunk road should be connected Lo the existing road at almost
right angle and the interval should be about 500m long. Also iis
width should be 4m, and the surface should be paved with gravel.

- The lateral road was planned to be bordered on Lhe side of field
block and connected to the trunk road at right angle. Also il
should have intervals of about 100m long. The width should be 3m,
and the surface should be paved with gravel.

3) In-fiold distribution canal

- The irrigation water is distributed to the individual plots by a
network of reinforced precast concrete canal (trapezium shape).

- The delivery of water into each canal is conlrolled by an adjustable
sliding gate atlached at the regulator. And the supply of waler to

the plots is carried oul through the plastic syphon tubes in front
of the check plaie.

4} DPrainage canal
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- It is supposed thal the large scale drainage system is nol necessary
in the field - lots because upland farming is planned in the project
arca where the precipitation is nol much.

- However, the minimum scale drain canals should be designed along the
lateral roads on considering protecting the lands from severc
crosion that are caused by unexpecled iniensive rain.

5.2.5 Rural Infrastructure Development PPlan

In this scenario, rainfed agricullure will be playing important role
similar with Scenario B-2, except 331 ha of irrigable arca by medium - size
dams. ‘Thercfore, the following rural infrastructure will be developed
for the purpose lo uplift farmers’ living standard and to give impact on
producing farm economic surplus:
(1) Road network development

Sameo as wilth Scenarto 13- 2.
{2) Drinking water

Same as with Scenarioc 13- 2.
(3) Community centre

Same as with Scenario B-2.
5.2.6 Farmers Supporting Services
(1) Research and extension on regional farming technology

Irrigable area of this scenario is only 331 ha, and mosti of the area
remains under rainfed condition. Therefore, same contents of Scenario B-
2 would be deployed, i.e. research, experiment and extension of irrigated
agriculture.

(2) Reinforecement of agriculiural extension

The same contlents of Scenario B-2 would be deployed, and it is

necessary for AGRITEX to provide training for beneficial farmers on
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irrigaled farming technology with the collaboration of RITC.

(3) Activation of farmers organizalion

The same conlents of Scenavio B-2 would be deployed. It is planned
to cstablish a water user group in cach medium-size dam. The composition
and activity of the group should follow those of Lhe exisling Irrigation
Management Commilice. This water user group is composed of a chairman, a
secretary and a treasurer, and several members democratically elected by

member farmers. Its responsibilities are as follows:

Operation of water disiribution in the scheme;

- Maintenance of irrigation lacilities;

- Collection of mainlenance fecs;

Setting up of local rules and regulations; and

Continuous lraining of irrigators
{(4) Strengthening of agricullural credit: Same as with Scenario B-2
5.2.7 Marketing Plan
The same contents as with Scenario B-2 will be applied.
5.2.8 Regional Farming Technology Cenlre {RFTC)

In order to research and experiment on improved rainfed farming
technology as well as irrigated farming technology, and to extend the
results to farmers, it is proposed lo establish “Regional Farming
Technology Cenire” on cach side of Munyati river. In this centre,
roscarch and experiment shall be carried oul irrigated agriculture
(optimum cropping pattern, farming practices and water managemenl) vnder
the development of Lhe medium-size dams. In addition, the same
activities as with Scenario B -2 will be carried out. Furthermore,
results obtained in the centre shall be transmilted to farmers in the arca
through guidance and training for AGRITEX extension stalf. The facility
plan for the RETC is shown in Table 5-4.
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5.2.9 Preliminary Cost Estimate
(1) Condition of cost eslimale
The same condilions in Scenario B-2 are also applied.
{2) Project cost
T'he totlal project cosl at current price is estimated at 474.8
million %% and details are shown below (Refer to Table 5-5 and 5-6, and

Appendix M).

{(Unit: Z8 million)

Description (AL 2005) (AL 2010)
1) Development of the Infrastructure
- Const. and Rehabil. of Road 53.1 63.4
= Const. of Collection/Deposit Point 8.0 8.0
- Const. and Rehabil. of Boreholes 1.7 1.7
- Construction of Community Centre 1.2 1.2
Sub - total 64.3 64.3
2} Liand Reclamalion and Soil Conservation 193.5 286.6
3) Regional Farming Technology Cenlre 13.6 26.0
4} Construction of Medium -size Dams 89.4 89.4
5) Construction of Irrigation Facility 8.5 8.5
Total 381.7 474.8

(2) Operation and mainlenance cost

The annual operation and maintenance cost is estimated at 4% 10.4
Million.

5.3 Scenario A
5.3.1 Land Use Plan

According to Lhe present land use dala of the Study Avea, total
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acrcage of the area is 505,200 ha, of which 101,140 ha (20.0%) is under
cultivation including fallow in some arecas. Planned irrigable area widely
varies by the three different development scenarios. In Scenario B-2,
irrigation development will not be introduced, and present cullivated land
will remain under rainfed. In Scenario I3-1, a tetal irrigable avea of
331 ha is planned by constructing eighl medium-size dams, and most of the
present cultivated land will be under rainfed condition. In Scenario A
(“With Kudu dam” conditions), it is planned to develop irrigation covering
25,000 ha.

Under Scenario A, 25,000 ha of irrigaied land will be created. In
case the present grazing land will be converted into irrigaled area, some
sail conservation measures will be needed. In addition, a large extent of
the land will still remain non-irrigated. Therefore, especially in such
non - irrigated land, the introduction of soil erosion conirol measures and
drought resistant fodder crops will also be the important components,

taking the sylvo- pastoral syslem into consideration.
" 5.3.2 Proposed Cropping Pattern and Farming Plan

I"'or Kudu Dam, about 25,000 ha under 10 percent risk level will be
irrigable. The avea will be distributed to 14,700 ha for the communal and
resettlement areas, 5,900 ha for S.8.C.F. and 4,400 ha for L.S.C.F. in
accordance with AGRITEX guideline.

In the communal and resettlement land, a cropping pattern based on
maize and cotton in rainy season and wheal and vegetables in dry scason,
will be introduced as mentioned in Figure 4-7. In addition, every effort
should be made in RFTC to develep irrigated farming technology so as lo
realize the target crop yield (Table 5-1) through iraining farmers by

existing exlension activities.
On the other hand, sprinkler irrigation will be practised on the
basis of cropping patlern of cotton in rainy scason and vegotables in dry

season as shown in Figure 4-8, in both commercial farm sectors.

Aparl from these irrigaled farmers, about 22,000 ha of existing
3,600 farms and 20,000 ha of new 5,100 farms remain rainfed, for which
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same conlents of Scenario B-2 will be practised.

5.3.3 Water Resource Development and Utilization Plan

{1) Water resource development

Based on water balance study for Kudu Dam, available water resources
at 10 percent risk level is estimated at 380 MCM, which will be
distributed irrigation, urban water supply and industrial purposes. On
the other hand, Mlange and Sanyali-2 dams having higher cconomical and
technical feasibility, will be utilized for RI'I'C’s activities. Medium -
size dams of Sanyati-2 and one planned in Mdzongwe river will be

funclioning as a regulating reserveir within the Kudu irrigation system.
{2) Water utilization plan
 The developed water for Kudu Dant amounting to 320 MCM in 1/10 years

probability, will be allocated for irrigation use and utilised on the

basis of AGRITEX’s guideline as follows:

Ulilization Amount (MCM)  Allocation (%)
Communal/Resettlment 188.2 58.8
S5.5.C.F. 75.3 23.6
1.S.C.F. 56.5 - 17.6
Tolal 320.0 100.0

5.3.4 Irrigatlion and Drainage Plan
(1) Pesign discharge

Design discharges for planning irrigation facililies are shown in
Pigure 5-3. And these discharges were calculated based on the assumplion
that each canal should have enough capacity to convey the maximum water in
24 hours. Also, the maximum waler discharge is required yearly from 16th

lo 20th in FFebruary.

{2) Main canal
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(3)

The canal layoult was determined by using a topographical map scaled
1:50,000. 'The concrete lining canal should be adopted Laking into
consideration the effective utilization of irrigation waler and
saving maintenance labour or cost.

The canal slope was planned at 1/6,000 based on the low water lovel
of Kudu dam (I¢1..905m)} and the ground levels at the canal tatls.

The cross scction of canal was determined on the basis of Manning's
formula with roughness coefficient, n=0.015. Here, the shape of
cross section was adopted, a rectangular type, considering
construction efficiency. And the minimum permissive velocity was
adopted at 0.6m/scc to prevent bilharzia.

If the canal must cross a depression such as river or sircam, an
inverted syphon should be used to convey the water, A steel pipe
that is rolled up in concrete was adopted as the syphon form. This
is from the viewpoint of safety.

At the place where the canal meets low ground such as a gully, a
pipe culvert across under the canal should be constructed to drain
inundation nearby.

The maintenance road should be constructed along the canal. Also
these facilities should be protected by a fence.

Regulating reservoir

- The regulating reservoir should be located on the middle point of

canal for regulating the fluctuation of water demand and the delay
of delivering water.

- Two regulating reservoirs were selected on each bank respectively

from eight reservoirs which were components in Scenario B-1.

- The storage capacily is planned at a peak water demand of 24 hours.

- Dam Lype will be of a reservoir type and its struclures are similar

to those of Scenario B-1's.

(4) Night storage reservoir

- According to the farming program, the consumption of water

fluctuates widely. Also, irrigation water should be supplied
constantly to the farm even under the conditions of repairing
main/secondary canals because of some accidents.

The night storage reservoir should be built in the ratio of one
reservoir to 100ha arca of farm for buffering against fluctuation
mentioned above.

The capacity of reservoir is designed to be ecqual Lo pcak field
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demand for 24 hours, that is {o say 10,800 cu.m.

- This reservoir was designed to be the pond enclosed with earth dikes,
which is equipped with inlet, outlet, staff gauge, drain, bypass.

- The effective water depth is 2,.0m and 0.5m depth as frecboard. And

the top width is 2.0m, the external and internal slopes of
embankment are 1:1.5. :

(5) In-field facilities
1) Farmland block plan
The size and shape of the standard farmland block were decided

considering the farm organization and farming system.

- The standard block was designed that ils long side is 500m long and
short side is 100m long.

2) Main & lateral road

- The road network consists of trunk roads and lateral roads.

- The trunk road should be connected to the existing road al almost
right angle and its inlerval should be about 500m long. Also its
width should be 4m, and the surface should be paved with gravel.

The lateral road was planned te be bordered on the side of field
block and connecled to the trunk road at the right angle. Also it
should have intervals of about 100m long. The widih should be 3m,
and the surface should be paved with gravel.

3) In-field distribution canal
- The irrigation water is distributed to the individual plots by a
network of reinforced precasl concrele canal (trapezium shape).
- The delivery of water into each canal is controlled by an adjustable
sliding gate attached ail the regulator. And the supply of waler to

the plots is carried outl through the plastic siphon tubes in front
of the check plate.

4) Drainage canal

- Ii is supposed that the large scale drainage system is not necessary
in the ficld-lots because upland farming is planned in the project
area where the precipitation is not much.

- However, the minimum scale drain canals should be designed along the
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lateral roads under considering aboul prolecting the lands from
severe erosion that are caused by unexpected intensive rain.

5.3.5 Rural Infrastructure Development Plan

In this scenario, a large irrigation system will be managed in
25,000 ha including 14,700 ha in the communal and resettlement areas. On
the other hand, although its magnitude will decrease gradualty, still
about 42,000 ha remain rainfed, Therefore, the following rural
infrastructure will be developed for the purpose to uplift farmers’

living standard and to give impact on producing farm economic surplus:
(1) Road network

Same conlents of Scenario B-2 ave planned, In addition, maintenance
road with total length of 296 km along main and secondary canals will
greatly contribule for improvementi of transportation network.
{2) Drinking waler

Same as with Scenarvio B-2
{3) Community cenire

Same as with Scenario B-2
5.3.6 ¥armers Supporling Services
(1} Research and extension on regional farming technology

In this scenario, a large seale irrigation development will be
introduced and promoted for the communal and resettlement aveas, the
small - scale commercial farms and the large-scale commercial farms by
construcling the Kudu Dam. Especially, a large scale of 14,700 ha in the
communal and resettlement land will be irrigated, and it is inevitable to
research, experiment and extend an irrigated farming technology to the
farmers. On the other hand, efforls to improve the rainfed farming

technology should be continued, because still about 42,000 ha of rainfed
land, a half of the existing culiivated land will remain.
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(2} Reinforcement of extension services

Same contentls of Scenario B-2 would be deployed, and il is necessary
for AGRITEX to provide training for beneficial farmers on irrigaled
farming technology such as scleclion amd farming practice of appropriate
crops, irrigation method and so on, with collaboration of RFTC. In
addition, farmers in the irrigaled area should be given necessary training

on water management and O & M method of irrigation facilities.
(3) Activation of farmers organization

Same contents of Scenario B-2 would be deployed, it is necessary lo
establish a farmers orgaunizalion in view of 0 & M of irrigation system
commanded by the Kudu Dam. In this connection, a waler user group in
every farmpond {(approx. 100 ha) is to be organized. The water management
alter farmpond will be carried out by the group with rotational
irrigalion melhod. Alse, the group is responsible for operation and
managemenl of on-farm facilities and tertiary canals with assistance of
AGRITEX. Composition and activily of the group are almost same as
Scenario B-1, pulling more emphasis on collection of water charges from
beneliciaries. KFurthermore, it is planned to eslablish water user’s
association in each secondary canal 1n order to efficiently execufe the

waler allocalion and managementi in wider range.
(4) Strengthening of agricultural credit
The same concepl as wilth Scenario B-2 will be carried out.
5.3.7 Markeling Plan
The same as with scenario B-2 will be carried out.
5.3.8 Regional Farming Technology Centre (RI'FC) and Mode-l Project

(1) RFIC

in order to research and experiment on improved rainfed farming
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