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Table 3.1

Laboratory Test Methods

of Soil Analyses

Test Ttem

Principle or Method

Sample preparation

Particle size anaiysis

pH-H20 and EC

Carbon

Nitrogen

Available phosphorus

Cation exchange capacity

Exchangeable cations

we

-

Breaking up of aggregates by careful pound-
ing; seaving through a 2mm sieve. This
gsieved fraction (¢2mm).is used for further
analyses.

Hydrometer method - shaking overnight with
godium hexametaphosphate/sodium carbonate
in an end-over—end shaked at 40 r.p.m.;
measuring silt+clay (0-50 micron) and clay
(0-2 micron) with a hydrometer after 40
seconds and 2 hours respectively. Sand
fraction (50-2000 micron) is obtained by
substracting the sum of silt and clay from
100% (Day, 1956)

pH and EC are routinely measured in sus-
pension with a2 soiliwater ratio of 1:2.5,
Suspensions are prepared by placing 10g
of fine earth and adding it to 25cc of
distilled water. pH-KCl is also measured.

Walkley and Black method (Black, 1965).
Kjeldal digestion method

Olsen~P method

‘CEC 1s determined by successive leachings

of the so0il with IN ammonium acetate of pH
7.0. Determing Ni; in the leachate.

Leaching of the soil with IN NH4O0Ac of
pt 7.0. Determing Na, K and Ca by flame
photometer, Mg is determined by atomic
absorption spectrophotometer.
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Table 4.2 (1/6) Genmeralized Description of Soil Profile

__Key'of Description

Boundary of horizon: a (abrupt, less than 2.3 em), ¢ (cléér, 2.6 - 6.3'ch),
g {gradual, 6.4 ~ 12.5 cm), d {diffuse, more than 12.6 cm)

Yorm of boundary: s (smdoth), w (wavy); i {irregular), b (broken)
Mottling: B #
abundance _ size .- _ contrast
f (few, 2%) f (fine, 5 mm) . . £ (faint)
¢ (common, 2 - 20%) ' m (medium, 5 — 15 mm) 'd (distinct).
m {many, 207%) ¢ {coarse, 15 mm) P (prominent)
Structure :
grade type or form
1 (structurelesg) pr (prismatic) _
w (weak) co . {columnar)
T :
m (moderate) bk (blocky) - .fﬁgﬁaﬂgé _
g {strong) abk (angular blocky)
sbk (subangular blocky)
pl (platy)

gr( ganular)

cr {crumb) :

sg (single grain)
m {massibe)

Size: : :
(unit :mm}
size/type " Prismatic blocky . granular .
vi (very fine) 1 10 .5
f (fine) 1 - 2 .100= 20 5--10
m - (medium) 2 - 5 20°- 5010 ~-.20
¢ (coarse) 5 -~ 10 50~ 100 20 -50
vc (very coarse) 10 100 50
Consistence _
wet soil S . moist seil' . . dry soil
ns (non—sticky) ; lo (loose) 1o (loose)
ss (slightly sticky) vir {very friable) s  (soft)
g {(sticky) fr (friable) = = sh (slightly- hard)
ve (very sticky) S f4 (firm) ~h (hard) .
np (non~plasticity)  vfi (very firm) " vh (very hard)

sp (slightly plasticity) efl (extremely fi;m)' eh (extremely hard)
p (plasticity) : o
vp (very plasticity)
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Table 4.4 Profile Description of FEutrie Fluvisols

1. Profile No. i No. 20

July 10, 1985

we

%. Observatlon Date

3. Location ' : ;3 Urudi, river drift of Asawo
4, Soil Name - ; Butric. Fluvisols
5. Mapping Unit : ;: active stream banks formed on

lacustrine plain (K3/K21)

6. Parent Material ; recent fluvial deposits
7. Topography meso ;' flat’ (0%)
_ micro 3 drregular

8. Vegetation Land Use

'sorghum, well-cultivated

9. .Drainage Condition

internal well

e

external ; well
10. Flooding =~ s free
11, Profile Description ;
Ap 0-36 cm. Dark brown (1OYR3/3, wet), dull yellowish brown
(1OYR4 /3, dry); clay loaw; - weakly developed subangular
blocky; sticky and slightly plastic wet, friable moist,
soft dry; fine roots of sorghum commomn; .clear smeooth boundary.
C 36-80cm. Black (10YR3/1, wet and dry); clay; structureless
massive;  very sticky and plastic wet, friable moist, slightly
hard dry; colour mottlings of Mn and Fe, few.

12. Physical and Chemical Properties -

ibrizon Particle Sizs(%) fexture pH TTECZ.S ¢ W P CEC Exchangeable Cations(me/}00g) Base Satu- ESP €aco3
Sand Silt Clay Class 120 K& (mmhofem) (Z) (%) (ppw) (me/100p) Ca Mg MHa K Total ration (%) (%}

Ap 40 26 36 CL 8.1 6.5 -0.09. 0.580.06 5 22,10 16.80'2.22 1.64 1.42 22.08 100 7+
C . 8 16 40 C 6.7 6.1 0,12 .0.38 0.05 "4 .- 25.00 . 18.30 3.14 1.10 1.04 23.358 94 5+




Table 4.5 Profile Description of Calcaric Fluvisols

No. 56

1. Profile No. 3
2. Observation Date ;  July 30, 1985
3. Location ;1 Osodo

4. Soil Name

we

Calcaric Fluvisols,\sgdic phase
5. Mapping Unit - .4 . recent flood plain Widely'éxtending on cuspate
delta formed 'in the river mouth of Sondu (D12)
6. Parent Material 3 - recent fluvial depqsifs derived from Sondu river
7. Topography- meso ; flat (0%) -
micro ; smooth
8. Vegetation Land Use ;. grass_laﬁd used for. animal grazing

9. Drainage Condition

internal poorly

~a

external ; poorly
10. Flooding : ; suffering from frequent flooding in rainy seaéons
11. Profile Description ;

Al . 0-11 cm. Brownish grey (10YR4/1, wet), ~light grey (lOYR 7/1,
dry);'—clay loam; weakly developed subangular blocky; very
fine; non sticky and non -plastic wet, firm moist, hard dry;
fine roots of grasses common; clear smooth boundaryf

Bllca : '

11-21 em. onwnlsh black (10YR3/2 wet), brownish grey
(10YR4/ 2, .dry); clay; moderately developed - subangular blocky
fine; slightly sticky and slightly plastice wet, frisble moist,
slightly hard dry; fine roots of grasses few; clear smooth.
boundary.. :

Bl2ca : o C
: 21-40 cm. . Dark blown (10YR3/3 wet),-‘clay, ‘moderately. de~ -
veloped subangular blocky, fine, slightly sticky and slightly
plastic wet, very firm moist, slightly hard dry, fine purmis
few; . abrupt smooth boundary. .- T

Cca 40-60 em. . Brownish black .(10YR2/2, Wet), cléy, strongly
developed angular blocky fine; sticky and. plastic wet, very
firm moist, hard dry; shine ped surface.

12. Physical and Chemical Properties

ffiorizon Particle Size(4) Textute _ pH §C2.5 & N P . CEC . Exchangeable Cations(we/100g) Base Satu- ESP CaCO3

Sand Siit Clay Class H20 KCL (mmho/em) (%) (%) f{ppm) (me/100g) "Ca- Mg Ha K. Total' .. ration (%) (7} .~
A 32 32 36 Cl 8.4 6.5 0.60 1.69 0.15 5 19.70  10.30 0.15 5,84 1,80 18.09 92 3z +
Bllca 30 26 44 c 9.6 8.0 1.10  0.26 0.08 4 25,50  14.90 0.20 7.43 5.64 28.17 = 115 6t
Bilea 26 20 54 C 9.7 8.1 1,50 0,15 0.03 5 26,50 11.90 0.1810.55 6.04 2B.67 108 37
Cca 32 24 45 C 9.5 6.3 0.16 0.05 0.02 2 20.20 9.50 0.221L385 4.64 26.61 130 45 .




Table 4.6  Profile Description of Eutric Gleysols

1. Profile No. No. 23

-

2. Observation Date July 11, 1985

-

3. Location ; Wasare

4. Soil Name Eutric Gleysols

e

5. Mapping Unit lowlying terrain of Kano plain,

wa

receiving drainage (K22)

6. Parent Material 3 fluvium ‘'of Nyando

gently slopping (2-4%)

v

7. Topography  meso
' micro 3 smooth
8. Vegetation Land Use ; grass

¢, .Drainage Condition

internal poorly

e

external ; poorly

10. Flooding inundated during June — July

-

11. Profile Description

Al 0-10 cm. Brownish black (10YRZ/2, wet);  clay loam; structureless
o ‘massive; slightly sticky and slightly plastic wet, firm moist,
hard dey; few, medium, distinct colour mottling, brown (7.5YR
“4f6)3  fine roots many, ¢lear, smooth boundary.

Cl 10-29 cm. Black (2. 5Y2/1, wet); clay loam;  structureless

: massive', sticky. and plastic wet, friable moist; very few,
. medium fine colour mottllng, brown (25YR4/6); abrup smooth
,_boundary. ' _ :

Cc2 28~-60 cmy Dﬁll yeilowish_brown (10YR4/3, wet); 1loam; weakly
~ 7 developed: subangular. blecky, medium; - sticky and plastic wet,
very frlable meist; - abrupt smooth boundary.

¢3 60-130 cu. Brownish black (LOYR4/3, wet); loam; structure-
less massive, very sticky and_plastlc wet.,

12,:PhysiCal_aﬁd Chemi.cal Piqﬁérties

Horizon 355555;5_§152151 Texture pH EC2.5 =~ € N . P CEC Exchangeable CaCions(melldOg) Base Satu— ESP (ac03
Sand §{1t Clay Class H20 Kcl (mmho/cm (2) (%) (ppm) (me/100g} Ca Mg Ha X Total ration (%) (%)

TAL 32 6 32 CL 6.6 5.3 0.10

0.96 0.11 14 - 24.50 10.80 2.94 0.73 1.846 16,31 67 4+
CL 30 35 34 CL 7.3 5.6 0.10 - - 0.32 0.07 1 24,50 11.00 3.02 1.04 1.26 16.32 . 67 6 +
c2 34 42 3&: L 8.2 6.3 0.12  0.19 0.04 4 15,50 9.60 1.74 1.20 1.12 13.46 87 9




10.

11.

Table'é.?

?rofile No.

Observation Date

Location

. Soil Name

. Mapping Unit

- Parent Material

Topography meso

micro

Vegetation Land Use

. ‘Drainage Condition

intefrnal

external
Flcoding

Profile Description

All - 0-3 cm.

Profile Description of Eutric Regosols

-

10

s

-a

wa

.
¥

bl

‘No. 32

July 13, 1985
Kandaria

Butric Regosols

.almost flat to.undulating terrain on alluvial

- toeslopes of piedmont plain (P31)

colluvial deposits.derived from granodiorite

slightly_unduleting (2—5%)

irregular

grassland and partly used for maize .

excessively well
well '

free

Dark brown (7.5YR3/4, wet), browm (7.5YR4/3, dry);

gravelly loam; structureless single grain; . non-sticky and
non~plastic wet, loose moist, loose dry; éO 5 to 2.0 cm of

cobble 5?“

Al12 313 cm.

few roots; dlffuse -smooth boundary.-

"Dark brown (7. 5YR3/4 wet), brown (7 5YR4/3 dry),

'gravelly loam; weakly developed subangular blocky, fine;
non-sticky and’ non-plastle wet, loose moilst, loose dry;
¢0.3tc 0.5 cm of cobble lO/ clear smooth’ boundary.

I ,13~56 cm, ,
- ‘gravelly sandy loamj structureless single grain;

dry);

Very dark bIOWﬁ;(7-5Y32/3,-Wet),~brown (7.5YR4/3,

non-sticky and non—plastic wet, loose molst, loose dry,
"$0.3 to 0.5 cm of cobble 204, clear ‘wavy boundary

Cc2 56~100 cmt, Brownish black (10YR2/2, wet) ‘brownish dblack

(10YR3/2,

dry}: sandy clay; moderately developed angular

blocky fine; slightly sticky and non-plastic wet, friable
moist, slightly hard dry, much quartz.



Table 4.8 Profile Description of Eutric Regosols

1. Profile No. ; No. 27

2. Observation Date July 13, 1985

-

Padonditi, Omondo river bank

-

3. Location
4. Soil Name : Eutric Regosels
5. Mapping Unit ; alluvial toeslopes of piedmont plain,
' stream bank (P32)
6. Parent Material i - colluvium overlying old lacustrine deposits.

fiat (0%)

? : o - micro '; irregular =

-

7. Topography meso

8. Vegetation'Land Use ; grass land, partly cultivated with maize

9. Drainage Condition

internal ; well

external 7} well
10. Flooding ;  free
"11. Profile Description j
AL i 0-36 cm.’ Brownish biack (7.5YR3/2, wet), brownish black

(10YR3/1, -dry); - sandy loam; structureless massive;
non~-sticky and non-plastic wet, friable moist; soft to
slightly hard; stratified with thin layears; abrupt
smooth boundary.

C 36-1004+cm. Brown (10YR4/4, wet), brownish grey (10YR5/1,
dry); clay loam; strongly developed angular blocky,
- coarse; sticky and plastic wet, firm moist, extreamly
.~ “hard dry; vertical cracks 1 cm wide x 30 cm deep;
- slickensides

12, Physical'and Chemical Properties

Horizon Particle Size(ﬁg Texture pH - EC2.5. C | ._N ¥ CEC Exchengeable Cations{me/100g) Base Satu-~ ESP CaC03
Sand Siit Clay Class W20 KC1 (mmhofem) (%) (%) (ppm) (me/100g) Ga Mg  Ha K Total — ratiom (A) (7}

Al 76 & 16 8L~ 7.2 5.9 0.04 . 0.50 0.04 .3 B.50 5.60 0.62 0.54 0.24 7.00 82 8 -
c 42 .20 38 CL 7.8 5.8 0.0 0.41 0,05 2 26.10  12.80 2.34 1.98 1.08 18.20 70 1 -




10.

11.

‘Table 4.9

Profile No.
Observation Date
Location

Soil Name

‘Mapping Unit

Parent Material

Profile Description of Lithosols-

' 1Y e we

" T

~e

No. 30

July 13, 1985
Bungmeri,”Nﬂbrimarkef
Lithosolé

foot of scarp (H22)

granodiorite - .

Topography meso 3 rolling (5-10%)
' micro 3 drregular '
Vegetation Land Use . ; - bush
-Drainage Condition

internal ; d{mpeded

external ; excessively well
Flooding 3 free
Profile Description 3

Al ‘0-10 cm. Brownish black (10YR3/2, wet), grayish yellow
: ~ brown {(10YR5/2, dry); gravelly loam; - structureless
- single grain;  non-sticky and non-plastic wet, loose
moist, loose dry. ' :



10,

11,

3 69-85 cm.

Table 4.10

Profile No.
Observation Date
Location

Soil Name

Mapping Unit

Parent Material

Topography' meso

micro

~ Vegetation Land Use

‘Drainage Condition

internal

 external

Flooding

Profile Descrlptlon

Al 0-21 cm.

. Loamy sand, gravel ¢0.5-12 cm 5%;

.Profile Description of Ferralic Arenosols

e

we

Twe

-

“s

we

3

No. 40

July 17, 1985

Bugo Mbugra river bank
Ferralic Arenosols

Colluvial footslopés of piedmont plain

convex slopes (P11)

colluvial and alluvial deposits derived ffom-

slightly undulating (0-2%)

smooth

eroded land,. partly cultivated with maize & sorghum

well
well

free

'sllghtly sticky and non-plastic wet, very friable moist;

dry;

cl 21-45,cm.
Ipamy sand;

€2 . 45-69 cm.
Loamy sand'

boundary._

clear smooth boundary.

Brown (7.5YR4/4, wet), dull brown (7. 5YR5/3 dry);
structureless single grain;
plastic wet, very friable moist, soft dry;

Brown (7.5YR4/4, wet), dull brown (7.5YR5/4 dry);
: structureless single graln,
" .plastic wet, very frlable moist, loose dry;

granodiorite

Dark brown {7. 5YR3/3 wet), du]l brown (7.5YR5/3, dry);
structureléss single grain;

soft

non-sticky and non-
clear wavy boundary.

non~gticky and non-
abrupt smooth -

Brownisﬁ black (lOYRB/Z, wet), grayish yellow brown

(10YR4/2, dry); clay loam; moderately developed angular blocky;
. sticky and slightly plastic wet, firm moist, very hard dry.

12, Physical and Chemical Properties

Horizon Parciclae Siza(Z)ITexturé . pH -

EC2.5 [ H. P . CEC Exchangaabla Cations(me/lﬂﬂg) Base Satu- ESP CaC03
Sand Silt - Clay . Class 20 KeX (mmhofem) (2} {2}  (ppm) (me/}00g) Ca Mg  Ha K Total ration (X} (%)
‘Al 88 4 8 LS. 6.85.8 0.04 0,17 0,05 2 3,90 - 1.60 0.14 0.42 0.24 2.46 63 0 -
cl B8 4 8 18 6.8 6.0 0.06 0.26 0.05 2 - 4.30 2.40 0,18 0,60 0.28 3.46 80 17 -
c2 82 14 4 LS 7.2 5.8 0.02 0,17 0.03 2 1.30 0.90 0.10 0.48 0.12 1,60 123 30 -
7.0 5.3 0.04 '0.74 0,09 2 17.76 B.40 1.62 0.84 0,16 11.02 62 8 +

c3 36 32 32 CL




6.

10.

11.

Table 4.11

. Profile No.

Observation Date

. Locaticn

Soil Name

. Mapping Unit

Parent Materiél_
Topography meso

micro

Vegetation Land Use:

» Drainage Condition

internal

~external
Flooding

Profile Description

Al 0-4 cm.

gravelly clay,

Profile Description of Pellic Vertigols

; No. 7
;3 July 5, 1985

;  Kanyamlori

'Yy

Pellic Vertisols

lower alluvial fan base (F12)

colluvium sealing lacstriné'depositg

-

3 flat (0%)

smooth

e

3 grass/maize

moderately well

we

;  moderately well
3 free

.
3

Black (10YR2/1.5, wet), dark brown (10YR3/3; dry);
weakly developed subangular blocky slightly

 sticky and non-plastic wet, slightly. hard dry, gradual,
smooth boundary. . B
Black (10YRZ/3, wet and dry) ; clay;,7st:oqgly

Cl 4-54 cm.

developed angular blocky fine;

extreamly hard dry;’
wide x 50-60. cm deep,

sticky and plastic wet,
may. Vertiéal cranks of 0,5~1.0 cm

' gra&ﬁalfsméoth

‘boundary.: - ‘ R

c2 54-150 cm. Brownlsh black (lGYRB/Z, wet),. clay, tuff
gravel 40.5-0.8 cm 5%; weakly developed angular blocky
fine; slightly stlcky and slightly plastic wet Very
hard dry. . . :

12.  Physical and Chemical Properties

Exchangeable Cations(mellﬂOg) Base Satu~ ESP CaC03

Horizon Particle S8ize(%) Texture

CEC -

TR @ R F
Send Siilt GClay Class H20 Kcl (mmho/cm) %) (%) (ppm) (me/1008) "Ca -~ Mg Ha K Iotal ration (%) Lﬂl
Al 316 4% ¢ 6.65.6 . 9,12  0.79 0.09 _7 21,50 - 16.50.5.84 1.36 1.64 25.34 -~ 18 .. 5 -
¢ .22 16 62 o 7.86.2 0,16 1.22 0710 .2 . 25,50  20.00 6.94 3,66 1.44 32.0% - 126 - 11+
c? 24 16 60 ¢ 8.3 6.8 0.30 0.41 0.03 5 18.00- 3.90 2.60 1.45

.29.30

26.95 . 92 - 13
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11.

Table 4.12

Profile No.

. Observation Date
. Location

So0ll Name

Mapping Unit

. Parent Material

Topography meso

micro

Vegetation Land Use

Drainage Condition
internal

external

Flodding

Prqfile_Descxiption

Profile Degcription of Ironstone Soils

we

wa

wo

-
]

.
2

No._Sﬁ

July 16, 1985
Eodi

Ironsfone Solls

plateau (H11)

phonolite
skightly underlating (0-27%)
irregular

maize fields

impeded

well

free

Ap

B11

B12Z

T 0-23 cm.

" single graini slightly sticky and non-plastic wet;

" nodule $0.5-1.0 cri 80%;
sticky and non-plastic wet.

Dark veddish brown (2.5YR3/4, wet); gravelly
large particles ¢0.3-0.8 cm 20%; structureless

gilty loam; :
riable

moist; clear smooth boundary.

23-37 cm. Dark réddish brown (2.5YR3/4, wet); clay loam;

‘iron nodule $0.5-1.0 em 70%; structureless single grain;
._-nén4sticky and non-plastic wet clear wavy boundary.

37~90+cm, Reddish brown (2.5YR4/6, wet); élay loam; irom
structureless single grain, non-
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Table 5.3 Extent of Land Sultability Class for Rice

Unit: ha
Land. _ Physio— Sub~area L
Suitability graphic ‘ Tetal
Class ' Unit I I 11X
81 K21 0 360 2130 2490
81 K22 0 .90 540 630
Total(Sl : 0 450 2670 3120
53t . P31 1190 3580 0 4770
. 83t P32 0 650 0 650
83t Fl1 0 0 0 - 0
53t F12 o it} 670 670
83t F22 -0 0 620 620
83st Ki3 0 0 .0 -0
. 83td © 8l -0 0 0 -0
Total{s3) 1190 4230 1290 6710
Land Suitable 1190 4680 3960 9830
N2st P11 0 120 0 120
N2st P2 0 420 -0 420
N2st P33 0 180 0 180
N2st P34 0 120 .0 120
NZ2s : D11 50 520 0 570:
- N2sg Diz 400 260 0 660
NZs D13 -0 180 0 180
N2s Di4 40 240 0 280
NZs D2 110 320 0 430
N2std Ul 0 Ky 0 0
N2st 12 0 0 30 30
N2st F21 0 -0 460 460
N2t F3 o S0 240 240
N2t F4 0 0 190 190
N2sd K1l 0 1] 0 0
N2st K3 0 150 70 220
N2t Kl2 -0 0 0 0
N2t K4 -0 0 o 6
1¥2:34 K5 0 .0 50 50
N2d 52 0 0 0 0
Land Unsuitable 600 12510 1040 4150
Total 1790 - 7190 5000 13980




Table 5.4 Extent of Land Suitability Class for Malze, Sugarcane,

Groundnut,Cotton and Other Common Crops

Unit: ha
" ‘Land Physio- Sub-area

Suitability graphic Total

Class ' Unit I It 11X
S2¢ P31 1190 3580 0 4770
s2¢ P32 Q 650 0 650
S82sd K21 4] 360 2130 2490
Total(S2). _ 1190 4590 2130 7910
- 83t B2 0 420 o 420
‘838 D2 110 320 0 430
83d F11 0 0 0 0
83d F12 0 0 670 670
534 F22 0 -0 620 620
534 F3 0 0 240 240
83std F4. 0 0 190 190
53sd’ Ki2 0 0 4] 0
83ad. K13 0 0 0 0
53d K22 0 90 540 630
S3t¢ K4 0 0 0 0
Total{S3) 110 830 2260 3200
Land Sultable 1300 5420 22690 11110
N2t P11 0 120 0 120
N2s. P33 0 180 0 180
N2s P34 0 120 0 120
N2s IR 50 520 0 570
N2s D12 400 260 0 660
N2s Di3 0 - 180 0 180
N2s D14 40 240 0 280
NZs Ul 0 0 0 0
N2s u2 0 0 30 30
N2s F21 0 0 460 460
- N2s Kil 0 0 0 0
N2s K3 0 150 70 220
.N2s K5 0 0 50 50
N24d 51 0 0 0 0
N2d 52 0 0 0 0
~Land Unsuitable 490 1770 610 2870

Total 1790 7190

5000 13980
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LA
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Figure 4.5 So_il pH and_EC 2.5 of
Plant~Root Zone in -
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LEGEND

Mapping Suitabilicy Pf;L Cropping | Subarea (ha)
1 h
Symbol  CGlass | yslography Patterm 1 M oI Total
_ $25d/81 K21 A o 200 1,700 = 1,990
83d/St K22 - B 0 70 430 500
N2d/S3td Sl '
§2£/53¢t P31 P32 - ¢ 950 3,720 1,380 6,050
S3t/H2st P2 :
§3d/53¢ FL1F12 F22

$3sd/S3st K13
§3d/N2t F3
53std/N2st F4
S3sdafN2e K12

Total

950 4,080 3,510 8540

Note; 1. Land suitability classes are indicated by the following sy m bols;
51 -highly suitable, $2 - moderately suitable, 53—~ aargenally suitable and

N2 -unsuitable

2. Limitations are indicated by the following letter suffixes;
s—gofl (effective depth, texture, atkalinity and salinity), t—topography (slope
and microrelief) and d-drainage corditions. (gea Tables 5.1 and 5.2)

. 3. Suitability classes for upland crops .and for wetland rice are shown in the

- symbol " upland erops / rice “.

4. Proposed cropping patterns A, B and C are sum marized below.
A~a single crbpping of rice and upland crops (maize, beans and greéngra m).
B ~a dauble cropping of rice and upland erops {maize, beans and grebulédn )/ CTORIA

C ~upland crops ooly (cotton, maize, beans and groundnuts).
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- Chapter 1. -GENFRAL

The studies on-agriculture and agricultural economy were undertaken
(1) to clarify present constraints for agricultural development in the
pfoject drea, (ii) to -assess the agricultural potential and (iii) to
make the optimum agricultural development plan for the maximum
exploitation of the potential.

For these, the following field investigation and data collection
were made in and around the project area: '
(1) Data collection on socio-economic data including population,

labour force, tenurial status, farm size, etc,,

(2) Collection of data and information on present agricultural
production including crops being grown, present cropping

pattern, crop yield and production, farming practices, etc.,

(3) Data collection on current marketing systems and prices of

agricultural commodities,

(4) Collection of data on existing agricultural support systems
including agricultural extension, research, credit, farm

inputs supplies and farmers' cooperatives, and

(5) Present land use survey using topographic map of 1/50,000 and

aerial photographs and - making field reconnaissance.

. The data and information were mainly obtained from the governmént
authorities - concerned such as Office - of Pro#incial Director of
Agriculturé at Nyanza Province,_District Agricultural Offices at Kisumu
and - South Nyanza, Divisional Agricultural Extension Offices at Nyakach,
Nyando, Oyugis and Kendu, National Irrigation Research Stations at Ahero
énd Mwea, National Agricultural Research Stations at Kitale, Kakamega,

Kibos and Xisii, Kenya Farmers Association, National Cereals and Produce
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Board, Cotton Lint and Seed Marketing Board at Kisumu. The data and
information collected and referred are listed in Table 2.1,

In addition, a field reconnaissance was made iﬁ and -around the
project area to supplement and confirm the collected data and
information, being paid emphasis on farming practices and farmers'
jntention concerning to the irrigation development, '
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~ Chapter 2. PRESENT CONDITION OF AGRICULTURE

2.1 lLocation

The project: area is 13,980  ha comprising three  sub-areas.
Adminlstratively it belongs to Nyakach Division of Kisumu District and
Kendu Division . of South Nyanza District. About 90% of the area is
located in _Nyakaéh Division. The  project area is defined by
administrative jurisdiction as seen below:

{(Unit : ha)

Projectarea . District - Division Location Area
Subuérea I South Kendu - Wang Chieng 1,790
Nyanza . ' .
Sub-area 1T Kisumu Nyakach West Nyakach . 5,010
‘ North Nyakach 2,180
Sub-area II1 - Kisumu - MNyakach North Nyakach 5,000
Total . I . o g 13,980

2.2 Human Resources

The population and its distribution in and around the project area
are shown in Table 2.2, The demographic features in the area are
characterized by rather wide variation of population densities by Sub-
location and high rate of_female population., Generalizing and applying
the population density at Location level, the population in the project
area is estimated at 26,990 as of 1979, (see Figure 2.1)

According to Kenya'?Popuiation Census, the population in Kenya is
growing. with a rapid - pace at 3.4% per annum, - More recent study by
Nairobi: University concluded annual population growth rate is at about
AZ, o

Iv -3



The age structure of the population in Kisumu District is shown in
Table 2.3, The working population (15—59 years ol1d) in Kisumu
District occupies about 49% of the total population. Since - average
family comprises 5.1 persons pér household, about 2,6 persons are
expected as labour force for each household. The estimation of

demographic condition in the project area is supmarized below:

| Sub-area Total/ -
Description : ' Average
I I - IIT. |
Project Area (ha) - 1,790 7,190 5,000 13,980
Population Den81ty (person/kmz) o _"__ o
North Nyakach - 186 - 186 _ -
West Nyakach : - 195 - - 183
Wang Chieng 1216 - . _
Population in the Project Area 3,870 13,8200 9,300 26,990
No. of Household per km? 36 .41 41 _;40
No, of Householdinthe Project Area 660 2,959 2,050 5,660

2.3 Land Resources

The land suitability classification carried out in the project area -
concludes that 10,680 ha of arable 1lands suitable for the proposed
irrigation farming, e ‘ ' o

The soils covéring-the_project area are broadly classified into two -
groups according td their physiography a:nd geological  origins, On the
foot slope and the piedmont plain, Sub-areas I and II formed adjacent to
the Nyabondo escarpment, - BEutric Regosols. and. Chromic Camblsols ‘are
predominant, They are characterized by ‘their reddish deep proflles.
Due to. uncoﬁsolidéted medium to coarse texture and low groundwater .
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table, the internal drainage condition is well,

They are rather favourable for upland crops, Since they are very
susceptible to erosion, the soil conservation measures are required and
the current over-grazing should be minimized under the well-planned

iivestock development,

On the other hand, most part of Sub-area III extend to the Kano
plaih which is covered by the 1lowlying lacustrine deposit = originating
from Eake Victoria, The major soils are so-called "Black cotton soils,
being classified into Pellic Vertisols. Their profile consists of black
friable clay partly showing deep vertical cracks. Beihg richly endowed
with inherent fertility, they are highly suitable for irrigated paddy.
Bacause of poor drainage and frequent overfiowing of small streams and
creéks traversing the plain, the area often suffer from seasonal

flooding.

2.4 Present Land Use

Primarily the economy of the people .in ~the project area is
dependent on ‘agriculture and on animal husbandry at subsistence
level, Almost of land in the area is developed rainfed
agricultural 1land for uﬁland' crops, and the very limited area is
developed for paddy field with small-scale irrigation under the
managemént ~of Provinclal Trrigation Unit. Maize and sorghum are
cultivated as the main crops to supply staple food in the area. Cotton
is the predaminantfcésh.crop. Beans, peas, sweet potato, cassava, ground
nut, etc., are also cultivatéd. The land in the area is mainly used for

those crop caltivation and grazing for cattle, sheep and goats.
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Present land use in the command area 1s summarized belows

(Unit :-ha)

- Sub--area
Land Yse ' = . ' ' .. . Total
: I 11 TIE o
A. Project Area 1,790 7,190 5,000 13,980
B, Unsuitable Area - 600 2,090 610 3,300
for Irrigation L o T

C. Commanded Area 1,190 . 5,100 © 4,390 10,680
(A<B) ' - '

1. Arable land:. 540 1,340 1,150 - 3,030
Upland crops 240 550 450 1,240
Paddy field 0 - -0 130 130
Fallow 300 790 - 570 1,660

2. Natural vegetation:- 420 3,000 2,610 . 6,030
Tree and bush ' 120 900 400 1,420
Grass {Grazing) 300 2,100 2,210 4,610

3. Others o 230 760 630 - 1,620

Total L1900 5,100 - 4,390 10,680

About 3,030 ha or 30% of the total ;énd of the comméndEd'area-aré
arable land which are used for crop cuitivation and’ gfazing-'atf
present, Out of the total arable land, only 1,370 ha are cropped in a

year on an average, mainly in the 1ong'rain? season (March to May); and -

‘the rest -of the arable land is usually left as fallow, The natural
vegetation of tree and bush, and grass land are sources of fuel wood and’

grazing pasturage.
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