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Lo Introduction

The Soil Survey of the Sendei Irrigetion Scheme was
conducted et the renuest of the Provinciel Irrigetion unit, Rift
Valley Province. 'Field work was carried out from August 1980 to
March 1981, The eim of the survey was to investigate the soils
end their suitebility for Irrigetion.

At the stert of the fieldwork elmost ell the suitable
land for cultivetion was being irrigeted at the initiative of the
residents, This was howsver being precticed on shifting cultivetion
bagis, The reesons behind the shifting is that fertilizere were
not in use end therefore new areas were opened after the previous
one was exhausted. Water was the main constreint in determining
the erea irrigated at any season.

The fieldwork wes carried out by e team composed of
Messre Njeru E.B., Ekirepms A.E,, Macharia P.N., Kinyanjui H.C.K.,
Keneke P.J.K., Mwangi B.M., Gethui D.N,, end Menyasa J.P.W. The
co~operation - of the Provinciel Irrigetion unit, Nekuru, the A.A.D.
end vertirinary officer(Dr. Koech) et Marigst was gremtly epprecie
eted. Acknowledgement is also-due to the soil chemistry section
of Netionel Agriculturel Leboratories enr the Kenys Soil Survey

Leboratory for enelysing the soil end water ssmples.

The survey area ie located 30km south Eest @F Marighati
the Sendei arem of Beringo Distiitt, It lies et latitude 0° 24'N
end longitude 36°02'€ epproximetely and et eltitude 1000m ebove the

see level. The survey erea is approximately 280 hecteres.

The ell weather road from Merigat to the leke Beringo
Netionel Park paeses near the survey erea. From the ebove roed
the survey erea ie accesible through two roeds which are impassable
during the wet season., One of the roads brenches et the Molo river
bridge while the other one brenches et Loboi.

2,2, Phyesiography and CGeology

The survey erea is within the Loboi plain. The land-
ecepe is flat to very gently unduleting (slopes less then 2%).
In generel the eree slopes very gently from the vasnges Range towards
the Loboi swamp.
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According to McCell (1967) the mrem is covered by stre-
tified delteic silts end saline beech: deposite., Observations in
the field however indicete the materiel is elluvium in nature.
Most soils were not seline and in some unite no cerbonates were
observed, The geological unit close to the survey areea ghich is
composed of superfickel deposits, volcanic soils, screee and
alluvium could be the most representative. The ebove geological
unit whose boundary is epproximate might heave extended further
south to include the Sandei area.

2.3, Climate

Climate is one of the most important factore in deter~
mining the egriculturel potentiel of a given arem, The climatiec
veriables given full consideretion in thie report are precipite~
tion (rainfall), eveporation and temperature.

The reinfell date collected et statione ad jacent: to the
Sendei Irrigation Scheme give a rough estimate of the sverage rain-
fall, The use of the edjmcent: stations wae perpetusted by . the fact

that there are no meteorological stations in the survey ares.

The: everege ennuel rainfell veries: from sbout 650mm at Pe~
fkarre- Irrigemtion Scheme (89.35163), 670mm et Perkerre Experimentel
stetion (89.36053) rnd 750mm at Mnji Moto etntion(89.3602¢)(sed.tble 1)

Table 1: Altitude_s=pd mean_snnual rainfall of stmtions sround Sandai

T —— e i+ e — . S T

Station nome Stotion no. Altitude in m  Reinfall
Perkerrs Irr., Schemea 89,35163 1000 648
Mnji Moto ' 89. 36026 1160 733
Perkerrm Exp, Stetion 89.36053 1000 672

Source: E.A.M,D. Serial Publication for the years 1939
to 1973

Reirfall distribution is charecterised by heavier falls in
March-May and July - August. If considered generally, the aren
receivee much of its rain from April to August with = short drop
in June (see teble 2).
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Teble 2: Mean__monthly Reinfnll of three_ststions around the Sandsi
Survey sre=
Station JoF o B B Mgt onale i A N R S

Perkerrn Irr. Scheme 9 -25- 58 68 80 57 T4 8% 3T ¥ Ap D 648
B9,35163

Maji moto 24 24 52 105 80 62 106 96 57 50 48 29 733
89, 36026

Perkerra Exp, station 50 21 54 63796 843 "I NIY =36 35950 672
89.36053

Tempernture is generally not = limiting factor to crop growing
in Kenyn., S»andai enjoys a fairly high tempersture a1l the year =ound.
The computed svermge »nnu~l tempermature ~t perkerr» Irrigation Scheme.
M»ji moto =nr Perkerr» Experimentsl st=tion is ?SDC. ?JOC ~snd ?5°C

respectively.

The svernge =mnnu~l potenti=l everporetion (Eo) cerlcul~ted with
woodhenrd's (19¢8) eguation v~ries from ~bout ?000mm to 2100mm (see te~ble 3).

Table 3: Aversge_annusl Eo _and r/Eo ratio_

Station _Eo _r/Eo_
Perkerrn Irrigestion Scheme 2041 36%
Maji moto 1986 32%
Perkerrs Exp. station 2040 32%

The ratio r/Eo (where r ie the average annual rainfall and Eo is the snnual
potential evapormtion) gives an impression of the agroclimatic designation
of the area. According to the boundary criterie for asgroclimatological
zones os proposed by Braun (1980), the area belongs to agroclimatologicel
zone V (r/Eo 25-40%) which has @ marginal potential for arable agriculture.
The probebility of receiving reainfall less than the crop water requirement
(2/3 Eo) at Marigat, Maji moto and Perkerrsa Experimental station over the
April-August period ies 97%, B7% and 97% respectively. The probahilities
are : rgetimated using Braun's (1977) seasonal probability tables,

vised il
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2.4, Vegetemtion and land use

The survey area falle under (ecological) sgroclimntological
zone U (see chapter 2.3). It ies charncterized by dry thorn~bushland with
Acacin being dominant, The grass cover is very poor due to the severs
ovar-grazing by livestock. Most of the natural vegetation is found 2long
drainage wéys and depressions, In other eareas it is found on isolated
bush patches, The estimated tree cover was 2%, shrubs 15%, herbs less
than 1% and grass less than 15%., Degradation of the naturel vegetetion
is mostly by overgraxing for the grase and cutting of trees for fencing
the cultivated area., In the rurvey area clearing was practiced while

opening new cultiveotions.

The dominant tree and shrub species are Acecia reficiens
subsp, miserma, Acnacia torﬂtilia, Belnnites megyptiace end Maoeruso sub~
cordata., A denser cover of this epecies occurs on the northern half
of the survey ares where the soils are better than in the southern
healf which has compsact clsy soiles, The only herbs mre occurring ee
weeds in the abmndoned cultivated sarems, The dominant herbs are Cemesin

oceidentslis, Barleria ecenthoides, Solmanum dubium mnd Solanum incanum.

The occupntion of the people is mainly herding. Goats
are the meain livestock while cattle and sheep sre only found in small
numbers. The cattle seen during the field work were in very poor
condition. Considering the severe overgrazing in the eren, there are
few chancees that enough grese grows even after the rains., The eame
factor effects sheep. Goats are different in that they browse on the

acacia end other shrubs.

Cultivetion ie only done within the echeme and at the
bottom of the Waseges Range. The other ereams are too dry for any
cultivation without extra eupply of water., In the scheme maize was
the most important crop., Surface irrigation wme being used (no
pctivities were going on during the field work). Small baeins (2m x 2m)
maede by constructing low dykes were flooded with water from the main
cenal, Water flows from one baein to the next through openinge provided.
All crops grown in the scheme were mainly for subsistence., The farmers
were precticing shifting cultivetion, At the time the survey was
té&ing carried out elmost all the suitable land that could be irrigated
by water from river waseges had been utilized, The practiced of shifting
cultivetion will therefore stop since new areas to shift to were no more
availntde

.‘..-’/5
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2,5, Hydrology end Water resources

All the rivers except the wasages flow only e short time after
every storm. The waseges river is seasonal. It hes e constant flom for
about helf @& year., In view of the ebove, irrigation water will come from
river wveseges, The river flows reliably only between July and November.
For the river to supply enough water for e full season including probable
prolonged dry semssons, e dem has to be constructed somewhere elong the
river. The low river discherge limits the erea that could be irrigeted.
The discherges in future ere even likely to be-lower considering the effe-
cts of ferming and.-clearing in most cstchment arees in the country.

The probmbility of no flow in the river expresser: in percentace
is shown in- teble 5. These probebility fioures indicete that in »ll yeers
the river hes weter in August and September. ' The month of March is dry in
elmost helf the period from 1948-1979. 1 yeer in 2, the river dries up for
about 2 months or more snf 1 yeer in 5, the river dries up for &4 months or
more.

Teble 4. Probebility of no_fliow _in percentens

Sep iOcti Nov ; Dec !

- ...._..%.-........_%

Horzhe?d P Wioinks Bl s '
P T TR B

. i :

Jan! Feb lMar Apr |May r:lun Jul |Aug
! 47

é I A b — :

35
St

The discherge date is obteined from Ministry of Water Development

3. Survey mgthods
3.1 Office methods

The base mep wass prepared from maps at o ecole 1:1250, received
from the Snall S3iale Irrigation unit, Rift Umlley Province. These were then
reduced in the office to a scale of 1:5000. The half a meter interuval for

the contours was ommited. A 200m grid system was put on the bnse map.

3.2. Field methods
All observetions were made slong the grids except the profile pits

which were merde in the most representmtive:narer of every mmppino unit.
Augerhole observstions were mnde at n distance of 100m ap=rt »nd to =~ depth
of 2m. Profile pits wera mnde to » depth of 1,.5m except where digring to
thet depth was difficult due to comprction.

R 8




The soils were exermined for depth. structure colour terture
mottline consistency sslinity sodicity celesreousness e.t.,e. The
different meppino units were delinr~ter py comprrino the deteils fdescri-
berd ~bove: from the systemntic sucerings. In every mepping unit -
represent~tive profile pit wes mede. . The representstive profile pits
were describer in detmil aned the dnte recorder on the stendmrd soil
profile description formes, The dat~ described from the systemnrtic
rugerings were recorded in the standeard Kenys Soil Survaey forms for
deteiled surveys. All observations were described following the KSS
80il survey methods which nre based on the FAO "Guidelines for s0il dese
cription" (FAO, 1977), The soil colour wee determined using the "Munsell
s0il colour charts" (Munsell Colour Company, 1571), Unless otherwise
stated the colour descriptions eore for the moist 80il conditions. All
profile pits were sampled following the different natural horizons. The
samples were taken to the Netional Agriculturaml Loboratories for standard
physical and chemical analysis,

AR s0il map with final soil boundaries was drawn after completing
the field work, The map passed through mep collerators and altimately

to the drawing room,

3.3, Lpboratory methods
All  eewiid samples were dried, crushed and sieved through a 2mm sieve.

No pretremtment of snmples to remove orgsric metter rnd- cementino moents,
shrking overnight with sodiumhexsmetsphosph~te/sorium corbonnte in an:
And-over ~nd shaker. Messurement of eilt plus clay (0~0.05mm) ane clny
(0-0.002mm) with = hydrometer =fter 40 scconds and 2 hours respectively,
The gilt fraction is obtained by difference (Dmy  195¢ =mnd Bruyoucos,
39623,

Ph-H20 nnd IN KCl: pH wns rend with » pH=meter in » 1:2,5 goilewnter/

KCL suspensions,

Electrical Conductivity (Ec): wms mermsured by - conductivity meter in =
1:2.5 soil-wnter suspensions, For soils with =n Ec of more then 1,2

mmho/cm at 2508, the electrical conductivity was messured in the enturne

tion extract (ECe),

oo--aoo/'?




Cation exchange eapacity (CEC) end exchangeable cetions:

Soil semples were leacred with IN NHAGAC pH B.2 end the determination
of exchangeable cations (viz. Ca, Mg, K end Na) ums cerried out on
EEL-flemephotometer/Atomic ebsorption spectrophotometer. Then the
semples pere leached with 95% ethyl elcohol to remove- excess of
emmonium ecetete. The samples were leached with 1N NeoAc pH 8.2, the
leechete were discarded. Subseguently, the samples wers leeched with
IN NH&GAC pH 8.2 eolution. Tho le¥gnhatee were collected in o 100ml. v.
flasks and the CEC wes determined in the above leachetes by measuring

the Neeconcentration in flamephotometer.

4. The soils

4.1, Systemmtica end Nomenclature

The whole survey eres is within the same physiogrephic end
geological unit. The soil mapping units have been distinguished. by
comparing the different soil characteristics such as texture, drainece
conditionss; ealinity and/or sodicity etc.

In the soil mep each mapping unit ie identified by e coda.
The first letter denotes physiogreaphy, the second one geology, while
the numerical figures indicate different soil charecteristics, The
following symbols eare used:

Y P Piedmont Plein (Physiography)
A - Alluviel (Geology?) -
1,2,3,4~ Different goil cheracteristics

4.2, Genersl properties of the soils

—— i = e s —

The whole survey eres is flat to very gently undulating with
elopee of less then 2%. Three mejor ceategories of soils are recognised.
~goils thet ere well dreined, porous and having varying tex=-
turee end consistence within the seme profile (unit YAQ).
~goils that heve compact subsoil horizone (unit YA3)
- ~ 80ils thet heve compect subsoil horizons and are saline end
sodic (unit YA4)

The soils in the first category ere: well drained, very
deep, dark brown to dark yellowish brown,calcereous, sipatified end
have varying textures ranging from loam to silt cley loam. The pH-Hzﬁ
ranges from 7.0 to 8.0, CEC ranges from 21 to 36 me/100g soil, base

soisalB




saturetion is over 100%, orgenic carbon ‘renges from 0,1% to 0O, 6%.
These soils are non-saline end non-sodic.

The soils of the second category ere: moderately well
dreined, very deep, very dark greyish brown to dark yellowish brown,
non~calcareous, stratified and heve clayey texture, The pH-H20
renges from 7,5 to 8,0, CEC ranges from 21 to 33 me/100g soil, base
saturetion is over 100%, orgenic cerbon veries from 0.1 to O0,4%.

These eoils are non-saline end non sodic. Thie unit (YA3) is next
to the Loboi swemp which may indicate that the fine materiel (elay)
was depoeited last in this case in the more flat aérea next to the
swamp.,

The soils of the last category ara: moderately well
drained to imperfectly draeined, deep,  derk greyish brown, slightly cal=
ceareous, stretified, texture is dominantly clay., The pH-Hzﬂ ranges
from 7.0 to 8.8, CEC renges from 33 to 38 me/100g eoil, bese saturstion
is 72% to over 100%, organic carbon veries from 0.1 to 0.4%. These
soils are slightly to moderately seline end sodic, They were so compact
thet no roots were found below 15cm from the surface, The whole
unit (YA4) wes in genersl bere.

4.3, Paacrigt;gg_gf'gg;l mapping_units,
Mapping unit YAl

Extent ¢ 100 hecteres
macro~relief t flat to very gently unduleting, slopes 0-2%
Lend use t Maize is grown under besin irrigetion,

Basine ebout 2 x 2m ere made in which the maize
is grown. These are fed by several cennels
passing through the ereea., Ferming ies done on
shifting cultiveation basis,

Soilse * This unit hes well drained, very deep, dark yellowi-
sh brown to dark brown, friable, moderately to
strongly relcareous loam to esilty clay loam soils,

The texture of both topsoil and subsoil
veries from dark brown (10YR 3/3 - 4/3) to dark
yellowish brown (10YR 3/4 « 4/6) wothout any
proper sefiuence from the topsoil throuqh the sube
soil, The structure of the topsoil is platy (except)
vhere disturbed by ploughing whereas thet of the
subsoil varies from weak to moderntely developed s=
uban gular blocky.

sy
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Snlinity/agdicity

Chemical properties : Topsoil:=~ pH-H20 ronges from 7,7 to
9.3; pH=-KCl reanges from 6.7 to 8.2.
CEC is moderately high - 31 to 34
me/100g. Base saturation was over

non=s~line and non-sodic

100%. Subsoil:e pH=H,0 ranges from
745 to 7.8, pH=KC1l rangees from 6.8 &o
7.0, CEC is high 33 to 36 and the
Base saturation was over 100%,

For the description of a representative profile, eee nppendix 1
profile No, 105/1-16

Limitation for irrigation ¢ None
Potentiel suitability for irriga~ highly suitable
tion

Mepping unit YA2.

Extent t 75 hectares

Macro-relief ¢ flat to very gently undulating, slope
0~2%

Land use : Malze grown under besin irrigation.

Basins 2 x 2m ere made., The maize
is grown within the basine. Water
wvas supplied by emnnnls, Fnarming is

done on shifting cultivation besis,

Soils ¢ These are well drained, very deep,
dark brown to dark yellowish brown,
frisble moderately to strongly celca-
reous silty clay to cley soils with
2 loomy snnd to loam horizon ot varying
depths (between 50 and 180cm).

The texture of both topsoil
and subsoil vary from eilt clay to
clay except for o sandy horizon
which has texture varying from loamy -

sand to loam occuring in the subsoil.
The colour varies from dark brown
(7.5YR 3/2 ~ 4/4, 10YR 3/3 - 4/3) to

dark yellowish brown (10YR 4/4) with-
out any proper sequence., Structure

is dominantly platy except the sandy
horizons which are porous massive,
dovn i
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Smlinity/sodicity : non snline =nd non- sodic throuchout
Chemic~l properties : Topsoil:- pH-H9D r~noes from 7.7 to
B8.0,pH~KC1 r=ncoes from 6.6 to 6.8,
CEC wrs high (*3.6 me/1000 soil). Bnse
g~tur~tion w~s ~lso high (over 100%)
Subsuil:-‘pH-HZD ranges from 7.6 to
8.0 decrersing with depth. pH=KCl 6.9.
CEC is high (rmnoes from 21 to 32 me/
100q sopil)- Bmge s~turntion is rlso
high (96 to over 100%).

For the description of » representsative profile see nppendix
1 No. profile No. 105/1-14

Limitetion for Irrigation : non to slight limitotion for surface
irrigation

Potential suitability for
irrigetion ; ¢ highly suiteble to moderetely suitable.

.'l.'/ll
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Mapping unit YA3

Extent ¢ 95. hectares

Mercro-relinf ¢ flat to very gently undulating, slopes
0-2%

L=nd use ¢ Meize is arown unrer irrip~tion. Besine

2 # ?2m ~re m~de in which the maize is
planted.

Soils ¢ Theee are mocdar~tely well drained.
vary deep, very dark greyish brouwn
to dark yellowish brown, frisble clay
soils.

The texture varies from silt loam
to clny except for a sendy horizon
occuring at varying depths, The
texture of the sandy horizon varies
from loamy sand clay wsandy loem. The
colour varies from very dark greyish
brown (10YR 3/2) to deork yellowish
brown (10YR 3/4). The structure is
dominantly weakly developed, madium
to coarse platy developing to sngular
blocky in the deeper (70cm+) subsoil,
The subsoll after drying gives an
impression of prismatic structure.

The smandy horizon wns porous massive,
Smlinity/sodicity : non smrline throuohout =nr non to
sliohtly sodir in the subsoil.

Chemic~1 properties ¢ Topsoill « pH«H_.0 rmnges from 7.5 to

7.8 pHeaKCl mﬂ996.3 CEC rmnoes from

21 to ?0 me/100g soil. Base smturrtion
is over 100%.

Subaoiliw pH-HQD rnnges from 7.7 to

8,0 pHeKCl renges from 6.7 to 6.9, CEC
wns 33 (me/100)soil. Base smturntion

is over 100%,

For the description of » rapresentative profile see mppendix 1

profile No, 105/1-12,
Limitatians for Irrigation : The compact subsoil might not allow
free drainage and root penetration,

Potentinl suitability for : modarntely suitable for surface irri-
§rrication gation,




Merppino unit YA4

mrcro~relief
Lend use
Soile

Salinity/sodicity

Chemical properties

..

H

-
.

- 1?7 =

10 hect~res
flat to very gently undulmting, slope 0-2%
The aren wrs bere due to over grazing.

These ore moderately well drained to imper~
fectly droined, deaep, dark greyish brown to

very dark greyish brown, friable to firm,
slightly calcareous, eseline end sordic soils.
The texture ranges from silty losm to cloy
(in places grevelly clay) and loamy sand
to sandy clay laom in some horizons deep:
(over 90cm) in the profile. Colours vary
from very dmrk greyish brown (10YR 3/2) to
dark oreyish brown. (10YR &/2?). Structure
varies from cr~nulsr in the topsoil  to
werkly developed ~noul~r blocky in the
eubsoil. ' The horizons occurinc between 1%
~ne 90cm ~re very compect (hmrdp=n).
etronoly esline ECe 22.0 mmhos/em in the
topsoil, sliohtly to moder~tely ssline

5.0 =14.5 mmhos/cm in the subsoil: non
gordic in the topsoil, slightly to moderntely
sodic in the subsoil,

Topeoils'pH-H20 ranges from 7.7 to 8,0
pH=KC1l ranges from 7.1 to 7.4 CEC is hioh
(32.0 to 38.0 me/100g)

Base saturation is also high (over 100%)
Subsoil: pH-H20 ranges from 8.0 to 8.8
pH=KC1l is 7.4,

CEC is high (33.6 me/100g soil)

Base saturation is high 72 to 95%.

For the description of = represenative profile see appendix 1

profile No. 105/1-11
Limitation for Irtigetion

Potential suitmbility for

Irrigetion

elight to moderate asalinity, slight to
modernte sodicity and herd omn brtecen. 15
and 90 cm

margin~1lly suitrmble.
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4.5. Suitebility of weter for irrigstion

The ounlity of water suiterble for irrigestion is reterminec by
its potentisl to cruse spil hezesrds (emlinity. snﬂicity,'nnﬂ bicmrbennte),

Two water samples were collected in the mein cmnel (s~mple Nos,
10919 »nd 10920). Both e=mples show no salinity hezard (Ec 0.50 wnd
0.54 respectively). The firet sample (No. 10919) shows low smounte of
sodium (Nm=2.15 me/1) while the- second semple had higher smount of sodium
(N = 3.61 m.e./1). The celculmrted sodium ndsorption retion (SAR) is
1.59 m.e/1 and 3.€8 m.e./1 respectively. Adjusted SAR for both samples
ie 2.7 m,e./1 and 5.9 m.e./I- From the figures above the second emample
(10920) shows elight godicity hmzerd. In most ceses nccumulation of
salinity or sodicity depénds on the management of water., Proper drainage
oend leaching reduces ony hazards, 1In the case of the second semple,
proper management of the water would eliminate any hezard..- The amount of
bicarbonates in both emamples are elightly high (1,90 me/1 and 1.93 ge/1
respectively), Although bicarbonstes are not toxic they incresse sodium
hazard, Calculated Residual eodium carbonate is however low (-0.78 me/1
and 0-0.02 m.e/1 respectively) which indicates the water is eafe for
irrigation.
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Conductivity
micro hhos/cm
| sodium me/1
‘ Potassium me/1
P Ealoium .-
| Magnesium "
Carbonate "
} Bicarbonate"
Chlorides "
Sulphnrte "
Nitrntes ¥

fluorides "

Sodium mdsorption

r~tio me/1
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2.15
0,13
0.96
1,72
NIL

1.90
2, 48
g0.06

| T~ble 5 Apslyticrl deate~ of two woter semples
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748
540

3.61
0.16
1.10
D.84
NIL

1.92
3.40
0:0¢

3.68

------
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hob. ___Lrnd Suitebility for surface irrio~tion

- ——

Surfece irrigrtion mey be in the form of furrow er bmein.
The furrow type of irricwtion is where weter is brouoht in » furrow
and runs in smrller furrows betereen the crops. The brsin type of
irrigrtion is where wnter is brought in by furraws and is mlloved
to flow in the bmsine which nre meacde of low ridges of soil. When
» bmein hms enouch water then the water is stopped from flowine in
by closing the opening with the furrow.

The basin type method wss being used at Sandni Irrigntion
Scheme, Bagins of about 2x%m were mede on a straight line by meking
lov dykes. Woter was being sllowed in the basins at one point snd
allowed to flow from one basin to another through openings which were

closed once the amount of weter required was achieved.,

Other methods of irrigation e.g. over head irrigation
might not be economical considering the type of crops grown. 1In
Sandai Irrigetion Scheme only meize is grown in large scele. A few
farmers grow kmle and bemns. No pumps nre used, weter flows by grovity,
The coat of improvinog the land would be minimal eince most of the aren

has been cleared and very little levelling will be done,

The different suit=bility clmsses nre distincished by the
m=jor l=nd improvémente such »s Aresineoc. clesrinc levellinc reclaimine
s~line and/or slkelinc soils », t.c. Lene suitebility cleescs fr?lrct
the degree of suitebility of the land for s specific purpose., The follo-

wing »re the lend suitnbility clmsees userd:«

CLASS 1 - Highly suiteble=::

Lrnds without mpperent hmzeares or limitrtions of soil.

snlinity topoormphy or drminnoe for irrigetion f~rming,

under present concditions,

CLASS__ 2 ~ Moderntely suitrble~:.
Lands with slicht hazards nnd/or limitatione of soil,
enlinity, topogrephy or drainnge, for irrigmtion farming
under present conditions, These lands are adaﬁtad to
somewhat narrower range of crops and are expected to be
more costly to prepere for irrigation e.g. drainmsge.

D'l."l/lé




CLASS _III = Marcinslly suiteble:-:
Lmnrs with modere=te hez-~rs »ne/or limit~tions of eoil,
srlinity topoer=phy or dr=in~nce for irrip~tion ferming
under present conditions., Thege lmands either herve =
restrirted, crop »d=ptebility or =»re expected to give
yields lower thmn those of class II lands, or dem~nd

more costly improvement and mansgement.

CLASS__1IV - Unsuitsble
Lande with severe limitmtions of soil,s~linity, topo=-
graphy or drein=sge for irrigation farming under present
conditions except for specisl crops or epecinl condition
& of mensgement which can cope with these limitations.

Topography is not a limiting factor in #ll the mapping
units, The ares is in general flat to very gently undulating (slopes
lese than 2%). The gentle slope allows gravitational flow of wnter over

the whole proposed scheme aren,

The smalinity ond sodicity limitatione are reted according
to the salt content (Ec), the exchangeable sodium percentnge (ESP) end
the depth at which they ocecur within the soil profile. Only one mnapping
unit (YA4) has salinity and sodicity hmazards. The topsoil is very seline
ECe 22.0 mmhos/cm while the subsoil is slightly to moderntely serline-
5-14 mmhos/em. There wee elirht to moder~te sodicity hezerd in both
topsoil ~nc subseoil.

Dr=in=ce i® not expected to ceuse =ny problems in units
YAl »nd' YA 2. The soil porogity in units YAJ =nd YA4 is very poor. This
could cruse impeded drmineqe. At present nfter » heevy shower only
»~ few centimeters from the surfsce were found to be moist. the rest of

the water wrs -lost in the runoff,

.."l/l’?
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T~ble 6 -

Land_suitnbility elmssificrtion for surf~ce Irrigstisn

pe— — - — —

e —————— " —— —— —— — T ——— S—— " — e —— — — - et o e G e - o e 5 - o &

Soil Current L=ne improvement Potenti~1 Arer in hectrres
mrpping suite- suit~bility

unit bility

Yne I (d)(1)(g)(c) I 100

YA2 I-IIs (a)(1)(a)(e) I-11s 7%

YA3 Illsw d 1 (g)(c) I1s 95

YA4 IVsmw D1 5n le) I1lsnw 10

Key to land improvement reguirements

Rete artificial initinl salt lenching grading clearing
drainnge and soil namendments

low (d) (1) (g) (e)

moderate d 1 g c

high D L G c

very high D L G c

Key_to_types of limitstione

a soil
- s~1linity/sodicity
w drainnaoe

L L




5. Conclusions ond_Recommendstio 8

The gsoile of Sandei Irriontian Schrme were studier in retm=il.
Of the 280 hectaree surveyed 100 were hithy-suitﬁbln, 7% wrro hiochly to
modersately suitmble, 95 wore merainelly suitesble and 10 vere unsuitsble,

The highly suitable rror gns composecd of soil of unit YAl. The
highly-to-mudcrntely suitmble nren wns composed of soils of unit YA2? (these
soils are rnted in both elnsees due to the presence of = erndy l=myer wi~
thin the profile). The soils of both mepping units have no soil hezerds
end sre essy to develop in that there will he minimnal greding =and clenring,
Dreinmge is not = problem mg long »s the weter mhnagement ie proper. The
moderntely suitmhle »ren is composed of mapping unit YA3, These soils have
o compact subsoil, In view of this,wnter Mmanagement will require specinl
attention, Grading and clearing are minimal, The unsuitable ares is
composed of sails of mapping unit YA4, This unit is in general difficult
to develop due to the severe limitations which would be coetly to correct,

It was noted that the major bottle neck pnas tha availability of
enough water., As mentioned earlier the best solution for a continous supply
of adequote water will be construction of a dam on the vaseges river., The
present amount of water would reduce the aren to be irrigated and wns nlso
not gnrantesd during prolonged dry seasaons,

Shifting cultivation gas being practiced, At- the time the survay
@®8 carried out new land: suit~ble for irriontion with wnter Prom the river
wrsages pes runnino out mnd fearmere soon or lnter will heve no cheoice hut
to stop the prectice and =~dopt fertilizers in their~f~rm1nq methods. The
residents of the scheme could be encournger to prepare menure from their
livestock. This could improve the 80il fertility mnd- in riddition improve
the so0il structure anrl perminbility. It wag noted that none of the ferrmers
used menure, To succeed in collecting manure, bomms should be conastructed
for the animals nt night.

The present management of water mne the fields will have to be
stepped.up to get higher yields. More so ns the farmers will have to pay
for fertilizes when the land is exhausted ~nd no ney arens runilmble to
shift to,

Since infiltratione were low the basin method which ig in use is
epproprinte. The Problem would ariee if Crops sensitive to wnter logging
are grown (e.g. beans).

a‘.'c/lg
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Detailed description of Representntive soil profiles

analytical data

Mapping_unit
YAl
YA?
YAZ
YAL

Observrtion_No.

105/1-16
105/1-14
105/1-1?
105/1-11

21~ 23
?20=76
27-29
30-32

""'l‘/?l

and
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LABORATORY DATA OF PROFILE DESCRIPTION No.

Observation no: 105/1-16 Mapping unit: YAl Soil classification:eutric Fluvisols

Laboratory no. /81| 4593 4594 4595 4596 4597 4598
Borizon Ap AC C 2C X 4c
Depth (cm) 0-17 17-31 | 31-54 54-83 83-109 109-133
PE-H,O(1: 1 v/v) 9.3 7.9 7.6 7.8 7.5 7.7
PH-KC1 # 8.2 6.7 7.0 6.9 6.8 6.5
EC(mmho/cm) " 1.5 0.4 0.7 0.4 0.5 0.5
CaC04 (%)
Caso, (3)
c (v 0.6 0.4 0.6 0.3 83 0.5
N (%)
C/N
CEC(me/100g) , pH 8.2 31 34 37 34 34 32
CHE . s pH 7.0
Exch.Ca(me/100g) 32 29 35 29 25 23
. Mg 4 10 10 9 8 B 7
St " 1.3 0.6 0.7 0.8 13 s
L o 5 1.0 1.0 1.2 1.1 1.0 0.9
Sum of cationms 44 40 46 38 35 31
pane sat. %, pH B.2 100+ 100+ 100+ 100+ 100+ 98
" " s, pH 7.0 '
ESP at pH 8.2 3 3 3 3 3 3
Texture (limited pretreatment)
Gravel % (>2.O0mm) 28 26 56 48 36 44
Sand % (2.0-0.05mm) 46 52 22 40 40 32
silt % (0.05-0.002mm) 26 22 22 12 12 24
Clay % (0.002-0mm) L SiL SCL L L L
hxtm class
Fertility aspects - cm Laboratory no, i/
eral Avajilable nutrients
pE-H,0 (1: v/v) Na/me /100g) Mn (me/100g)
Exch. acidity (me/100g) K " P (ppm)
2% Ca " P-Olsen (ppm)
% Mg =
L
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Mopping unit YAl
Profile No. ¢ 105/1-1¢
1 Geoloqgy - : Alluvium
Physiogr=phy ¢ Piedmont plein
Relief ¢t flot to very gently unduletino
Land use : Irrigntion scheme (not cultiv~ter on the
spot)
Erosion ¢ wrter: sheat and gully

mind: sheet

Rock outcrops : Nil
Flooding : Nil
Surfmce stoniness : Nil

..

less than 2%

over 120cm

| Slope gredient
| Effective soil dapth

-

Drainage class wvell drained

AU 0-17 Dark greyish brown (10YR 4/4 moist, 10YR
4/3 dry); loem; moderate, fine to medium
platy structure; hnard when dry. friable’
when meoist, sticky nand plastic when wet:
common, very fime to medium pores: common
fine roots; clenr and smooth trensition

to:

AC 17=~31cm drrk yellowish brown (10YR 2/¢ moist-
10YR A/% ¢ry): ®ilt losm: common wesk
distinct, yellowish brown (10YR 5/¢ -5/8)
mottles: we=~k. fine' to medium subanrulsr
blocky structure: hsrd when dry frieble
when moist, sticky =nd plestic when wet:
many very fine »nd fine, common medium
pores: common fine roots: clenr »nd wavy
trensition to:

v 31-54cm dnrk yellowish brown (10YR 4/4 moist,
10YR 5/6); mottled; sand clay lo=~m: .
moderate, fine to medium subangulnr blocky
structure; very hard when dry, frieble
when moist, sticky and plastic when wet,

many very fine nnd fine, common medium

| pores; grndunl nand wavy transition to:

o b 2D




2C

- 3C

4c

6C

54-83cm

83-109¢cm

109~133cm

133-151cm

151-160cm

- 23 =

dark yellowish brown (10YR 4/6 moist, 10YR 5/6 dry)s
loam; moderetes fine subangular blocky structure;
very herd when dry, friable when moist, sticky and
plestic when wet; many very fine end fine, common
medium pores; diffuse and wavy transition to:

dark yellowish brown (10YR 3/6 moiet, 10YR 4/4 dry);
lowm; weak, very fine to fine subangular blocky
structures slightly herd when dry, friable when
moist, sticky end plastic when wet; many very fine
to medium pores; graduel and Bmouth_tranaition to
dark yellowish brown (10YR 3/4 moist, 10YR 5/3 dry)s
loam; week, coarse subangular blocky structures

hard when dry, frieble when moist, sticky end
plastic when wet; common very fine and fine, few,
medium pores; ebrupt and smooth trensition to:

dark brown (10YR 3/3 moist, 10YR 4/3 dry):; grevelly
sandy cley: weak, fine to medium subangular blocky
structure; slightly hard when dry, frieble when
moist, sticky and plastic when wet; many very fine
to medium pores; ebrupt and smooth trensition to:
brown (10YR 3/4 moist, 10YR 5/4 dry); clay; weak,
fine to medium subanguler blocky structure; very
hard when dry, frieble when moist, sticky end
plestic when wet; common very fine and fine, few

medium pores,

toc"/za
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LABORATORY DATA OF PROFILE DESCRIPTION No.

Observation no: 105/1-14

Mapping unit: ya?

Soil classification: eutric Fluvisols

*| Laboratory no. /81| 2689 2690 2691 2692 2693 2694
Horizon Ap Ca C 2C 3C 4c
Depth (cm) 0-19 19-44 | 44-60 60-81 81-103 103-162
PH-H,0(1: v/v) .7 8.1 8.0 7.8 7.6 7.8
PH-KC1 " 6.6 6.8 6.9 6.9 6.7 6.6
EC(mmho/cm) " 0.4 0.3 0.6 1.0 0.7 0.4
CaCO5 (%)

Caso, (%)

C (%) 0.2 0.2 0.3 0.2 0.1 0.2
N (%)

C/N

CEC(me/100g) , pH 8.2 33 33 32 32 32 30
CEC " *" pH 7.0

Exch.Ca (me/100g) 26 37 29 29 24 26
g " 7.0 7.0 7.0 5.2 5.2 6.3
" K - 2 0.5 0.4 0.4 0.4 0.5
A . e 1.6 1.8 2.5. g.3 2.0 Tr
Sum of cations 35.3 36.5 | 38,9 36.9 3% 32.3
Base sat. %, pH 8.2 100+ 100+ 100+ .. | : 100+ » 96 100+
" " s, pE 7.0 Vi

ESP at pH 8.2

Texture (limited pretreatment) e

Gravel & (>2.0mm)

Sand % (2.0-0.05mm) 18 26 18 38 78 26
Silt % (0.05-0.002mm) 38 14 50 38 14 46
Sar 8 ©:00-bem) 44 40 32 24 8 28
e cles & </Ll sicL | L LS CL
Fertility aspects 0 - cm Laboratory no. /
General Available nutrients

pE-H,0 (1: v/v) Na/me /100g) Mn (me/100g)

Exch. acidity (me/100g) K " P (ppm)

C s Ca 5 P-Olsen (ppm)

N % Mg "

Remarks:




Mrppinc unit YA?
Profile No,

GCeoloqy

Physiocrrphy

Relief

Land use

Erosion

Rock outcrops
Flooding

Surface stoniness
Slope oradient
Effettive soil depth

Drainage class

Ap D=19¢cm
CA 19-tbcp
i 44~ 60cm

106/1-14

Alluvium

piedmont plein

¢ flat to very cently undulating

irrigntion scheme

: unter: sheet and gully
: Nil

s Nil

t Ni

: 2%

over 120cm

well drained

very derk greyieh bronw (10YR 3/2 moist,

7.5YR 4/4, dry)s clay; maesive to wesk,

coarse to very coarse subanguler blocky
structure; hard when dry, frisble

when moist, sticky and plastic when wet+« common
very fine and fine, Few medium pores+ common

fine roote: gracdusl mnd wevy trensition to:

d=rk brown (7.5YR 3/2 moist 10YR 5/4 dry)-
clay/cley lomm: modermte. mecdium to comrse
plety structure: hmrd when dry, firm when
moist sticky =»nd plastic when wet: common
very fine =nd fine, fevw comrse pores: common

fine roots: clesar »nd wrvy trensition to:

dark brown (7.5YR 4/4 moist, 7.5YR 5/4 dry):
eilty elnmy loam: meny,  distinct, strono brown
(10YR 5/6) mottles; wesk, fine to medium plmty
structure; few, thin slickensidee; sliohtly
herd when dry, friable when moist, sticky =nd
plaetic when wet; slightly celcareous; common
very fine poress few to common fine rootsg

clesr ond wavy transition to:

'oo-¢/26




2C

3C

OC

A

- 60~81cm

81~10%cm

103-1€ 2cm

142-202cm

- 26 =

dark brown (7.5YR 4/4 moist/dry); loam; common,
fine, faint mottles; weank, fino to medium, plety
structure; slightly hard when dry, frieble when
moist, seticky and plestic when wet; aslightly
calcareous; common very fine pores; very faeu
fine roots; clear and wavy transition to:

derk brown (7.5YR 3/2 moist, 10YR 3/4 dry)s loamy

eand: massive: soft when dry, frisble when moist

non sticky s~nd noneplmsstic when wot: meny very fine

»nd fine poros: very few fino roots: aradusl =nd

wevy trensition to:

very derk brown (10YR. 2/2 moist, 7.5YR- 5/4 dry):
clay lomm, mnssive: herd when dry Frinbla when
moist, slightly sticky and slightly plastic
when wet: many very fine »ne fine pores

dark brown (7.5YR 3/2 moist, 10YR 5/4 dry); silty
clry: very hard when dry, frieble when moist,

sticky »nd plmstic when wet
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LABORATORY DATA OF PROFILE DESCRIPTION No.

Observation no:105/1-12

Mapping unit: YA3

Soil classificationweutric Fluvisols

Laboratory no. /81| 2675 2676 2677 2678 2679 2680
| Horizon Ap AC C 2C 3C 4C
_Depth (cm) 0-8 8-34 34-70 70-99 99-140 [140-175
PH-H,O(1: v/v) 7.8 7.5 % 2.7 7.9 8.0
'pB-KCI i 6.3 6.2 6.7 6.9 6.9 6.9
"EC(mmho/cm) " 0.5 0.5 1.2 1.3 1.4 0.8
"Cac05 (%)

:Caso4m

’c (%) 0.4 0.4 0.3 0.4 0.3 0.1
N (%)

/N

iczct-e/loOg) » PB 8.2 22 30 34 34 29 33
cEc " .. pE 7.0

Exch.Ca(me/100g) 19 18 33 36 34 36
e Mg 3 8.1 8.5 7il 8.1 6.7 6.3
i K 4 1 s AL 0.8 0.5 0.5 0.6
k; Na % 2.4 2.3 1.2 1.4 1.5 1.4
Sum of catiomns 30.6 30.2 41.6 46.0 42.7 44.3
Base sat. %, pH 8.2 100+ 100+ 100+ 100+ 100+ 100+
i e, pit 7.0

ESP at pH 8.2

Texture (limited pretreatment)

Gravel & (>2.0mm)

Sand % (2.0-0.05mm) 20 16 18 20 26 46
Silt % (0.05-0.002mm) 54 36 30 30 26 24
Clay % (0.002-Omm) 26 48 52 50 48 30
Texture class SiL C [o e & _SCL
Fertility aspects (o} cm Laboratory no. /

General Avajilable nutrients

pE-H,0 (1: v/v) Na/me /100g) Mn (me/100g)

Exch. acidity (me/100g) K - P (ppm)

C % Ca » P-Olsen (ppm)
Mg 4




Mapping unit YA3

Profile No.
Geology
Physiography
Relief

Land use

Erosion

Rock outcrops
Flooding

Surface stoniness
Slope oredient
Effective soil depth

Dreinnge clesse

Ap O=B8cm

AC B=34cm
€ 34=70cm
2C 70=99cm

- 78 -

: 105/1-12
s Alluvium
piedmont plain

e

flat to very gently undulating
¢ irrigation scheme
water: sheet and gullies in neighbourhood

wind: sheet
: Nil
Nil
: Nil
2%

¢ over 1%20cm

¢ well rfreiner

dnrk brown (10YR ¢/3 moist, 10YR 3/¢ dry): silt
lo~m: wenk medium to coerse platy structure:
herd when dry; firm:when moist, sticky =nd
pl~stic when wet: meny, very fine n»ned fine
pores: common fine, few medium roots- clenr

~nd wevy transition to:

dnrk yellowish bronw (10YR 3/4 moist, dry);
cloy: weak, coeree to very coarse platy stru=
ctures; herd when dry, friable when moist,
sticky and plastic when wet; common, very fine
and fine pores: common fine, few medium roots:

clenr and wovy transition to:

dark brown (7.5YR 3/2 moist, 7.5YR 4/2 dry);
clay: moderate, fine to medium platy structure:
many thin slickensides; hard when dry (compact)
frinble when moist, sticky nnd plastic when
wet: few, very fine pores: gradu~l »ned smooth

trensition to:

dark yellowish brown (10YR 3/¢ moiet. 10YR ¢/?
dry): cley: moder~te, medium to comrse, ~nculer
blocky structurer many thin slickensides: sli-
ohtly cerlenreous: hard when dry (compnact).
friesble when moist, sticky =and plastic when
wet+ common;, very fine to moder~te pores: clerr

and ymvy trensition to:




3C

4c

99=140cm

140<175cm

“ 29 -

very drrk grayish brown (10YR 3/2 moist, 1O0YR
4/2 dry): oravelly clay+ modernte, very fine

to medium sngular blocky structure: many, mode=
rnte slickensidesg sliohtly cnlcaoreous: very
hard when dry (compact): frimble when moist,
sticky mnd plastic when wet; common very fine

to fine pores

yellowish brown (10YR 5/4 moist); sandy clny
loem; f£irm when moist, sticky and plastic
when wet.
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LABORATORY DATA OF PROFILE DESCRIPTION No.

servation no: 105/1-11

Mapping unit: YA4

eutric Fluvisols-
Soil classification: (saline and sodic
se’

aboratory no. /81 | 2669 2670 | 2671 2672 2673 2674
rizon A AC c 2c 3c 4c
epth (cm) 0-15 | 15-32 | 32-58 | 58-73 73-90 90-104
-H,0(1: i v/v) 8.0 7. 8.0 8.6 8.8 8.7
i i 7.4 7.1 7.4 7.4 7.4 7.4
- (mmho/ca) " 9.5 4.0 6.0 2.5 2.0 1.9
CO4 (%)
SO, (%)
(%) 0.3 0.4 0.3 0.3 0.1 0.1
(%)
N
'C(me/100g) , pB 8.2 33 38 39 34. 34 34
e 8 s pH 7.0
ch . Ca (me/100g) 34 46 26 13 10 10
’L . 7.0 3.7 6.4 5.2 3.3 : B
e tasi) 1.2 1.0 0.8 0.5 0.5
R e i 26 12 18 13 10 13
i of eations 68 62 50 32 24 27
se sat. %, pH 8.2 100+ 100+ 100+ 95 72 79
e AR
at pH 8.2
(limited pretreatment)

avel % (>2.0mm)

% (2.0-0.05mm) 24 30 18 32 52 58
1t & (0.05-0.002mm) 66 10 36 10 2 10

$_10.002=Cm) 10 60 46 58 46 32

e SiL L < c SC SCL
rtility aspects 0o - cm Laboratory no. /
Available nutrients

-H,0 (1: v/v) Na/me /100g) Mn (me /100g)
ich. acidity (me/100g) K " P (ppm)
% Ca = P-Olsen (ppm)
% Mg ’




Mopping unit YA4
Profile No.
Geolagy
Physiography
Relief

Land use

Erosion

Rock outcrops
Flooding

Surface stoniness
Slope gradient
Effective soil depth

Drainnge

Al D=15em
AC 15«32cm
c 32-58cm
2C 5B8=73cm

- 31 -

: 105/1-11
¢+ Alluvium
piedmont plain

e

flat to very gently undulating

: Extensive grazing (over grazed)

water: sheet and gully
uind : sheet

Nil

s Nil

: Nil

: 2%

¢ 50cm

: imperfectly dreined

very rsrk greyish browm (10YR 3/2 moist, 10YR
4/2 dry): silt losm:moderate, very fine =nd
fine grenular structure: hard when dry, frisble
when moist, sticky and plmastic when wet: common
very fine to medium pores: few, very fine

(demd) roots: clear and smooth trmnsition to:

brown (10YR 5/3 moist, 10YR 5/2 dry): gravelly
clay: modernte, fine to medium anqgulmr blocky
and subsngular blocky etructure:; herd when

dry, friable when moist, eticky mnd plnstic

when wet; herd pan: common medium pores; gradual

and emooth traneition to:

very derk grayish brown (10YR 3/2 moist, 10YR
5/3 dry); gravelly clay; weak, coarse to very
coarse angular blocky structure; very hasrd
when dry, firm when moist, sticky and plastic
when wet; hard pan; few, very fine pores;
gradunl and smooth transition to:

very derk greyish brown (10YR 3/2 moist, 10YR
4/2, dry); graovelly clay: wesk, medium to
conrse nnqular blocky structure: few, thin
slickensides: extremely hard when dry, firm
vhen moist. sticky =nd plestic when wet: sli-
ghtly erlcareous: hard pan: very few, very
fine pores: clear and wnavy transition to:




3C

4Cc

73=-90cm

90~104cm

%2 .

dark greyish brown (10YR 4/2 moist, 10YR 4/3 dry);
gravelly sandy clay; weak, fine to medium esuboe
ngular blocky structure; very hard when dry,
firm when moist, slightly sticky and slightly
plestic when wet; slightly calcareouss hard pensg
few, very fine to medium pores; cleer and wavy

t;nnaitinn to:

derk brown (10YR 4/3 moist, 10YR 5/6 dry): ssandy
clry lomm+ mmssive: very herd when dry, frisble

when moist, non-sticky mnd non plmstic when wet.
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DETAILED SOIL MAP OF SANDAI IRRIGATION SCHEME (Baringo District)

105/ 7"R . Y A1

LYA2

\'-\-;05/ [ 1‘7
Lox

LEGEND
Y o PIEDMONT PLAINS (siopes less than 2%)

Y& Soils developed on alluvial deposits

stratified, friable, strongly calcareous, silt loam to clay

YAZ T ke YAT, but with sand to sandy clay horizons between 50
e —d gnd 180cm
YA‘%{ "“‘] moderately well drained, very deep, dark yellowish brown to

very dark greyish brown, stratified, friable clay, with a
compact clay fragipan occurring at variable depths between
30 and 140 cm

YAM erxﬁ@rme!y well drained to imperfectly drained, deep, dark
T greyish brown to very dark greyish brown, friable to firm,
slightly calcareous, strongly saline, slightly to moderately

sodic, gravelly clay, with a hardpan from 15 to 90cm

LAND SUITABILITY CLASSIFICATION FOR SURFACE TRRIGATION

JweH drained, very deep, dark yellowish brown to dark brown,

SCALE 1:5,000

0 50 100 200

KEY TO LAND SUITABILITY CLASS!~
FICATION FOR SURFACE IRRIGATION

-~ S0il
a-salinity and/or sodicity
w-—drainage

[ —highly suitable

it moderately suitable
111 —marginally suitable
IV —unsuitable

LAND IMPROVEMENT REQUIREMENTS

) ) current required land potential area (ha
soil unit suitability improvement suitability (ha)
YA ! @ (1 (@ (© i 100
YA [—11s (@) () (@) (o I 1ls 75
YA Hisw d LoAey (o) s 95
Y A4 IVsaw DoLoog (o Hisaw 10
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level “\\M drainage | and/or amendment
low (d) (h
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high b l
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Base map provided by the Provincial lririgation Engineer, Nakury

soil mapping unit symbol .
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soil boundary R ;

augerhole observation, with number
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we Location of surveyed area

Prepared and drawn by Kenya Soil Survey, January 1982
Drawing No. 82001
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