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1. INTRODUCTION

The request to carry out soil} investigetions on the Irrigation

end Drairaga Ressarch Project (IDAP) ferm, Mwea in Kirinyega

District wes received frem the Heed, IDRP. It was thought that e

suick &0il survey indiceting only mejor soil petterns and with
empheeis on scil depth, texture, sodicity/eelinity wowld serve

purpose.

An exemination of the spils wes cerried out on ®nd end 3rd

April 1982 end 20th end 71lst Mey, 1987.

The author ecknowledges the co-operetion end essistence af
all the pmople who worked with him during the course of the Pieldwork.
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2. ENYIRGNMENTAL CONDITIONS

2.1. Loecstion end communications

The survey arse lies in Kirinyega District, Cantral Preovincs,
epproximately 40 km East of Murang'e, It is located ebout 4 km to
the north of Wanguru market and ebout 1 km to the south of Kimbimbi
market. It is roughly intersected by longitude 37° 17'F end letitude
0% 30'M. The elevation of the.sres iz 1190 m (3,500 ft) ».s.1.

The totml ecreege of IDRP farm is approximetelyv 21 he,

The eret is ¢ell served by the Thike-Embu termec roed,

étotion_ﬁas rein?all data of 13 years (1961 ; ?3)
.p.‘ -r : ;
2, ? 1 Auerage annual anq eaaaonal rainfall

The mean annual rainfall uf the station is 887 mm, The aree

has two rainy saasona,‘nemaly, thg long rains (March - Mey) end

)

tha short rains (Dctober - Dacember). The avarage rainfalli uuam
tha long rains 1s 436 nm- and that of - the shurt raine is 333 mm. Frnm
tabla 1, 1t Cﬁn ba obsarued thet’ 49% nf the auarage annual ruinfpll:*
iﬁ recalued durlng the lcng raine end §87 during the ahort rains,f:iy

: l

Tabla I: Thg meean monthly rainfall nF‘Mwea 9xperimental atatiun_f.f 
< (ems7i2). G L -

YR

";u§51 ag7

S s

respectively,

P.2:3. Evaporation, euapntra”spifﬁtiOW 9Qd ﬂQ?“‘climatxc ?onat}ur{“v

\‘

fe

_ “the calculatad mean annual potential auaparatinn (Eo) for_
the &urvay hres is %007, mm. This ia based on WOudhead'a (1968)

~




agountion for the potentisl eveporrtior in Kenye ehich ha sxpressed
»g Fo = 2422 - 0.35%2 h, where Ffo ie in millimetrea and h is the
station mltitude in metres, The meen annual potentiesl evapotredspir.
mtion (Et) of the ares ie 1332 mm, which is estimeted as 2/3 of |the

potantial eveporation (Eo).

The ratioc of the meen =nnuml reinfall to meen annusl potentisl
eveaporntion (r/Ee} in the study eree is #4%, therefore it lies in
agro-climatic zone IV, which merording to Sombroek et el (198%2)
is cleesified re eomi-humid to semi-~erid with e mecium potentisl for
an edeapted meize crop.

2.2.4, Sepsongl reinfell probebilities

The probebility as celculated eecording to Braun (1977) tg
recelve enough rainfall to meat the watar rejuirements for e three
months' growing crop during the long reins seeson is 927, For
¢ similar crop the p=ohe ility is 25% during the short reinse sessen,
The above cgelculeted probabilitias meen thet during the long rains
there is encugh reinfsll on averages for & three months' crop in
4 out of 5 years., During the short reins, @ similer crop receives

5

enough reinfall on everege once suvary 4 yearas,

%.3.. Geslegy mn# phvsiogrephy

The spils of the arem eore primarilr developad from fhe Thibé

olivine bmaslte which =re #leistocene- 1n -qe (F-irburn, 1965)

The survey ares has two- mein phvaioor-phic units, namaly
uolo»hic plains nnd » minor velley. The relief of the plains vnrigg
frum vary gantlv undulatinq to gently undulating. (slupes 0-3%). :
Twa minor véiley 'is very cently unduleting (slopaa U-??)

lﬁ{ﬁ.f Prasant Land uae

"&r

, Tna survay sreﬁ ie fallom lend that apparantly nqs not baén :j
onder’ arahlé Farming ‘fon. aama,timg Tho Iocal 1nhab1" '

A ded ey

presently veing the area for grazing tHeir livastock.

3. SURVEY METHODS ' ‘ ‘

A topographicel map of scale 1:1,000, supplied by the IDRP
was uged as a bhuse map. DObservetion pointe wers selescted and lgceted

on the mep. Seil augerings were mide to & depth of 2 m {eoil dapth
permittinq) The folloming s0il properties were examined: dopth
colour, taxture, mottlino :neib ‘s, celeareousnesa {bhy HC1
reactian, aoil’ réection (pH) and aaiinity (by £C moter). A totsl
of 17 augerholu ubeervatidns was made. la;i,




v b o

Sites were selacted for repressntntive profile pits i~ the
Boil mapping units. A totel of 3 profile pits vere flug nnd desgrihed
in detail according to the KSS standards, which are baged on theg
FAD "Guidelines for Soil Prafile Description" (FAD, 1977). Soil
semples were taken frem the natural soil horizons of a1l the prafile
pits. Composite top soil semples were teken from the area around
the profile pits., The so0il samples were brought to the National
Agricultural Leboratories for chemical and phyeicel mnalvsis, Fflor
more detail about the metirndology applied in the Laboratory see
Hinga ete al, (1940).

After the fieldwork, the finml soil map and legend were

drown and constructed,

4. SOILS

It should be noted thet no peevious goit inCormation At o
veasovebie detnil wos avaitable .

l}:i Syebematics and nonend s buve

an_k meun:mg um{-:em\ the .sm.l mappwgi.denh.!‘wdbﬁ a mcfe
For which ‘@ code systen is used. The first lotter in the code |
denntes pvws;onrap=y, the seconﬁ latter neoloq and the tiird or
numer1cal flrura varlbus 801l cwaracterlstlcs. The alope clese

is 1ndlcated Jy the latfer(s) appearlng balaw tha Symuols.

?he‘Folloming codes are uead;7
Physiooraphy

P - plains’

V'~ minor vellay

Geology’ (pawent ma{arial)

R - hasalts

Soils

? - red soile
1.2 - veridus s0il charecteristics
Soils are cleesified accordine to the legend of the Soil

Mep of the World (FAOQ - Uresco, 197%).- Modificetions o tiie
svstem, known @8 Ken-m Concepts. era marked wmits ern asterisk.




4.2, Deacription of the eoil mepping units

P~ Spils of the volganic pleins

Mepping unit PBr

Extent end slope

Ganersl

Soiig‘:

Mepping unit PBrP

Extent and slope

Ceneral

Soils

‘,\!\'a :"

'Tha&g ara ”911 d*°1”‘ﬂ’ ﬂxtremﬁly daap,;;:‘jrfi
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19 he, slopes 0-32%.

Thies mepping unit constitutes approximetely 909
of the ferm. The relief is flat to gently
unduleting. - The mapping unit is presently not

under cultivetion and is eccesionslly vesd for
ﬁmtnﬂ By f‘f‘, B L b ‘2'. S

A

Tha orgnniq C% rangea from 1 21 1n the tnjaoil
to 0,6 in the subsbil. The gEC” ranges batween
33 efuRL-AAF3080. Base Shiautottenlis 57;

the topseil wnd decreasea to 34% in the subsoil.

The soils are olesaified ee humic NITISOLSY.

2 he, slepea 3.5%

This mapping unit ie » aemrrow sloping rone that

whnner?

rung NerA or less paralial to the Muruhera piver.

The relief is unduleting. Eroeion is negliible
bpeceves the ground is covered witi greas. | The
lsnd ia uncultiveted end occesionsl cetitle
ogrezing 1% done in the unit.

This unit is compriend of well dreined, ehallow
to moderetely deep soile with & derk raddish
brown celour (5YR 3/3). The eoils cenaist of
friablé'oldvé. ) ‘

!AThn pH rnngas from 6.2 - 6.5 nd tha EC umriaa
. from 8.03 to 0.1¢ mmhaa/cm. C% teoreeses Lith
216 and 28 ma/lﬂeg end the bwsa saturetion veries

from 70 to 40%. The soile ere clessified &s
orthic LUVISOLS,




V Seils of the minor valley

Wepping unit VBL
E;tent end alopa

icanarel

So4ls’

43, Seil feptility sfetus S ey

[
.

cr am

-ifirm, crpckinu clnve Durk bramn (?.SYR
ﬁmottlas were ubeerued in tha soils,_tthb
.rawqpa frnm ? ? in the topanil tn 75 é in
;subsqil Tha EC v-rias from 2.@ mmhoe/rméih

of the survay a“

8.6 he, slopes 0.24, »

' This mepping unit. lias in: tha uastern corhé#i

The relief is flat to ANBTY gently undulgtiﬁg-
and the eoils ard; eensanely flnadad¢‘ Thq ;f

presant lend usauis‘grazzng, when tha unj
not. flanded ‘ P

Lt*iq

Dﬂe auger holw obaervatinn (na 17) ves mede’

.Qrained deep, uary dark grey {2.5Y 3/0),;

topsoil tu 3,1 mmhos/pm in tha eubsoi;

soils -ra clgaaified qg pallip UERTISULS

pnaaa

g a e

="in tha mapping unit The aoila are poarlﬁ’

very
3/2)
PH;é

IThe:
ﬂﬁliQP

Thh appraiaal of the 80il fertility hqs bgen done on the besis of

chﬁm&cal data dsrived from composite topsoil (0-30cm) semples
‘that mﬁrﬁ tukeon at- the. sites. of . raprgeantatiua profile pita.

sppraisel should ba regerded as
number of semples analyewed,

Thia

The analyticel dete on the aveile
nutrients are presentad in table 2.

a genaral one dua to the 1imited

ble




Teble 2: Availeble nutrierts (0-38 em),

RS SRR E Y PR S S S B s -

Mapping unit P8r Pgr PpreP
Field dasigration |
(profile pit No,) I35 - 59 135 -« 60 135 - 61
Le. No./82 6307 6308 6309
pH ' 5.9 5.9 5.8

. ¢ 3 0 . P s oA
Ng (ma/100g) 0.36 0:06 d.os
K " 1.10 1.16 1,00
Ce " 4,6 4,0 2.6
Mg " 6.3 4,6 5.2
Mn o 0.95 0.92 p.78
P (ppm) 23R 250 1le

N % : 0.10 0.12 0.1}

C % .63 1.75 1,03

[PPSRV PR SERE S S A

" The eoils era- moderately ecid (pH 5.8-5,9) end eve suf]
supplied with besic plant nutrients such es potessium (KY, g

(Na), calefum (Ce), megnesium (Mg), end mengenese (Mn).

.

ficiantly
dium

The soils heve sufficient supplies of eveilmble phosphorus {r).

The orgenic cerbon (L) % ie low end hence the scile ere defic

in nitrogen (N).

iaont

.- For optimum preduction of crope nitrogan fagiiliiérs should

ba epplied.
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I
N R ..5..-.._ ..-.-........-..1..-......-.,..-._._....‘...... . et

Tg%lg ; Land-auibqbility ra; sur?ace 1rri9.t;an -

'ﬂg Acraaga (ha) Suitability Mggn: cunatraint&

ﬁ?ﬂsuitabls

imerainelly slope: and eoil.depth: | -

et S IC L T
» ! N .

[ T .

soitavle 0 places esline suoaptl;

YRl _ g.6 suiteble poorly drained and poﬂfa

workability.

b 4 — S v e s S b T T e e, ST e

From the sbove table, only unit PBrP is unsuitable while

the

rest of the Parm can be considersd as suiteble for surface irrigation.

6. CONCLUSIONS AND RECOMMENDATIONS

Tha soile of the mapping unit PBr cen suppart most crops|es

long &8s thay are regulerly seplenished with tha neceesary nutrl
Tha spils of the mepping unit PBrP are shellow to modoretely
and hence merginaelly. suiteble for- most commonly grown craps. S
of the mingr vellay sre poorly dreined end heva e poor vorkebil

It is recommended thet te meintein the lesval of phosphoru
to reisns the lewvel of Nitrogen; wspprapriete feortilizers should
applied. Ferm verd menure mey elsu be epplied to improve goil
fertility. Properstion of the fisld in the minor velley should
done ot the bmginning af wet season whan the workability of tha
apils is battor.

ante.

oils
1t>f.

= and
be

ba



Acland, 3 D.,
1971, AR

Braun, H.M.H.,
in prap.

E..Al M. D.
1970

EdA.M,D,
1973

f‘!rhurn, Wele,
196¢ '

FAQ
1977

FAO-UNESCO
1574

Hinge, G., F,N.Muchenm,
€. Njihia {ed)
- 1980

Muchene, f.N,, GC. Ngerd
197%

Sombroek W.G., H.M.H Breun,
B.3,A, Ven der Poun.
1982

Woodhead, T,,
1948

;gg§55arzseaa,¢:¢pt-

;§W%'¥ *h A _ .
© of ‘Kénye. Misc papesr Mo.13, Kenys Sail

' Temperature date fdr atations in Eest

?ﬁﬂvtnngﬁgpéquﬁqqq.

'Seﬁucnql nnd . monthly rainfall prabgti@j;y
nPelyiNgrbe. L
h £gan¢ upﬂﬂtbltt regions|

Survey, Nairpbi.

:Estineting ennuel end manthly potontitl.
evaporation in Kenye. Misc, peper,
Kenys Soil Susvay, Nairebi

Africe, port 1, Kenye, £,A.M.D,, Neisobi.

:Summery of reinfell in Kunyt. E.AMD.,
Naisobi,

:Geology of the Fort Hell eree (with
coloured mep, scale 1:25,000), Rapont
Ne.73: Gsolpgical &urvey of Kenye,
Neirobi,

:G#ldelines for eoll profile dascription.
FAQ, Romwe,

:Soil map of the world, Vol.I, lsgend.
Unesco, Peris,

oPh\aianl end chemicel methoda of aoil
snalvais. Internsl dottment,
Netionel Agric. Leba: Nairebi.

rsaila of the proposed Wemumu ektension,
Deteiled soil aurvey Reaeport No.D?2.
Kenys Soil Survey, Neirobt.

tExplorstory 60il wmep end Agro-climmtic
zons mep of Kenva., Report No.El, Kenyn
Soil Survey, Nelrobi.

tStudigs of potentisl eveporatien in
Kenyve., E A A.F,R.0, Neirehi.




- 10 ~

APPENDTIX 1

Description of representativa soil

profiles and anelyticel date.




LABORATORY DATA OF BROFILE
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DESCRIPTION No. 1

Observation no: 135-59 ﬁ.apﬁing unit: PRy foi} classification: humic NITISOL*
Laboratory no. /82 6310 | 6311 6315

Horizon Al Brl B2

Depth (em) O~15 15-7¢ |70-~135

pH-HEO(l:Z.S v/v) 6.4 6.3 6.3

BH-ECI, " 5.0 5,2 5.3

EC(mmho/eom)  * "~ 0.03 0.05 0.10

Can4 (%)

Casa, (%) -

C (1) 1.09 0,75 0.60

N (%) .

/N

CEC{me/100g), ph 8.2 33.3 22.7 20.9

CEC ™ " py 7.0 |

Exch. Ca(me/100g) 8.0 5.3 5.3

" Mg 4.5 4.3 3.7

" K ” 4.2 1.2 0.5

" Na -~ 0.2 0.2 0.2

Sum of cations 16.9 11.0 9.7

“Bese sar, %, pH. 8.2 51 48 46

" " %, pHE 7.0

ESP at pE 8.2
L?exture {limited Pretreatment) ‘#
Gravel % (>2.omm) ]
Sand ¢ (4.0 0. 5m 18 16 14
'SilE % (0 950, comm 28 20 16

£lay % (2. 002-Omm) 54 64 70

‘i’extm:én clug: o c C

Fertility zsspects C -~ 30 om Laboratory no. 6307/ 82
Generst l Available nutriepnts

e T I N Na/me/1009) | 0,06 | Mnime/loog) 0.95
Exch. acidity (me/1o0og) K " 1.10 | P (ppm) 238
cs 0.63 | ca " 4.6 P-Olsen (ppm)

N % 0.10 | Mg " 4.3

Remarks : '

W‘J




PROFILE DESCRIPTION No,1.

e L Ak nbe n Cme -

Genara

teneral site information
Mapping unit

Soil classification
Obgervetion No. /date
Parent meterigl
Physingraphy

Relief, macro
Slope at site
Vegetation/Land use
Erosion. '
Groundwster level

Dreinemge clmss

Profile description

Al D-15 on
Btl 15 . 70 om
Bt2 70 « I35 en

12 -

PBr

humic NITISOL®

: 135.59: 21.5.198%2
Basalt

Plain

Nearly flat

1-2% ‘ ,
: Gresses end shrubs/Idle land
¢ Very elight reingplegh
: Very deep (inPerred)

: WEiI drainad

£1]

"

- an L1

e

Dark reddish Lroun (5yR 3/2, moiet),
modereate, fine to madium, sub~nnguley
blocky structure- alightly herd when
frimble when moist, sticky and plestic
vhen wet: very few very fine pores-
common fine roots: clear snd smooth
boundary to:

(Lab. no.6310/82)

Dark reddish brown (5YR 3/3, moist):
moderate, madiunm sub-anguler blocky
structure; Blightly hard when dry, friasble
when moist, sticky and plastic when wet:
broken moderataely thick cutene; commﬂn
vary fine pores; coammon very fine porps;
sommofis vety SinGdiddte; cleer and smooth
boundary tes: .+ vt )

(Leb, no. 6311/82)

clayg

Dark reddish brown (5YR 3/3; moiet)
moderete, medium Sub-enguler blocky
structure: elightly herd when dry, fPrieble
vhen moiet, sticky end plestic when uwat.
brokan‘modara;aly thick cuteans: cammon
very fine pores: vervy few finm rootes
(Leb, no. 6312/892) ‘

lay;




LABORATCRY TETA OF PROTILE DESCRIPTION Wo. 2

- 13

Observation no:rr 135~60 g wnit: PByr Seil classification: humic NITT
Laboratory no. /82] 6313 6314 6315

Horizon Al B:l B2

Depth (cm) 0-31 ! 31~70 | 70-139

PH-RB,0(1: 2,5 v/v) 6.5 6.3 6.4

pE~KCL # 5.3 5.3 5.3

ECimpho/cm) 0.03 0.04 0.03

CaCoy (%}

Ca804(%)

C (%) 1.21 0.78 0.69

N (%) '

/N -

CEC(me/1COg), pR 2.2 32.0 27.1 28,0

CEC " » PR 7.0

Exch.Ca(me/100g) 2.0 5.2 5.3

" Mg " 5.6 4.3 2.9

" K " 3.6 1.2

" Na " a.1 S 0.1

Sum of cations 18.3 2.6 9.5
_Eése.sat. %, pH B.2 757 46 34
E " %, pE 7.0

ESF at pg 8.2

Texture (limited pretieatment) .

Gravel % {>2.0mm) '

Sand % (2.0-0.05mm) i 14 16

Silt % (0.05~0.002um) 32 22 14

Clay & (0.002-Omm} | 54 64 70

Texture class C C C

Fertility aspects 0 ~-30 cm - Laberatory no. 6308 /8
General Available nutrients

PH-H,0 (1: 1 v/v). 5,9 Na/me /100g) 0.06 Mn{me/100g) 0.92
Exch. acidity {me /100g) K " 1.16 ? (ppm) 250
cs 1.35 | Ca " 4,0 P~Olsen (ppm)

N % 0.12 Mg " 4.6

Remarks:




PROFILE DESCRIPTION MO

e L

2

General site information

Mapping unit

S0il classification
Observetion No. /date
Parent materiel
Physiography

Relief; mooro

Slope mt site
Vegeta%ion/Land use
Erosion

Groundumter level

Dreainnge class

Profile description

Al 0~ 31 em
Btl .. 31 - 70 cm
BEt2 70 « 139 om

- 14 .

PBe

humic NITISOL
135-60: 21.5.8%2
Bmealt

t Plenin

.. -

LT

-

fentl undulsting

z. l’,%

Cressea/fallow imnd

.-

slicht reingplnash

deep (inferred)

-

well dreined,

.-

Dark reddish brown (5YR 3/2, moiet): clayg

moderete, fine to medium, sub-angular

blocky structure; slightly hard when dry,

friable when moist, sticky mnd plast;c

whan wet; very few fine pores; common

very fine snd few fira roots; gradual end

smooth boundary to;
(Lab, no. 6313/82)

Dark reddish brown (5YR 3/3, moist); clay;

moderate, fine to madium, sub-angular
blocky structure; slightly hard whan
dry, friesble when moist, sticky and
plestic when wet; patehy thin cutans
common fine end fetr medium pores; few
fine roots; cleer and smooth boundary

(Leb. no. 631a)

to:

Dark reddish brown (5YR 3/3, moist): cley.

modernte, fine to medium, sub~engulep
blocky structures fristle when moist,

sticky end plastic when wet: petehy thin
cutrns: common fine and very few medium

pores: very few very fine roots-
(Lel:. no. 6315)
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LEBORNTCRY VR OF DROFILE DESCRIPTION ®o. 3
Observation no: 135-61 I‘éa“gpi.ng gnit: PBrP Seil classification: orthic LUVISOL
Labofratory o / 82 316 5517
Horizon Al Bt
| Depth (cm) o-17 | 17-72
pH-H,0(1: 2.5 v/v) 6.2 6.2
pH-KC1 " 5.2 5.1
“EC{pmho/cm) " 0.03 0.16
CaCO3{%)
CaSO4(%) .
(%) 1.18 0,68
N (%} )
c/8
“po(me/100g), vE 8.2 | 28.0 15,7
cgc " 7.0
Exch.Ca{me/100g) 7.0 5.3
" Mg " 4.5 5.0
" K i 2.0 0.5 .
" Na " 0.2 0.2
Sum of cations 13.7 11.6m.w T
Base sat. %, pB 8.2 49 70
" n g, pB 7.0
ESP at pH B.2 '
Taxture (limited pratreatment)
Gravel % (>2.0mm)
sand % (2.0+0.05mm) 16 14
8ilt % {0.05-0.002mm} 24 26
Clay % (0.002-Omm) 60 50
Texture class C l C
' Fertility aspects - 35 on Laboratory no. | 6309 /82
“Gencral ' Available nutrients
pH-H,0 (1:1 v/v) - 5.8 Na/me/10Cg) 0.04 #n (me/100g) 0.78
Exch. acidity (me/1009) K " 1.06 P {(ppm) 116
jce ' 1.03 | ca " 2.6 p-Olsen (pprm)
N % G.11 Mg " 5.2
Remarks:




PROFILE DESCRIPTION NO.3

General site_informstion

Mapping unit

S0il cleseifieation
Observation No. /d=ate
Prrent materiasl
Phvsiogrephy

Relief, macro

Slope =t silte
Veoetmtion/Land use
Erosion

Grounduster level

Dreinnage cless

Al 0 - 17 cm

R 17 - 72 om

R 7% cm

16 -

:+ PBrP
: orthic LUVISOL
: 135-61r %21.5-87
+ Tagelts

Plains
: Undyleting
¢ 3.04

rfresses/fellow land

e

Yer. glight reinsplash

o

Deep (inferred)

: Well drained

Dark reddish brown (5YR 3/, moist)-
clay- moderate, moedium, sub-angular
nlocky structuru: slightly hard when dry,
frinhle when moist, sticky end plastic
vhen wet; common fine pores; common

fine and few very fine roots:
and smoocth boundary to:
(Lab. no. &316/82)

gredual

Dark reddish brown {(5YR 3%2, moist):
clay: moderate, medium, sSub-anguler
tlacky structure; slightly hard jwhen
dry, frieble when moist, sticky jand

plestic when wet: patehy thin

cutans:

common fire and few medium pores: few

fine roots:
(Lab. no. 6317/17)

Rack
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PRELIMINARY SOIL MAP OF THE IRRIGATION AND DRAINAGE PROJECT FARM, MWEA
" (KIRINYAGA DISTRICT) .~
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