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Some Preliminary Notes on the Soils of Katumani, Xampi
we. fmbu and Murinduke Agricultural Research Stations

J.P. Mbuvi and R.F. Van de Veg

INTRODUCTION

Visits were paid to Katumani, Embu and Murinduko Stations with the aim
of comparing the soils of these research stations in the Bastern Province
with those of Kindaruma areca {sheet 1367) and to assess how far the trial
results from the stations are applicable to aforementioned survéyed area.
During the visits several pits and augerholes were described and sampled
for analysis.

In Kampi ya Mawe station, a detailed soil survey at scale 1:2500 was
carried out (Muchena, 1974). The map is available at the Kenya Soil Survey
Offices, NAL - Nairobi. For Katumani also a survey has been carried out, for
similar purposes but the snalytical data are incomplete and the relevant
map is lost., (Musuva, 1968) ‘

KATUMANT

Katumani Agricultural Research Station lies approximately 10 km South
west of Masaku town on the Masalm-Makueni-Kilungu road. It lies at an
altitude of 1575m ebove sea level. Katumeni was started in 1955 as a

reseach centre to help in finding out crops suitable for the medium~potential

areas especially in the Bastern Province where rainfall distribution and
reliability is poor. The station occupies 273 ha of which 92 ha is
cultivated, the rest is under grazing or is used for buildings.
2.1, Llimste

Rainfall data are available for the station (EAMD, 1973). The
following table gives the average rainfall during both wet andgdry 5¢a50BS.
The averages are obtained from monthly statistics (13 years average).

Average seasonal and annual rainfall in mm for Katumani station:

dry season Short rains Short dry sessons I Long rains Year

June

; |
- Sept. é Oct, -~ Dec. Jan, - Feb., Mar, - May
19 ‘ 319 81 307 725

*Covered by reconnaissance s0il map, Kenya Soil Survey, 1974

.3000.00/2
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The difference between the wet and dry seasons is quite conspicuous,
since the station (and the area in general) has very low rainfail'especially
in the long dry season. (see Braun, 1975) |

The annual potential evaporation (Eo) ig in the order of TQQOmm
(Woodhead, 1968). The ratio average rainfall/Eo (x/Eo) then is Bé%, thus
placing the area in ecological zonme IVb (Woodhead, 1970 2nd SurVej of
Kenya, 1970).

2.2, Geology
The area consisis of Pre~Cambrian Basement System rocks: Qu@rtzo—

felspathic gneisses. This group includes a varisble range of gneisses
which are poor in ferro-mengnesian minerals. (Baker, 1954). Tﬁe area is
‘undulating uplsnds with flatetopped interfluves., Numerous gullies drain

to Kimitwa River which forms the southeastern boﬁndary of the station. The
Potha river on the West, towards the Kapiti plain, drains the Western part

of the station. Both rivers have some water flow &1l the year round.

2.3. Roils
In the station the following three so0il units are found:
{a) Soil unit 1 The predominant soils are reddish ones s they are in gen.-
erel well drained. On the gently undulating to undulating arcas
(¢ 8% slope) the soils are deep to very deep with the colo@rs ranging
from dark red (2,5YR 3/6) to dark reddish brown (2.5YR 3/4) when
moist. They are hard when dry and friable to firm when moist, with
structures of porous massive falling apart to weak sub-angular blocky
in the lower horizons., These soils have clay texture throughout the
profile; they tend to seal at the surface., On the ridge slopes
which are rolling (slopes 8-13%) the soils have to some extent been
eroded and so are shallow to moderately deep over bedrock. These
soils contain few weatherable primary minerals: (For a representative
profile pit see appendix; pit no. 162/1-3),
The soils are slightly acid with a pH-H20 (1:1 suspension) 5,8-6.5
and pH-KC1 4.8-5.2. These s0ils are fair to poor in plant nutrients,
i.e. Calcium, Potassium and Magnesium and deficient in Nifrogen and
Phesphorus. The clay in these soils is poorly crystallised illite
and metzhallosysite as the main components.

These soils compare well to the =oils found in the Kin&aruma area,
soil mapping unit BUret! which are also doveloped on undifferentiated
Basement System rocks, predominantly bsnded gneisses. These soils
are well drained, deep, dark red to dark reddish brown, friable to
firm (compact) clay, and are classified as FERRAL - chromic LUVISOLS .
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(v) Soil Unit 2 Except for the colour and depth the brOWnish soils
resemble the reddish soils , however on the ridge slopes they arc
shallow to very shallow, in most places less than 15 cm; deep. The
brown soils have illite constituting about 62% snd keolin 38%.

The average C.E.C., and base saturation from these soils is 13 and 15,3
and 68,5 and 81,2 for the A and B horizons resPLctlvely.

() Soil Unit 3 Black zoils cover a very small percentage of the station,

In common with other cracking black clays the dralnage is imperfectly to
poor. They are moderately deep, with black colour (TOXR 2.5/1)

changing to dark grey in the lower horizon (10YR 3/1)

The structure is prismatic to coarse blocky. The profile contains
free lime from 10 cm. downwards and increasing percentage of calcium
carbonate concretions with depth (up to 15%). The texture is heavy

clay throughout. These soils can be classified as pellic VERTISOLS.

EAMPI YA MAWE

Kampi ya Mawe is a substation for Katumani research station though it
started before Katumani itself. It is situated in the Northern Division
of Masaku District at an altitude of 1125 m 2bove sea level,
ore or less the same rainfall pattern as Katumani station.

The area has

3.1, Climste
Rainfall data for the station and Makueni~Athi camp are available
(EAMD 1973). The following table shows the average rainfall breakdown for

the two stations in mm (%7 and 11 years respectively).

long dry season

short rains

short dry seasons long year
June - Sept. Oct, ~ Dec. Jan, - Feb rain
Mar-May -
Kampi ya Mawe 27 354 77 268 725
Malkueni-Athi~
Camp 11 - FT8 76 220 684

Fronm the above figures Kampi ya Mawe like Katumsni has hardly any rainfall
during the long dry season;
than the
Mawe and Makueni is 2000 mm and 2050 mm respectively; thus the area is

1970 2nd Survey of Kenya, 1970).
Although Kampi ya Mawe and Katumeni have equal average yearly rainfall the

also the short rains feature more prominently
long rains,

The annual potential evaporation (Bo) for Kanpi ya
31tuated in ecological zone IV b (Woodhead

former has a slightly higher annual potential evaporation.

RN 71
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3.2. Geology
The area consists of Precarbrian Basement System rocks {Dodson, 1953),
predominantly biotite gneisses except the south west corner of the station
which is underlain by grenitoid gneisses,
5.3 Soils
In the station the following soil types are found:
(a) Musbuni and Muyau series
These are well drained, deep to very deep, derk reddish brown to red,
friable to very friable clays.
(b)  Mplibani, Neosini and Mweani sories
These soils (which cover the largest portion of the station) are well
drained and vary from shallow to moderately deep to deep and very

deeps The Mglibeni and Mwaani series are shallow to moderately deep
over petroplinthite (murram); the Ngdsini series are hoﬁever deop. .
The consistence varies from friable to firm. . There is 5 range of
textures from sandy clay loam to fine sandy clay and claye.
(c) Kampi ya Mawe series
These soils cover a minor part of he station (South-western

part). They are well drained; hsve lozmy sand textures snd very

from shallow to deep with yellowish brown colours. The moderately
deep soils lie over petroplinthite (mmrram) while the réally shallow
one lie over rock, The area which is coverced by these éoils is used
for grazing only. |
In general it cen be said that the greater portion of Kamvi ya

Mawe station is covered by shallow to noderately deep soils. For
details on the soils of this station one is referred to the revort
acecompanying the map (Muchena, 1974)

4, EMBU_AND MURINDUKO:
Embu Research Station lies 2 ki North-west of Embu town at 1463m above sea

level. The station was started in 1961, Apart from the main station there
are two other substations, Murinduko, 6 km S.¥W. of imbu town at 1279m above

sea level and Gituanmba in Central Province at 1980m above sea laevel.

Gituamba is reported separately+; The main station is 69 hs and Murinduko

is 18 ha. ' |

4.1, ELlimate
Rainfall date are available for Bnbu Agricultural Institute (next to
Bobu Research Station), Bmbu town and Murinduko sub-station (EAMD,
1973). The following table gives the average rainfall for these
stations during wet and dry secasons. The averages are ébtained from

+ Detailed soil survey by 0. Oswago, Kenya Soil Survey, 1975 ; y
Deeeea 5
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monthly statistics (27 yesrs Embu A.I; 63 years Embu town and 15 years

Murinduko,. ‘ .
Average seasonal and annual rainfall in om for the three stations:

Jong dry season short rains Short dry season | Long rains Year
“June ~ Sept. Oct. - Decd Jan. - Feb. Mar. - May -
Erbu A.I. 157 417 48 616 | 1238
Eobu town 109 374 50 539 1060
Marinduko 66 387 1 62 519 10%2
}

There is a marked difference between the wet and dry seasons as can be

seen from the akove figures, The annual potential evaporation (Bo) ig 1800 mm

(Woodhead, 1968). The ratio aversge rainfall/Fo (r/Eo) for Fubu A.I, Embu
town and Murinduko then is 69%, 5% and 57% respectively. This puts Embu Resear

Research Station in ecological zone II and Murinduko in III a (Hoodhead, 1970)

and Survey of Kenya, 1970),

4.2. Geology : 7
The area consists of Mount Kenya Phonolite (Kenyte). The porphyritic

phonolites conta.n anorthoclase feldspar and nepheline, (Fairburn, 1966).

4.3, Soils = Embu Station

In the main station the two "blocks" have uniform scils., The soils
are well drained, very deep, dark reddish brown {2.51R 3/4).; They are
hard to slightly hard when dry and friable when moist, with a porous massive
to weak sub-angular blocky structure. These soils have cla& texture
throughout the profile (for a representative profile pit, seé appendix;
pit no. 135/2-6). |

Although ecological zone II of Embu Res, Station does not occur in
the Kindaruma area, the soils are to some extent comparable {o mapping
unit Bfrc which is developed on the fine texturad Basenment S&stem rocks
rich in ferromegensian minerals., These soils are well drainéd, deep, dark
red friable to firm (compact) clay.

The soils are slightly acidic to neutral with a pH-Hzog 1:1 suspension
6.3 ~ 6.6 and pH~KC1 5.3 = 6.2 (topsoil). The soils are rich in plant
nutrients except phosphorus and nitrogen which are in‘Jdeficient, The clay
in these soils is 100% kaolinite. The CEC is 22.4 and 18.0 for the A and
B horizons and the base saturation is 71.6 and 81,7 respectively. These

s0ils are classgified as eutric Nitosols.

4.3,1. Soils =~ Murinduko substation

In Murinduko substation the following two soil units were found:-
(a) Soil Unit 1 These soils cre well drained, very deep, dark
roddish brewn (2.5YR 3/1), clays. They are hard to slightly hard

vhen dry but friable to very friable when moist, ;-----/6_
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The soils have porous massive structure. The two plots close

to the hill have a sandy clay texture in in the topsoil which is most
likely due to materal washed down from the hill, For a representative
profile pit, see appendix; pit no. 135/2-2, These red soils occupy 2/3 of
the station. They compare with soils found in Kindaruma area, soil
mapping unit VKr which are developed on the same volcanic roéks (kenyte).
These soils are also well drained, deep, dark red, very friablé clays and
are classified as rhodic FERRALSOLS, | f

These soils are slightly acidic pH—H20 (1:1 suspension) 4,9 - 6,2 and
PH KC1 4.0 - 5.2. The soils are deficient in phosphorus and nitrogen,
sufficient in potassium, calcium, magnesium and manganese, while the
percentage carbon {6%) is fair to high. The clay in these soils is
predominantly kasolinite. The C:iE:C. is 17.2 and 13.6 for the 4 and B

horizons and the base saturation is 54.6 and 41.4 respectively.

(v) Soil unit 2  These are brownish soils which occupy only 2 minor portion
in the "depressional area" of the station. (The greater portion of
which is occupied by a pond). The soils are well drainéd and in
general noderately deep with yellowish-red colours (SYR 4/8). They
are h-rd when dry and friable when moist, with sub-angular to angular

blocky structure. The texture is clay throughout,

CONCLULTONS & RECOMMENDATIONS

From the above information it appears that trial results from both

Katumani Research Station and Kampi ya Mawe substation can well be applied

in a rather loerge area of Kindaruma both as regards the soils and the climate.
Trial results from Murinduko Station could be extrapolated to the soil unit
VKr of the Kigg&rgga area. This soil unit however forms only a small portion
of the sheet/not really very representative, As nmentioned earlier Embu

falls in ecological zone II which does not occur in the Kindaruma area. This
makes the extrapolation of trial results from the Embu station to the
Kindaruma area difficult if not impossible. Trial results frdm Embu station
will be applicable only to areas with higher rainfalljand with a better

distribution over the year.

"...;..../“z
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LABORATORY DATA SHEBET.,

Survey area/district/location: Mosaku District Katumani Research Station

;
Field reference 162/1-3 | ' A4L
Horizon A B21 ; B2
“Depth in cm 0~15 15-55 55115
Laboratory number 10100 |10101 | 10102
Gravel %
Texture cless SC C . C
% sand 2.0 - 0,05zm 51 39 39 '
% silt 2 -~ 50 p 6 8 20
%eclay O0-2p 43 41 41
Soil liquid 1:1 susp.:
pH-H20 6.0 5.8 8.0
EC-H2V in mmho's/cm,250C 0.19 | 0.16 0.35
PHKCL 7.9 1 5.0 5.8 |
CaC0; % - - +
' %
CaSOA.zHZO Te
C % 1.12
R’ %P— ‘ 0010 B k i
/8 { T
Cation exch. cap, pH 8.2 _ . ]
in nef% 13,0 1 15,4 ; 15,2
" n " " 7.0 i
Exchangeable Ca e 5.0 Te2 12.4 E
" Mg " 1.8 2.7 1 2.7 1
1t ¥ i 2.0 0.8 ¢ 0.8 5
" ¥a, " 0.1 1 _0.% : 0.2
Bage saturation % 68.5. T1.4; - !
Exchangeable Al (Fp) " 0 Q_ | ) ; i
Clay minerals I : i '
HMontmorillonite group poorly crystallized
Iilite X )} os main components
Kaolinite group/meta hallo- X ;;,// :
_ wysite : ;
Amorphous minerails E
3102@20'3 i
slog/A3203
Available P in ppnm 15 !
Permenent charge. ne% %
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APPENDTIX s

A O - i5em

B1 15-55en

182 55-115cm+

Representative profile description for most of Katumani Research
Station. Pt, No. 162/1-3, Soil classification: FERRAL -
chromic LUVISOL . '

Geclogical formation: quartzo~-felspatic gneisses of Basement
Systen. |
Local petrography; ~do-

Physiogrdphy: upiands

Relief=pmzcro: gently undulating to unduleating
Vegetation/land use: cultivated ‘
Erosion: slight, sheet

Surface stoniness: nil

Slope gradient: 3%

Salinity/alkalinity: nil

Surface sealing: thin, moderate

Internal drainage class: well drained

Dark reddish brown (2.S5YR 3/4 moist); clay; weak, fine to
medium sub-angular blocky structure; hard when dry, friable _
when moist, sticky and plastic when wet; few, very fine to fine

pores; few fine roots; few micas

, massive %o
Dark reddish brown (2.5YR 3/4 noist)s clay; ‘weak, fine to

medivn sub-angulsr blocky structure; h-rd when dry, friable
when moist, sticky nnd plastic when wet; patchy, thin clay

cutans; few, very fine to fine pores; few micas

Dark reddish brown (2.5YR 3/4, noist) clay, massive to weak,
coarse, angulor blocky structure: hard when dry, friable when
moist, eticky and plastic when wety common, weak to moderate
clay cutans; few, very fine to fine pores; patchy CaC0
powdery pockets, few micas




LABORATORY DATAL SHEET,

Survey area/district/location: Embu diétrictﬂﬁﬁbu Experimental station

Field reference 135/2 - 6 a’ b c ;
Horizon At B21 B22 '
Depth in cm 0=28 1 2856 § 56-112
Laboratory number 8174 10109 | 8175
Gravel % -
Texture class c ¢ c
% sand 2.0 = 0,05 mm 5 '3 5
% 8ilt  2- 50 12 16 10
% clay O-2g 1 8 & 1
Soil liguid 1:1 susp.:
PH~H,0 6.3 6.6 6.6
EC-H,0 in nmho's/em, 25°C 0.15 0.16 0.09
pH.KC1 5¢3 5.6 6.2
a0, %
" CaS0, 2H,0% |
C % 2.18 0.67 0.55
N % 0.28 | o.10 1 0,08
c/N T
Cation exch, cap, pH 8.2 in nef 22,4 18.8 18.6
" " "o T7.0 " o
Exchangeable Ca " 11.2 10.6 1.3
" Mg " 2.4 2.8 2.4
" ‘ K " - 1.88 1.80 { 1.75
n Na " 0.50 | 0.30 | 0.40 ;
Base saturation % 71.6 | 82.4 | 79.8
Exchangeable Al (Hp) g o1 o 0
- Clay mineéhls
Montuorillonite group %
- o - —
—_%%%E%ite {g‘roup 100% 100% 100%
Aporphous ﬁinerals
530,/A120,
Siozjag%
Availabxe P in ppm 9 ;
Permaneqt charge, ne% | % ;




A O~ 28 en

B21 28-56cm

B, 56-112Ten
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Representative profile description for Embu Rescarch Station.
Pit No. 135/2-6

Soil classification: eutric Nitosol

Geological formation: Mount Xenya Phonolite (Kenyte)
TLiocal petrography: ~do—

Physiography: volcanic uplands

Relief~macro: undulating

Vegetation/land use: pasture

Brosgion: nil

Surface stoniness: nil
Slope gradient: 2%
Salinity/alkalinity: nil
Surface sealing: mnil

Internal drainage class: well drained

Dark reddish brown (5YR 3/2 moist); clay; crumby to wezk,
moderate, sub-angular blocky structure; herd when dry
friable when moist, sticky and pl-stic when wet; common, fine

pores,few fine roots,

Dark reddish brown (2.5YR 2.5/4 noist); clay;pdrous nassive
to weak, moderate subanguler structure; slightly hard when dry
friable when moist, sticky and plactic when wet; common,

very fine to fine pores,

Dark reddish brown (2.5YR 3/4 noist)s clay; wezak, fine to
nediun sub-angular blocky structure; soft when dry, friable
when moist, sticky and plastic when wet; common, weak to

moderate clay cutens; few, very fine to fine pores,
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LAB,O:RA_‘TFOYRY DATA SHEET

Survey area/district/locations

Embu District ~ Murinduko

i) At

Field reference 135/2 = 2 a b £, &, _jzjz P
Horizon - A1, B22 T T
Depth in cm 030 ¥ 495110 Jo-T2 _Ppo  Foyiv
Laboratory mumber 8172 8173 ‘
" Gravel %
Texture class o] ¢
" )
%ses}nd 240 = 0,05 mm 12 /é, 12 .2 b, »
% silt 2 = 50 5 EDP /2 p g
T 0Ty A L e T2
Soil liquid 1:1 susp,: / 7 |
pH-H,0 2t 77 B c2é | 4l
EC~B,0 in muwho's/em, 25°C ' ‘
PE-KCL ' 4 L9 40 $ivs) .28 2.7
Cac’ﬁ3 % /]
Cas0, PH.0% -
4-1 2 - . . X
¢ g 1.6 1.07 0.7 % 7. 72 .72 17,4
N % 6.150 y 0.07 2. /D ‘2‘7___2._@%_
¢/N /2] 2 &L
Cation exch, cap, pH 8.2 in me% 20,2 167 4
K iD ] TT0 i 4 -
_ _Mm%z"f/ _ 4. 44 77, £7Z 19,22 L. n
Exchangeable Ca, 640 4/‘2 3.2 f Y 2o V/o¢
L] : [ "
g 24 g 24 2 25| 600 V2. 00
1 i E
' £ D 0.g 025 Litg | o0 |2 02
[ it :
| Na .50, 7. 0.35 P J,// 0.0 14 4z
Base sa?tu.:ratlon % ] 511 o P 34.7 9/4 20 2=
Exchang:eg.:ble Al (Hp) 0.3_%/9 045 2., < 2h i
Clay minerals ; : :
Montmoriljonite group
Tilite 10% 10%
Eaolinite’ group 90% 90%
Amorphous: minerals
~
Ayeilable P in ppn T ‘ i .
Permanent chaxge, me% ' L 3
775 7.12&.@ I 7 A R
‘,_,_'\_/[”"7/” ge/f /4
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Representative profile descripiion for mo. t of Hurinduko Research
Station pit no. 135/2-2 -

Soil classification: rhodic FERRALSOL Atfoxse 4Jﬁ¢&7"ff’ ,
Geological formation: Mount Kenya Phonolites (Kenytes)
Local petrography: -0

Physicgraphy: voleanic uplands

Relief-ncere: very gently undulating

Vegetation/land use: cultivated

Brogsion: nil

Surfoee stoniness: nil

Slope grodient: 14

Salinity/alkalinity: nil

Surface sealing: nil

Internal drcinege clsss: wall drained

Dark reddish brown (5YR 3/2 moist); clay; porous massive to Wegk
sub-engular blocky structure; herd when dry, frisble when moigt!
sticky and plastic when wel; few, very coarse and commo@, ver§@§§ne

to fine pores; nany fine rocks.

21 30~49cn Dark reddish brown (2.5YR 2, 5/4 moist); clay; porous n9531ve to

weak, moderate, sub-nngulsr blocky structure; slighily hord wh»n
dry, friable when moist, sticky and plestic when wed; comnon, Very
fine to fine pores.

2 49-110cr+ Dark reddish brown (2.5YR 3/4 noist); clay; porous mP851ve to

; Reparks:

weak sub-anguler blocky structure, slightly hard when dry, frlable

when moist, sticky and plastic when wet; neny fine pores.

No clay cutans

Soil slightly wmognetic



Jpre—

B

- Field 1

Offices X soils developed on kenyte; well drained,
S very deep,dark red, friable c lay (eutric NITOSOL)

s0ils deveioped on kenyte;wel] drained,
el moderately deep, dark reddish brown,
Field 10 friable c¢lay over petroplinthite(murram )(eutric
NITQSOL, petroferric phase)

Swampy area with grey clay

The names between parenthesis reflect the scientific soil classification
according to the FAQ/UNESCO tegend for their “Soil Map of the Worid”
programme.

/
6 X o
‘ Field 16

field boundary

road

drain outlet

building
profile pit with sampling

Field 15

soil boundary

To Embu \ 76Acr‘es(30ha)

———
i :i,ﬁ__rm._‘.%‘,m_..wm . . ,‘."_._....‘ﬁ

SCALE 1:3750

GO0 metras Base map retraced by K.S.S%.,December,1974

Drawing No./74027A




SOILS OF EMBU RESEARCH STATION (BLOCK B)

To Embu
Pl —

Le

/
' U/Field 3
’/

SCALE 1:3750

gend

L]

KEY
/"‘"‘"\.______

Area

so0ils developed on kenyte; well drained,
very deep,dark red,friable clay (eutric NITOSOL)

soils developed._on kenyte; well drained,
moderately deep, dark reddish brown,

friable ¢lay cver petroplinthite{murran ) (eutric
NITOSOL, petroferric phase)

The names between parenthesis reflect the scientific soil classification
according to the FAQ/UNESCO legend for their “Soil Map of the Worid”
programme.

field boundary

road -

drain outlet

building

profile pit with sampling

soil boundary

98 Acres (3%ha)
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soils developed on precambrian;Basement System rocksiwell drained,
moderately deep to deep, (if sTopes are steeper than 8., spils are
shallow),dark red to dark ‘reddish brown,friable to firm clay(FERRAL*
-chromic Luvisol) ' :
like Unit 1, i 7 i

chromic Luvisel, Ibitlﬁ;';ﬁfsde;sh brown ar_?d predominantly very shallow (FERRAL*-
soils developed on Basement Systemvrocks;imperfectly drained,deep,
black, firm,cracking,moderately calcareocus clay (peliic VERTISOL)

The names between parenthesis reflect the scientific soil classification
according to the FAO/UNESCO legend for their “Soil Map of the World”
programme; prefixes marked with * are tentative terms, awaiting inter
national agreement on nomenclature for intergrading soil units.
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soils develogped on kenyte: well Arained,
deep,darkred,very friable, clay (rhosic FERRALSOL}

like Unit 1;but with sandy ¢lay topsoil
{rhodic FERRALSOL}

soils developed on kenyteswell drained,
deep, dark reddish brown, frianle clay (orthic
FERRALSOL)

The names between parenthesis reflect the scientific soil classification
according to the FAQ/UNESCQ legend for their "Soit Map of the Wond”

programme.
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