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1. Dra'ROKJGTION

According to the priority programme of the Minor Irrig&iion
Bevelopmsnt CommiUee ss,6. .tha S'linor Irriga-fcion Proposals 1975 - 1978 of the

Provincial Qlreotor of Agriculture (PDA) Cossi Province, a de-bailed. soil
I

svxvQy vt&s carried, out a-b Oda.

The field xwrk which staz-fcQd in March 1979 was deXayed imtil Aagus-t
1979 due to very hea-vy flood-s in the lower 1'aua oauBed. lay prolonged, hsavy^

rains arp-und the W, Kenya area.

This survey covers the existing Oda Irrigation Scheme and i-fcs

proposed extension, .together coroprising a to-tal of 94.0h&. (approx.). The1

exis'fcing schsme of aliout 28ha was startsd in 1968 .id. th Government grau'ts,',

and ministries providing the technical inpu-fes reguired, viz. survey,
design, oonstruc-fcion and puap units. ra.ce has 'been cultivated, in liasins

of 0.4h& (1 acre) each, together with small amounts of maizs, gpeen grams and
co-tton. Tho aew extension and relocation of Oda Irriga-tion Sohem^/ifinplefflenie^ras

<

in accordance with joint proposals of -fche Staall Soale Irrigation T&.i-f; ^SSIU')
of the Ministry of Agriculture and. the CTGGK's Lowar Tana Projeo-i; team.

2. PREVIOUS WORK
t

In PobTu&ry 1975, following a reccues-t from the Tana River

Development Arthority (.CEDA), the Kenya, Soil Survey (KSS) carried ou-fc a siteI

evaluation of -the soil oond.itions in the O'ana dol-fca (Somlsroete et al, 1976),I.

covering the area be-twos.n Garsen and the mouth of -the river Tana. The

aim of ^ study was to find out whether any large-scale irrigation cLevalopment
in tMs area .'/is.s feasible.

In. April 1976, Hr. Bonarius of the German Agricultural Team
(G.A,T) made a field, trip to Lower Tana euxd oarried. ou-fc site e-valnations of
.the existing minor irrigation schemes (in.'jluding Oda) to assess their<

suitability for irrigation.

At the rgc[uest of the Snail Scale Irriga-feion %ut ( TSSIU) .fehe KSS
made s, fis Id trip to Cds Irrigation Scheme and carried out in co-operation
-.rith the National Gris-kian Council of Kenya (KCCK) Lo'/rar Tana Project Team,
feasibility studies to ssleo-b a suitaUe site for -the extension of ths sohemQ.
la all cases, suita'ble soils were identified for irrigation ^evolopmen-i: "but
further soil studies and mapping on semi-detailed levels wsro rQooffimendsd.
This detailed soil survey is therefore a follow up of -the studies mentionad
a'bo've.

,2.
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3. ESBZXROSKBBRMIH CONDCTIONB
;*^'*' «*-!

3.1. Lo r'A-fcion and. Ooffimunicatio.xis

The survey area is si-fcua-ted. in .fche South Tana Division of Tana River
Dis-fcric-fc, Coast Province.. It lies at la-bitude and longitude 2° 25«. 6"S aad
400.10*.3"B respectively and at an elevation of approximately 12m a'bove sea
levsl.

A secondary road. links Tarassa trading oea-bre with -the national Morabasa-
Garson truntaroad. From I'arassa a motoxuUe traok goes on to Oda, via GolliantiI

I

j

Village, "but is impassaTsls for a good deal of the year. Bus servioes are
frequent lietween Taraesa and. -bhe main road. 'bu.-t lass fTOquen-t from GollKa-nti.
Only four-whQQXclTiWveMoles and light pick-ups c^n travel io^^^^^^t

the traok is passaMe. *

There is a da^r-^eather airs-brip at Garson (abou-t 36km away) sm.Q. an;

^

iwegularly maintained one at ITgao (8kni). Telephone serv.i.oes are also
available a-fc Garsen.

The river Tana, is erfcensively used by the local inhaM-fcaa'bs for^

trauspor'S of pooplo and cargo "by oanoe. Notor-engined. dhows are also some-
times viSQ& for transporting people and. goods TsstwQen LaraM/Kipini and. Ngao,
especially during the rainy seasons when road. transport 'between Garsen aaii
Lamu (mEiinlaad.) is wvs.lly ou-b off ~by floods .

Social aa@nities at Oda inolude a, primary school and a dispens&ry. A

goverameat secondary school and district bospi-tal are available at Tarassa aad
Ngao respectively.

J

3.2. Geologs- and. PIwsioffraphy

The survey area is siiua'bed, in ths Tana river flood. plain, which
consists of Heceat eilltwial sands, silts and clays (Mathesoa, 1961).

The extensive floodplain is generally flat and only a few metres

above sea level. The only reoognisabl® meso-reUef feateres are Taranching
alsaadoned river channels and their associated levses and 'backswamps (river
'basins).

The survey area comprises Twfch "t}'.a river levees and .the
baokffwamps. The levees ars slightly elQ-vated abovQ .fche gensral lavel of -fche

/ backswampe#

,3.
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3.3. Glim&te

According -to -bbs National Atlas (Surve5^o£..KQnya^1§7.9.).»-,JAe.-survey....,,
*lh

area lies wi-fchin -fehe Dry Su'b-Humid to Semi-Arid climatic zone. The mean

annual rainfall is 757mm (EAMD, 1970). K occurs in a .bxmodal pa-ttem,
with rainy seasons ttom April -to July, m+.h, the highesl; peak in May, ana.
froa HovenAer to Deoemlier. The monthly rainfall averagss for the NTgao

(Station. 92.400.04.), which is about 8km to -the Nbrth-West of Oda, a3'Q givsn
in table 1.

Ta'ble 1. Average mon-bKLy rainfall (in im) for JTgao (ayerags of 6 yr8.^
^

**t

Jan. PeTs. Mar. Apr May June July Aug. Sep. Oct. Nov. Dso. Annual
fl

22 11 58 116 113 76 38 39 77 48 95 64 757
^t b^rf p ^

0 0

Temperature ars high, ranging from 30 - 34 0. Potential evaporation
is also higb, ranging trots 2200-2400mm por year (Eo, Penman).

Uhiler the prevailing olimatio conditions, irriga-bed agriculture is
the mos-t; reliable means of growing food 0

3.4. y8£®-'1^'feAon

The area next; -to  e river {river levee) is gensrally covered .i-ri.thi

<

.tail elephant grass (Peimisetum purpurewa) \ri.Vh solitary mango and palm
trees scattered hero and. there. The river Taasin areas are covered -?i-th tail

passes of various species, ^e lower _ areas ^hi.h_a^e more frequently flooded
are domina-fcod "by .t;all Echnocloas spp. (s1i^arop grase), wlule the Blightly higher^

/
/'

//.
/

^
f

lying areas are dominated ^y Gynodon dao-feyXou (stargrass), intermixed- t'ri.tli
a#.**

.'

various species of Aoaoia TmehQS ancl ehruTss and -bhe occaseional solitary
palm trees*

3.5. Presont landjise

The floodplaxn is generally used for exteneivs grazing, gubsistenoe
farming is mainly pr&otiead on the Isvee soils due to their letter drainage,
lighter textures and. henoa .liet-ter worka'bility. Parts of .bhe baokswsanps
are used. for rics growing. The main oxixwsl crops inoludQ rice, sugarcano,

f groan grams, t»sems, cassava, swaet potatoes and pumpkins. The "biannual/^

malzQ

perennial crops inolud.e taananas, pawpaw ^i.d. mangoes 0

A.
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5.6 Hx4,^loCT,Aft4..'B'a"fce¥-yssour-ce.s;

I

1

«'ater for the irrigation scheme will be pumped from the -lana River which

is -'che only perennial s-fcream in the area The dry season flow are rate.

average Is QOy^/seo, with Q, flow of 30m5/sec* once in 10 years. The bisnnual
flooding of -the Tana, c&used iaair>ly by upcountry rains, occur usually in

f

April-June and Novem'ber-DeGember respectively. The floods, usually disrupt
i

comtamiications and transport by either washing away bridges and sec'fcions of

the roads, or by malsing the roads muddy, slippery and impassable; while they

may also destroy field, crops .

The quality of the Tana riwr ifafer is good for irrigation. The river

water's average electrical oonductivity (ii.c) is 5215 microtomhos/cm, which
corresponds to a salt content of l50ppm. Average Sodiu.m Adsorption and

^
*

Koron content is O.OTppm (Acres/Ilaco, 196?)«

The ground water Isvel fluctuates wi'th seasons - i-b occurs below 120cm

in the wet season. Qleying was observed to occur very oomonly from a depth

of lOOcffl, downwards.,

4. ST3'R%;iYJ..;SKLODS
* ^

A topographic fflap of scale '1;2,500 was produced by ;;iapimaji (Surveyors)
Ltd., under contract by the Srsall Scale Irrigation Vnit (SSIH) of the

i-.lnistry of Agriculture This laap sh*ws the location of the small concrete.

beacons made by the toposurveyors in a 100m grid and. wa^ therefore used as a

basemap All observations and provisional soil boundaries were pl»ttsd »a it.4

She fieldwork was done in two phases. The first phase consisted of1

102 augerhole observations, made in a jrld systeia of 100 following the

concretQ beacons. The depth of observation was 2rs, and tte soils were^

described for colour^ depth, laot-tling, tes-ture, consistence, etc. They

were also analysed for pH &nd salini-fcy using portable Qlecfcrical equipment *

All data were recorded on -the standard KSS forms for routine augorhole
t

observations.

»

After completion of the augerhole obser'vatioas, proiri-sional soil

mapping .units were delineated, based. mainly on soils texi'ure, drainage,

pH and. salinity,

.../5
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Survey me-fchods oon-fc'd .

During tho seoond. pfaase of "fchg fieldwork, four representative1

sites were seleo'ted in which profile pits wars made. Ths profile pits -were
dug to a depth of a'bout 150om, and dosoribsd in da tail, according to the1

KSS standards, wMoh are 'b&sed on the FAO Guidelines for Soil profila
D&soripiion (1977 ). Ea-oh soil horizon was sampled for ohemioal and. pl^ioal
analyses in the Ifa.tional Agricultural L&bora'tories.

After the receipt of -the lalxiratory data, the soil "boundaries based
on field data were reactjusted where neoessaiy .

.

5. sons
WxK.

5.1. .Sys.'teBia't.i.os. and. nom.enclaturQ

As shown in the legend of the soil map, the survey area has first

"been subdivided, into physiographio uni'fes^ Within each physiographic uai'fc
various soil mapping units have "been distin/yAished, taking irrto aoooun-fc

soil ohara&teristios such as drainage Gond.i'tions, colour, torture, saUnity/
sodioi-by, ate.

3aoh mapping unil; of the soil map is identified ly a mapping Bymbol,
for 'diioh & ood.Q system is used. The symbols appearing in -the code sys-fcem
ayQ explained 'below '\

A - floodplain

Al - river. Isvoes

A~b - river "basins ("baokswamps)
Sa. - saline/sodio

The numericals 1, 2, etc, oonnote different unite. Irithin the
pliysiographic subdj. visions *

5.2. Gen9,ra:L prop.erAie.s of -'fc.he soils

TIiere are two major oategorios of soils in, the areas

river levoe soils, which are modera-feoly well drained, stratified and.^t*

of varying texture and consis'tence?

river basin (bac3cswamp) soils, which are poorly drained and. mainly
have a clay texture.

The rrror leyeo soils are mainly foiyid. on. .the levees of ibs present

day river course and a former ri-ver course. They are generally well drained
to imperfectly drained, extramely deep, yellowish red (5YR 4/6) to dark gT$y
(10XR 4/1) str'a-bified soils varying from loose sand to firm olay.

,6.
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5.2. cent'd

They comprise the mapping units A11, A12, A13, A15sa an.d-.AUsa, .fche last .two
being sodic from lOOcm and 50om depths respectively (see chapter 5.5.1.}.

The river basin soils are mainly found on the lower lying baokswamps,

further away from the river banks. These are imperfectly drained to very

poorly drained, extremely deep, dark brown (7.5YR 3/2) to very darlc gyey
OOTR 3/1)» clay soils. Gleying »ccurs quite commonly from a depth of about
90 om. These soils are found in napping units A1?1 and Ab2 (see chapter
5.3.2;).

5.5* (iflRp.-Mp-M,.m nt, ,t]a.Q..jaft,U, ,,mppinff,..wi.?.,t.s

5*5.1. .iiiapT>ing levee ^S.ilS

*

ts.yvinf unit Alt./

JSx'fcent 4.5 ha*
d

i'-'ieso/mioro relief some gilgai..* <
0-

".'

yiope 0-^<*
.

Yegete-fcion tall grassB
^ fl

^

Land use grazing an^l cultivation of paddy rice, green*
»

grams, >aa.ize, "lawpaw and bananas,
Soils well drained to moderately well drained,.

fr

extremely deep (deeper than 200cia), yellowish red
(5?R 4/6) as to red (2.5TS 4/6), friable, sandy

1

loam to sandy clay, with 40c»a -fcopsoil of dark

l?rown (7.5% 5/2), firm clay. The structure
varies from vsassive in the topsoil.

S&linity/sodicity non saline bu.t in places strongly sodic in the.
».

sul>soil«

ChOi.dcal aspscts *
?

.fc»ps»il pH-HgO sx is near neutral (7.2), p3-l\Cl KB is.
<

5.6; C^Q and base saturation are highy 45 -ae/IOOg

and 7%1(/ rospeotively.

*t*
» **< *»v<<** *^^^ a- ^^f v **' ^*^t v^*-^* ^"* ^AV*- '9 .^4 *^ i»* v^ fWf» ff *K ^ ^ .^

K unless otherwise s-tated. "the colour givea is in the moigt state and is

according to the Hunsell Colour charts «

ssat pH-HgO and pH-KGl are measured in 1 i2-^ soils water suspensions.

.. .,7.



- 7 ~

capping' unit All oon-b'd
^

subsoil pH-H^O increases with depth from 7.1 .fco 8,0ft
ft

(neutral to strongly sodic), pH-SGl also increases
with depth from 5.8 to 7.6; CaiQ decreases with
depth from high to low (50-11.0 me/IOOg) bu-fc base
saturation is high, increasing with depth from

89-10(y'.

f

Fertility aspects soils are slightly acid (pE 6.5) and are low in»
6

(I'.fehlich analysis) organic matter content (^G 0*74), but other
available nutoiunte-phosphorous (P 65ppm), potassium
(K 0*57me/100g),calciumCGa 12.0 aae/IOOg) and
magnessium (i?lg 9.0 me/100g) are sufficien-fc.

Differentiating -these soils differ from the other levee soilsfl

criteria by their better drainage and their reddish colour.

Limitation for tops»il of firm clay (poor workability).<*
<*

furrow irrigation

Limitation for .well drained to moderately well drained, friable,tt
.9

basin irrigation sandy loam -to sandy clay (high permea'bility)*

Suitability for highly suitable for furrow irrigation and moderatelyft
.t.

irrigation (after suitable for basin irrigation (paddy rice).
.

land iraprovemen-fcs)

For the description of a representative profile see appendix 1

profile no. 179-89*

m-ppin^ unit A12.

xtent 25 ha'~t
*^

meso/mcro relief cowfotoes
<'

Slope 0-2?:

%geta-t;ion tall grass

Land use grazing

Soils moderately well drained, extremely deep (deeper -thp.n
200cm) dark brown (7.5YR ?/2) to very dark gyeyish
brown (10YR 5/2), s-fcra-fcified, friable, sandy loam to
sil-by clay, with dark brown (10% 5/5) firm clay in the
deeper subsoil (150cm depth).

.../8
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Mapping unit JS12 ooni;*<i,
Soils 8 The s1;ru,o't;ure varies from sttrong, mediwn, angular

t

Uocky in the "fcopsoil to weak, fine, subaagular Uodsy
in, tho subsoil.t

Saliaity/aodici'fcy s non saline a&d. non sodi-c -bfcSwtghou'fe.
Chemical aspoots

.bopsoil s pH-H^O is slightly alkaline (7.5), pH-KOl is 5.9?'

<»

GSC and. 'base saturation are high, 49ma/100g and. 82^'

rospsotively.

subsoil s pH-HgO increases wi-fch depth from 7,4 "to 8.2 (near
neutral .to moderatsly allcaline), pH-KCl also inoreases

wi-fch depth from 6*0 io 6.4; CEC is hi^t aad. iaoreaseG»

.rfith clQp'th from 21.0 to 35<0; Tsass sa.turs'fcim is very

high and increases wi-feb Aepth from ^6^ to 100^>

Fertility aspects ; tlie soils are nea-r neutral (pH 6<6) and they ar& low
(Mbhlioh analysis) ia organic matter con-tea-b(^ 0«53). Other major

mtrients - phoaphorous ( J> 65pi»n), po-tassim (K 0.5mo/
'IQOg'), oaloiyro (0& 11.9m9/100g) and. magaesium

I

(Mg 8.0me/100g) are suffioien-t;.

Difforen-fciating s tliese soils differ froia .<;hose of mapping unii; All

criteria Tsy -their darfe "bro-wa to dark grsyish brown oolourf their-
i Arstinage and -fcheir firm day -texfri-ire in tha deoper su'bsoil.

Limi-bs-tion for $ acd.era'tsly 1'rell drained, wi'feh firm olay in
]

furrow irrigation the dseper subeoil (l50cra).

Limi-fca'&ion for t s-fcra-liified, loose io friaMe, sandy loam to

basin irrigation sandy clay soils (high pennea'bility)»

Sui-taUlity for s highly sui'talale f')'r f'urroiif irriga.-bion and
irriga1;ion(a>f"fcer niodez'a-bely sw.taVlQ for 'basin irrigation (paddy rice).
land. improvement)

Ma.pping unilLjyi3.

Eteten't 12 ha

Msso/aicro relief nil»A
&

Slope ? 0^2^,
Vegetation grassland

_*

Land use gyazing-»
» *

,9.
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Mapping unil; ^3 oont'd,

Soils : moderately well drained to imperfectly drained,

extr'eaely deep (deeix'T tban 200om), dark Tarown,
(103R 3/3) -to dark grey (10TO 4/1), s-tralifieii,
Kd.aUe.t sandy loom to sandy clay; with 200cm -bopsoil
of dark "brown (lOfffi 3/3), ftriaU.e -fco firm, silty clay

,L

io day.

Salini-ty/sodicity s non ealine and non sodic throughou-fe.^
I
I,
t

Ghemioal aspects t as for Al2

Fertility aspeots t as for 412

BifferentJLa-ting ? these seals differ from those of the previous uni-b (A12)
oriteria "by -tiheir drainage and topsoil texture.

Limitation for » no apparent limitation

farrow irrigation

Limitation for .» modeyatgly well drained, to imperfectly dj'ai.ned.,*

I

fcasin irrigation friaUe,, aanSy loassi to sandy clay soils (high
peraea'bility).

f

gui-fcabili-ty for i highly siii-trable for PIUTOW irrigation and

irriga1;ion(a,ft9r mo&era.tely suitaUe for "basin irriga-fcion (paddy,I

land improvements rioe).

a

Mapjoing ZUZI-JL A13sa
^

Ex-feea-fc t6ha

moso/micro relief t old. river levoes and lagoonal sand ridgest

»

Slope S K̂

Vegetation grssslaud..
1 0

.

Land uso t grazia.g *

Soils t these soils are lifee those of mapping unit A13,

except for their salinity aad Bodicity* The
struoiure varies from single gra.i.n (ii, sand,
layers) and massive to weak, ffiediwn, su'bangular
Uociky.

Salini-ty/sodioi-Sy s sli^rbly salias and modera.tely to strongly sodio from
a'bout ICOom depth.

*.»*»* »/ ^ ^»

<
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Mapping imit JSl3sa oou-fc'cl.

Chemical aspects

.topBoil s pH-EgO is modera-bely acid. (5.7) anc pH-KGl is 4.7
CSG and Tsase eatwaiion are high - 31.0 me/100g aucL 6<y/a
respectively. ^

.t

subsoil s pH-H^O iacrea^es -with depth from sligh-fcly alfcaline to
s'troagly alkaliae or sodic (7*7-9.8), pH-KCl also

inoreases with dap'fch from 6.0 -to 8.6? CEC is moderate,
.varying with dgpth from 14 'to , Twt "base saturation, is

very highy increasing with depth from 81^S to 100^.
/

Fertility aspects s the soils are modoraAely scicL (pH 5.3) and are rioh in
o:?gaaxo matter (^C 1.77). rEtis other major mtrien-fcs -
phosphorous (P 32ppm), potassium (K 0.6me/100g),
calcizun (Ca 7,Ctoe/100g) and magnesi-um (Mg 5.0rae/100g)
are moderately avallaUe.

Difforerrtia.'fcin.g » these soils differ from those of the previous ones
criteria (mapping unit Al3) T?y their salinity and sodioity.

Limitation for t slightly saline and. laodera'fcely to etx>ongly sodio
furrow irrigation. from alout 100om depth.

Limite/fcion for "basimais for At3, and. in addition sliglitly saline and
irrigation rsoderaiely to s-trongly sodio fyom aTaout lOOom depth.

Sui-fcability for s moderately suitaUe for furrow irriga'tion and
irriga,'t;ion(af1;er marginally suitable for 'basin irrigation (paddy rice).
land improvemsnt)

jl

»
j

Ma,ppmg uait A Msa

Ebctent A 6 ha»

Meso/naioro relief t old river levees and lagoonal sand, ridges^

f

Slope t 1-2^
Vegetation t gcassland.

Lancluase s grazing

Soils i ffioderately well drained to imperfectly drained.,
extremely deep (deeper than 200cm)» red. (2.5YR 4/6)
to dark Twown. (7*5 ?R 4/4)» sandy loam to sandy olay? withI

abov.^ 30cm topsoil of (lark brown (7.5'XR 3/2), firm clay.

a 0 ». * »/^ ^ ^ *
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Mapping unit AUsa oont'd.

Salini-ty/sodicity t etro.ngly so<iio from 50om aa.d slightly saline
from 100cm cLepth,

GIxeiaical aspects t os fwr AX3sa

Fertility aspects s as for At3sa

Mfferentia-ting ; these soils diffsr from the previous ones

criteria (raappiag uni-fc A13sa) ly ihQir oolour, firm olay
t tops oil texture and. sodioity from 50om depth.

I

Limitation for : strongly sodio from 50cm and slightly saline
furwtir irrigation from 100cu depth.-

.I

Lirait&tion foy » as for furrow i.rriga/tiont in addition .fco

Tsasin irrigation etratified, friable sandy loam to saudy clay soils.

Suiiabiliiy for t madei^tely suitaUe for fiurox^ irriga-fcioa and
jlrrigation( after marginally sui-fcablo for T^asin irrigation (paddy rios).
land. improvement)

5.3 . 2« River l^sin s.oile

MaEpiag. unit _Ab.1
.-t

Extent t 2?ha^

Moso/mipro rolief t nil,

Slope 0-2^
Vegetation $ ia-U, gpassland with few acacia trees

\

1

Land WSQ t graziag &aiA irriga.ted. pad<3y rice*
Ir* 1

ft

Soils t imporfeotly drained, io yooply AraAned., extremely deep
(deeper -fchau 200cm) dark "browi (7.5TR 3/2), firm olay»
mth darlc grey (10XR 4/1), moUled, firm, sandy clay
from 100cm depth. The struc-tur® is wealc to moderate,
fine -So medium, subangular Mocky.

Salini-ty/sodi city » noa saliae and a.on sodic tbroughout.

Chemical aspects
..

topsoil t pH-BgO is near neutral (6.9), pH-KOl is 5.6; Twtk
»

CEC arid liase saturation are high, viz, 38.5rae/100g and
J

70^ r©sp8e-fcively»f

^

*.«»«/12»

J ^ - . .

I »
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River T?asin soils oon^*d..

subsoil pH-H^O .fearies wiih dep-bh from sligifa-bly alkalina (7.9)
io mod-sra-feely EiJ.kaline (8.4), pH-KCl also .varies with dep-fch
from 6.3 "bo 6,8^ GEC is hi^i Twt deoreases with dep-fch
from 58.0 ma/IOOg to 31.0 me/100g and. .bgse saturation is
very Mgh, varying from 51 -So 98^.

Fer-fcili-by aspects t the soils are sli^rtly acid, and. are low in organic

m&-<;'ber contan-b (?Sc 0.74). 1'he major nutrients phosphoraus
t

(P 48ppm), potassium (K 0.5ae/1 OOg), oalcii.ua (Os, 11.0
rae/100g) and. msgtiesium (Mg 7.4 ms/IOOg) aa?e suffioiently
available.

LimitatioK for ft
0 imperfectly drained to poorly drained; firm clay

fursw-r irrigation (poor worka'bility, low perraea'bili'ty).

Limitation for s no apparent limitatiou

basin irrigation

Suitability for g modera-bely suitalsls for furrow iiyigation "bu-i;
irri ga.tion(after highly suitaTAe for "basin irrigation.
land. improvemen-fcs)

Ma,EE)iag unit A'b2

Bx-fcsnt $ 3.5 2'ia»

Meso/micro relief ? slig;b.t dsprsssion.
;SlopQ . 0-1^.^ » /

Vege-tation .
» swamp grass (Echnocloas spp.)<

Soils ^ ; poorly drained, to very poorly drained, extremely
deep (deeper than 200om), dark 'brom (10IYR 3/3)
to very darkly (10% 3/1), firm ol..y,

Salini-ty/sodioi-by t non salino and. non sodio .tla'ou^iou-fc,
Oheaical aspects t as for AtS

Ferliiliiy aspeo'ts a as for A'fc:1

Limitation for s poorly drained to -very poorly drained, firm day,
t

furrow irr'igatiou BvfiQ.srpy eaid wa-berlog'ged (poor woifeability),.
Limi-fca'fcion for a. no apparent limitation0

'basin irrigation

SuitaMli-fcy for t moderately suitable for furrow irrigation and highly
irri®ation( after sui-fcalle for Tsasin irrigation (paddy rice).
laud. iraprovoment)»

IF
t

* * < . *.*/ ^3 .

/
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5.4 Soil fer-fc.m-^sl^sg,b, 0

Kie appraisal of the soil fsrtility ui -blie survey area is "based.
.fctae ohenu.oal analysis of non-coiaposite -bopsoil saraples -taken fromon

representative profile pits in each of -bho major soil mapping units <

However, t!us appraisal should, be regarded as a very general ono due -to
/

.

.the Ximi-fced. number of samples analysed<

<f

The analytical data on -the a.vailaMe nu-fcrieats are pre seated, in
.talile 2.

Table 2{ AvailaUQ I'ftitrien-b.s (Mehlich analysis)
s

? '- N* -*

f *

A12 A13sa AM
Field. Xtesigaa-tioa A-!1

-»

Profile Ifo 179/89 179/90 179/92 179/91/

.
N»

Lab. Ho. 1152(5 11619 11631 11638
. .* *

»u ft4<»»»U<*l*A»

0-17 0-10 0-15Depth in <xa.r 0...30
f uw<t

t

6.6 6.3
pH 6.3 5.3.-«-'^h^-

0.66 0.48Na me/100g 0.84 1.58
<

K 0.57 0.50 0.60 0.52(t

10.8
Ca 11.9 11.2 7.0tt

Mg 9.1 8.0 5.0 7.4tt

I<£i 0.98 0.93 0.45 0.91n

P ppCT 65.0 .65.0 32.0 48.0

0.740 % OJ4 0.53 1.77

0.4Hp m.6% *t^f

N«
ufwdAi^ h..u.«4

soils are noderately acid. to sligh-tly acid. (pH 5.3-6.6) and theThe

availaUli-ty of the major nutrients (P, K^ Ca a.id Mg) is sufficient »

HcwoTOr, fhey are low in organic msAtsr (C^), exoept for mapping wiit
A13sa which has a modera^Q level of organic ma/fc-ter (^C s= 1.77) »

rhe Cation Capacity (C.E.G) values -which may also lieu

used. as a measure of the potonliiaL produotivi'ty in -terms of tho capaoi-by
of -<;h9 soil to retain and. supply plant nutrion-fcs, are (luite high for those
soils (sea Appendix 1 - Soil Analytical data),

For op-fcimum produo-fcion of crops how3-ver, nitrogeaous fertilizers
(viz. Amnoniua Ni+rate, Caloium feimonii.ua ITitrate, Urea, s-fco.) and Psmn Yard.
EEaaure (TXK) should. The applied. .

,,.. ..,14'

>
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6. Mm SUITABILITY F02 SURPACJ3 IRRISATION
r

Surface irrigation refers specifically to basin and furrow irriga-
tion. methods* Basins are flat areas surrounded, by low ridges or dykea.

They are flooded with water and are suita'ble for rice growing, as rice

requires a substan-fcial afflount of standing water during its growth period*
1

Plat areas with heavy clay stils which will not "take" wf-ter readily are
usually recommended Fuircw irrigation is commonly used for raw crops such»

as aaize, -regeteblss, bananas, tree crops, etc. Irrigation water is torcught
in a furrow or ditch and run in smaller furrows between the crops.

.Fwo lands of in'berpretative land class ificatioa for irrigation
have been used;

\ .-

Cuprent ..laad^su^tabilj.ty; an appraisal of -the suitability of landf ;)u./

for,a- specific use (surface irrigation in this case) xri'fchou.t
significant land im.provemeat measii.res which would altsr .the present
Umite-bions and qu&li-fcies of the land »

b) Po'fceni;,ia,l^la,nd...si.u.i,ab.ilit,Y^ an appraisal of the poteatiali-tiss of

the land units, iada-ca-ting the level a^d -type of land improvenen-t required

on the one hand, and -the suitabili-ky for irrigation after land tmproyemen-ts
on -the other hand.

/

Four classes of land suitability are used, and their basic

definitions are given 'below;
1

Class .I? these are lands that are highly suitable for irriga-ted farmxngy
*-ff

being cap&'ble of producia.g sustained and rela-fcively high yiieliis of
h

clidatically adapted crops at reasonable cost. I'he-se lands poten-
y ^r ft

ti.ally ha-re a relatively hi^h paymen-t capacity. \

Q18&&^1.°° Is-ads that have a moderate suitability for irrigfLtion, These are
*.

usually either adaptable -to fi. narrcwer range of craps, more

expensive to develop for irri.^-fci»n or less productive' -t^-ian class 1.

Potentially these lands have in-fcero.edia-fce nsy^en-b capacity.

Class .III;.. .lands that ks.-ye a ffiargrQal suitability for irrigatioa. The;.'- are^

^

less suitable -fchan class 2 lands and usually have either a
f

serious single deficiency or & combinatian. of several modera.'fee^
-f. d*'lrf,

deficienciss in soil, topography or drainage properties.

.../15.
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6 coat*d.

Class I?.? lands wliic.h are oonsicLorsd. y.asuita'blo for irrig&tion due io very
^

severe defioienoies anid limita'fcions. Thair reclama-fcion may notI

las -fcechnically or ooon.omioally fea^i"ble» ctspending on the -typsi
t

and level of thQ Umi-batioas.

The different categories of licaitaiions aret

Soil limi-tatxons (symbol !'St*)-8 Tsased on the terfcure of tho topsoil,
.itXfiltra-tiion ria-tG, soil dQpih, clay pans or hardpans, topaoil stoni-

t.

ness and subsoil permea'bility *

Salinity snS. sodioity limitations (symbol "A")-? lased on -the -fcotal
salt oon-fcant and the sodium percentage ooourring in -the profile 0

Drainage limi-batians (symbol t(W")"s Tsased, on thQ dsgroe, depth and
^

colour of motiUng? groundwatsr depth and temporary watorlogg-ing <
^

Table 3 gives the limi-&a,-tions of .t.he various mapping luiite for 'basin ancl
furrow irrigation .

'The current land suita'bility, -tihe main limitations and. -fchQ oxtent
t /

of each soil mi-fc a.re given in -baUe 4. 121hs additional capital loUors
to the Roman figures deno1;e the factor (s) imposing the limitations* The
Irey to the la.(i<l improwsraent requiroiaenis and the d.efinitions of the land.
improvement levels are also shown in table 4 and in appendix 2.

The potential sui-bability classification is arrivod. at "by
oonsicLsring the cmulsU^jffeot of several persis-fcing land limitations

produotiw
which mill s,ttQOt its . capacity. Tho potential suitability classifios-
iion for 'basin i.rrigation of paddy rice is given in tablQ 5.

/l6.

<
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^able _3s_ ?iaj or limi-ta'tionB of .the so.i.l. mapping juufs

(

Mapping unit^

,'

Limitations
N

Furrow irrigation Basin irrigation

JSU tops oil of firm clay Cpnor well drained to raodsra+oly well
worlca'bili-ty) drained, friaUo, sandy loain to

sandy clay (high pormoaMlity)
;l^afa.'.iLfr*w

A12 moderately well drained, s'tra/fcified, loose to frio/bls,
soils with firm clay in sandy loan to saudy clay soils
the daepsr subsoil (high permea'bility)

k.

( 150cm d.9pth);

A3 no apparant limita'tioa mocLorately well. drainsd -fco

impsrfsctly drained, friaUs,
I

sandy loam to sandy clay soils

(high perasabili-ty)

A£sa slightly saline and os for Ai3» and in addi-tion

moderately to strongly slightly saline and moderatoly
^

sodic from 100cm depth to stro'agly sodic from a'bout
100ca depth

AI4sa strongly sodlo from 50cm as for furrow irrigation, in
and. slightly saline from addition to Btratified., friaUa,
100oa depth sandy loara "to sandy olay soils

(bigh permeaMlity)

AM imperfectly drained to no apparent limitation

poorly drained, firm olay
(poor yor'kabili'fcy and low
^srm&abiU'fcy}

Ab2 poorly drained, to very no appareirt limitation

poorly drained., firm clay,
swainpy and "nraterlogged

(poor worlkatolity)
N

,17.



:'-"i;-'t-^.,,,,,, <?.%£^.A»- .Land .surta^.V-2^ classifioatipn and .lajid, im^royemertt requireraen'ta'.*l>

/

'for furrow irrigation//'

(row crops)

^

Soil Current Land Potential .Tibrtotrfc

Mapping SuiiaMUty Improvement Suitability (in ha)
Unit (Surface roquirsmsate (Surface

Irrigation) Irrigation)

All Wl d I 4.5

A12 m d I 25.0

A3 IIW d. I 12,0
*
*

A13s& tt^A D1 HA 16.0

Al4sa. IWA IL m 6.0I

Abl TOS D us 27.0

A"b2 rws D us 3.5

f
t

Key to liand Asffi3?oj^s?Tlen^..^tc{yArQ!3jca^s
mun^rA*

<

rate artifiG.x.a'L drainage uut.ial salt. .leaolung
tMtftWiuafj

aad- soil alondmQntsI

low (d) (1)
moderate d I

high D L

very high D L
*Ttt

,18.
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Table 5s Potential -'La.o&^sw.Aa.bility class if ica-bion. 'tw<basin~iKPigal!ioa
of paddy rice»

Mapping Unit Poten-fcial land sui-kaUli-fcy ExtQirt (in ha,)
awAH

^

^

A n s 4.51
JU. II 3 25.02
Al II 8 12.0

1

3

^ Ill SA 16.0sa

<

Al^sa Ill SA 6.0
1

A\ I 27.0
Ab I 3<52

7. CON'CLUSIOMS AND RECOMMBNDATIOr1

The soils of OAa Irriga-fcion Scheme were investigated in ctetail,
covering a -total of 94.0 ha comprising -the existing schome and. the
proposed oxtaneion.

Mapping units AI^., Alg and Al^ ara oonsidored. as highly suitalile fox'
surface irrigation, after land developmen'fc, while the o-fcher uai.'ts

(Al^sa, AI^SS,,, Ab1 and. Abg) are considered as moderately sui'fca'ble for
furrow irrigaiion after land. development duo -fco various limita-fcions

(see TaUe 3).

Virtually all the river Tsasin (backsKamp) soils, comprising of
mapping units &'b1 and. A'b2, are considered to be highly suitable for
Tsasin irrigation of paddy rico after land develoraen-fc. These soils,
which mainly fall. within the river levoes are oonsidered -fco lie

moderatsly isui-fcabl.e to ffiargiaally sui'bablQ for 'basin irrigation of
paddy rice after land developmsnt (see Table 5).

Most of tha old sohesiQ has "boon d.ovolopod for basin irrigation. It is
however p3?oposed -fcha-b a'bou-fc one half of the total area should, "be

developed for furrow irrigation of row crops. This area should 130

located, in the levas soils of mapping units All, A12, A13, JS13sa and.
AUsa. The o-bher h&lf of the area should "be developed for basin
irrigation of paddy rice. This would Tse located in the river 'basin
soils of mapping units Ab1 ejid A"b2.

.>.»».»/^9 *>
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Proper drainage improvement measures should. "be given a high
priori'ty in .fch.e d.Qvelopmeni; and long term planning of the schemQ.

Mapping unit AS3sa is moderately io strongly sodio and slightly
ealine from aboirt 100cm while mapping unit JSUsa is strongly
sodio from 50ora and. slightly saline from 100om. Irrigation and.
drainage should therefore "be given spscial attention in -these -two

units. .Application of gypsum would. Iiave a positive 6ffeo'b by
keeping tho ^SP .ml.ues d.oi'm. Euid also impcoving the soil s'fcruc'ture.

For rice oul'fciva.tlon, it is reoommonded io gro\s only ons crop in a»><»

year to allow for proper drainage of the soils for a certain period
of the yoar.

Blooding Ty -fche Taaa river presents a major hazard, which, if
.uncontrolled, will Aisrup-b or des'fcroy crop g3?owiag in -the fields.
Plooil protso'bion dykQs should therefore be oons1iruo1;ed. all around.

the irrigated areas. The dykes should, "be strong and high enough
to stop the highest possible floods,

,20.
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SOIL ANALmCM, DATA
»*-<1^̂

KSS, Profile No. 179 89f-

Mapping Unit All

La.b No.,79 11626 11627 11628 11629 11630
. 1 »11*1 »ttoKI

Depili in cm 0-30 30-56 56-70 70-90 90-11 Ofr
-Ti .t-tifUN MUS

Satid. % 22 12 24 72 70
Sil-fc^ 26 22 12 612

Glay% 52 66 64 16 24
Tsxture class c c c SL SQL

pH~H20 1j2i- suspension 7.2 7.1 7.1 9.0 8.8

pH-KCl 1?2i. 5.6 5.8 6.0 6.8 7.6»

SG(mmhos/cm) 1:2^- susp. 0.12 0.85 0.90 0.25 0,70
c % 0.74 0.50 0.55 0.09 0.09
C30(me/100g) 43 50 49 5.8 10.9

EXGHAHUE!ABLB CATIONSg

Ga (me/IOOg) 20 26 2.824 4.2
Mg 12 14.8 14.3 3.04 3*76

»»
h

K St 1.03 0.36 0.39 0.15 0.19'

Na M 0.95 3-55 6.85 3.55 7.05
Sum 33.98 44.71 45.54 9 o 54 15.20
Base saturation 79 89 93 100 100

B.S.P. 2 7 14 61 67

,22.
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 ?EMD3X Is 3®rAI].^M^£^^^^LH^KBSBHTATIVE.SOIJE4 PRC ES
]

MD .ffi&L^DrGAIi, DATA*.

Ma^sjing Uni.t AI] Profi.lo JTq,, 175^83
hn

Geology recent allu.via.l cLeposits0-
e-

Physicgraphy s river levee (of the Taaa floodplain)
Relief, macro level<i

0

i

, meso/micro(I A none*

VQgetation/land WQ s tail grass (star grass spp.)^ paddy rioe, green
grams, maize and pawpaws are cultisa'fced.

Erosion nil.»
»

Surface stoniness g nil

Sock ou'S crops none 
A

Flooding freqaetti;

Slope gradxent s 0-2?S

BffeoMve soil depth t sxtremely deep (200onK-)
la-bemal drainage class s moderately wsll drained -to well dreslned.

0^-30on very dark grey (ym 3/1) olay? massive slsru.oture;
firm when; moist, sticky aad plaaiio .when wet;

fow, very fino 'i;o fine pores; gradual and visvy
transition to?

30-5^cm dark reddish Txro-wn (5YR 3/2) clay; weak, medium to
coarse, subangular Uocky structure^ firm when

raoistj stioky and plastic .whan wet? few, vsry fine
.to fine pores? gradual and wavy transition to?

56-70cm dark reddish grey (STO 4/2) olay^ weaky fine -to
medium siibangalar blooky struoiure; firm when
moist, sticky and. plastic when wet; few, very fine
to fine pores; abrupt and smooth transi'feion. "iso s

r

70-90 cm rsddish 'brown (5'iCR 5/4) sandy loam; weakt coarse,
angular Uooky struo'bure; very friaUe when moist,
slightly sticky and sligh-fcly plastic when wet fr

»

maay, fine and. ooarso pox>ss5 gradual and. smootli
I

transition to?

90L~110ora4- reddish 'browci (2.5YR 4/4) sandy clay loan? weak,
ooarse, angalar "blocky s'tmotnre; very friaUe when
moist, slightly stiolcy and. sligh'bly plas'fcio when
wet; many fine and. coarss pores,

<»»*«/ '-3 »
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KSS, Profile No. 179 - 90

Mapping Uai-fc A 12

N«»IU

Lab. No/79 11619 11620 11621 11622 11623 11624 11625
K

w

Depth in om 0-17 17-35 35-43 43-62 $2-73 73-97 97-110i-
<.< m*r<i

28 20Sand. % 22 34 28 42 20

Silt % 26 32 22 34 36 44 36

28Clay % 52 34 50 24 44 44

cTexture class G CL c L G CL

8.0pH-H20 18 2^- suspension 7.5 7.4 6.9 7.9 7.9 8.2

6.4pH-KGl 1t2^ 5.9 6.2 6.0 6.3 6.2 6.3t»

o.o6 Q.08EG(miahos/cm)ls2i susp. 0'. 19 0.10 0.10 0.09 0.14

0.84G % 0.53 0.59 0.29 0.12 0.29 0.09

20.8 34.6CEG (me/100g) 49 20.8 45.5 18.4 34

Ca 24.0 11.9 20.0 10.8 20.8 16.0 18.0
»M

10.4Mg 13.6 6.56 12.4 5.48 10»0 7.24f

K n 0.98 0.42 1.13 0.17 C. 28 0.17 0.22

Kfe. 1.33 0.51 1.05 0.55 1.13 1.05 1,51II

Sum 39.91 19.39 34. 1?<0 32.21 24.46 30.13

Base sa'turation 82 93 76 92 95 100 87

BdSi^Ia 3 3 2 3 3 5 4

,24.
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^s.^ins, unit, A3tg Profile No.__1,75l.-90

geology ! recent alluvial deposits

Physiography s river lovee (of Tana floodplain)
Relief, macro s level

, raeso/raiorotl s oo'wfotoes

Vegetation/land. use ? bushed, grassland (tall riverine grasses);
mairdy grazing Twfc patches of bananas are

oultiwa.ied..

Erosion § ail

SurfaoQ stoniaess *
4 nil

Sock oat crops nonec>
a

t

Flooding frequent9
9

Slope gradient 0,2%
Effective soil dep-th s very deep (over 120cia)
Internal drainage class t mode rately well drained.

0-17 cm dark 'brom (?»5'Sr& 3/2) clay? s-brong, med.i-um,
Uooky s'fcruc'fcure? firm T/irhen moist^ sticlqy
and plas'tio when wet; few, very fine and fine
pores? a'brupt and sraoo'fcli -tra.nsition. -bos

17-35 cm dark 'bvowfi (10TO 3/3) clay losm; weak, fine to
medium;, su.'bangular Uooby stru.c-ture 5 firm when

moist, sticky and plastic when we-fc; common,
'fine and rasdiwn pore 35 olear and smooth
traasition -bos

35-43 cm dark 'broim (7.5?R 3/2) clay; wsa.k, fine,
subangular Tdocky s'truct'ure; firm when mois-fc,
stiolty and plas'ftic when. we-fc; oommon, fine
and medj/um pores; clear and smooth transition to;

43-^2 cm very dark greyish 'bw-m. (1OTR 3/2) loam .

.;

weak, fine, subangular "blocky s'fcru.o't'u.fe .

t

frialle when, moist, s'fcicky and. plets-fcio when
we-t; many fine and medium pores; albrupt and
smooth -transition to s

,25.
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very dark gi'.-yish brom (10IR 3/2) clay; weak,62-7 3 cm

fine, subangular "blocky s-truo-ture; firin when
moist, s-tioky and. plas-bio when we-b; many, fine
and med-iura pores; clear and smooth traasiUon
.to s

"73-97 cm dark Zrowti (10YR 3/3) elayloatn? weak,, fine, ..
subangular 'blocky s-bracture; friable whsn mois-fc,
sticky s^l-& plastic when wfc;. many, fine, medium
and coarse pores abrupt and. smooth transi-bion
to s

97-110 cm very dark greyisb "brovm (10TR 3/2) clay; weak,
fine, suban-gular Uooky stru.o.i;^u.e ? firm .vT'hen
moist, sticky and. plastic whsn we-fe, common fin©
aa<3. medium pores.

I

,26.
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KSSo Profile No. .179 92^^^

EEapping Unit A&3sa^

« 1 ri

La'b. No ,/79 11633 11639 11640 11641 11642 11 $43
(MB* H-tU.ftufr.tA

Dop-!;h in cm 0-10 10-./i<5 16-35 35-53 53-82 82-11 Oi-

,j*^fc^AAO

Sand % 54 94 65 60 5-3 56
Silt % 6 0 8 10 10 10

Olay % 40 6 26 30 y- 34

Texturs class sc s SOL SOL SCL SOL

pH-H20 Is 2^ susp. 5.7 6.6 7.7 8.3 9.2 9.8
pH-KGl 1s2g- 4.7 5.7 6.0 6.5 7.4 8.6n

SO (mahos/cm) 1; 2^-susp. 0.35 0.15 0.15 035 1.4 1.3

0 % 1.77 0.52 0,52 0.52 0,46 0.45

CBG (me/100g) 30.6 3.8 14.4 17.6 15<2 18,4

2JSCCBANG3MBLB OATIOHSs

Ga. (rao/IOOg) 10.4 1.6 6.4 6.0 7.6 13.6

Mg 4.88 0.64 2.8 2.96 2.56 3»35t»

E I» 0.93 0.06 0.39 0.42 0.44 1»48

ITa ;; 2.0-i r-.y 2,01 5.65 13.35 20.85
Sum 18.22 2.81 11.6 15.03 23.95 39 < 29
Base satura-fcioa 60 74 81 85 100 100

B.S.P. 7 13 14 32 88 100

,27.
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Napp.ing uni-b -Aljsaj Prof lie J?o..JJ^-^

Geology s recent alluvial (ieposi-fcs

Physiography i river levee (of the Tana floodplain)
Relief, raacro s level

, raeso/mioroII ft nil0
;

I

Vege'fca'bion/land VBQ" s grassland (star grasses and. swamp grass spp);
a

grazing 0

Erosion nil

Surface sioniness s nil

Rock out crops s none

Flooding- ; frequent

Slope gradient s 0-2^f

BffocUve soil depih s very deep (deeper than 120cm)

In-tsrnal drainage class s moderately well drained to imperfectly drained 0

0~10oci very dark grey (5IR 3/1) sandy clay? -weak, medium,
subangul^3' "blocky struc-bure? friaUe when moist,

sticky and plastic uhen wst; oomcion, fine and

medium pores; aTmipt and smooth "fcransi'fcion to s

10-16 cm light reddish brown (5'XR 6/4) mediun sand?
single grain s-tiru.oture^ loose when moist, non.
gtio&y and. non plastio when wet; many fine,

raedi'ura and. coarse pores 5 a'brupt and smoo-bli
.tro-nsition to s

16-35 an dark 'brown. (10YR 4/3)? many, coarse, dis-fcinct,
dark red mottles5 sandy clay loans? massive

s-fcruotuye? f-r.'ia'ble when moist, slightly s'ticlcy
and plastic when wet; many fine and inedium pores;

gradual and wavy transition, .bos

35-53 cai 'brovm (lO'XR 5/3)» many, coarse, dis'fcinct, dark rsd
aoUles; sandy clay loam^ weak, fine to medium,

subs.n.gular TAocky siruc'fcure; fria'ble when moist »

slightly sticky and plastic when wfc; common.

fine and medium pores? gradual and wavy
transition tos

,28.
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J"
».

^/ I r
< I *^ f^ /

t^ .^-.'.*-*.
»

53-82 cm "brown (7.5YR 5/4), many, coarse, distirtot, dark*

^

red raot-tles; sandy clay loara; weak, fine to Eiedium,
subangular Mooky struotur©? friable when

moisti sligh-fcly stiolqr and plastic when. wet?
coamon fine and medium pores 5 gradual and
wavy tran.sitioa. log

.

82-11 Oem yellcmish -Tarom (10IS 5/4), many coarse,
distinct, reddish yellow mottles; sandy day
loam? weak, fine to medium, subangular Uooky
struo-tws; friaUe when moist, slightly sticty
and plastic when wot; ooramon, x'ine and. medium\

pores.
f

<

^

<

/

,29.
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KSS. .- Profile CTo. 17$.~$»1
f

. w
*^»

Mapping luait Ab1

*4t

A*fta(>*"*!M i;k ItaiUian- 1<

Lab N0/79 11(531 11632 11633 11634 .) 1635 11636 11637

Depth in cm 0-15 15-36 3o-80 80-105 105-117 117-137 137-160

Sand % 28 20 10 10 26 4812I;

Silt % 28 18 14 18 6 8 10

.Clay % A4 62 76 72 82 66 42t

Texture class 0 G G c 0 G so

pH-H20 IsSi- susp. 6.7 7.9 8.0 7.5 6.8 6.8 8.4
pH-KCl 1s2^- susp. 5.6 6.3 6.5 6.3 5.6 5.7 6.8

BC!(i3imhos/cm) It 2-^- eiusp. 0.12 0.20 0.30 0,4 0.5 o.5i 0.36
G % 0.7 0.73 0.61 O.$1 0.58 0.52 0.32

CBC(me/100g) 38.5 yr.s 57.8 65.8 76,8 59.5 30.6

aCHAN'OEABLE GATIONSs
^

)-

Oa (mo/100g) 1-3.0 28.0 30.0 30.0 24.0 20.0 20.0

Ng 7.6 -12.4 14.0 15.2 13.2 11.2 7.44
M

r

K It 0.53 0.44 0.44 0.43 0.31 0.26 0.21

Na 11 0.69 1.05 1.41 1.79 1.95 2,11 2.21

Sum 26.82 41.89 45.85 47.42 39.46 33.57 29.86
Base saturation 70 73 80 72 51 57 98
E.SJP. 2 2 2 3 3 4 7

,30.

'.



- 30 Nrt»

I.Iagp^ng iiarfc^A'bl, Profile No. 1T9.-9J
*Mt»

s recmt aUuvial d.opoBi-bsGeology
s River Tana flood-plain (liacksiomps)Physiography
s levelRelief, macro

, meso/mioro/maM s nil

Vege-fca-fcion/land uso UishecL grassland (star grass and. swamp grass);
mainly grazing

Erosion s nil

Surfacs stoniness s nil

Rock oatcrops nil

Flooding s frequent

Slope gradient Q~2%

Effective soil doptfe. s very deep (deeper than 150om)
Internal drainags class s poorly drained ft

dark Irown (7.5'XB 3/2); many, medium to coarse,o-l5cin
prociinent, red. mo-btles; clay; strong, coarse,
subangizLar Uocky s-fcmoture? veiy fin-ii when moist,
stioky and plas-fcio when wet; few, very fine aad
fine pores; gradual and wavy -fcransi-fcion to a

y
t

15-36 cm dark reddish 'bro-wa (5'XR 3/3)? many, fine -bo mediiun,
fain t, reddish "broMn mot-fcles? .clay; wsak, fine,
su'fcangular 'blocky structure? firm when, moist I

sticky SS.QL plastic when wb', few, very fine and ..f.a..»®
pores; gradual and wa-vy transi-fcion, tos

3$-80 cm dark reddish grey (5TO 4/2); common, fine, faini,
.brownish red mo-b-fcles? olay? weak, fine, su'bangular
'blocky stru.c'ture; firm when mois-fc, slsicky and
plastio when wet; few, fine pores; gradual and
v?avy transition to s

80-105 cm dark brom (7.5 YR 3/2); oommon, medium to coarse,
dis'tino-b raolrtles? clay; mod-Qrate, fine to
mod.i.tun, subangular 'blooky structure; firm when
moist, s-bicky and plastic when we-fc; few, very fine
and fine poros, gradual and wavy transition -bos

,31.
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^

. .,.J.Q5^W-<^ dark reddish 'brown (5TO 3/3); medium and ooarse,
./^

distinct, dark red mottlos? clay? mod.eraie, fine/

^

to meditua, subangular lilooky s'fcruo1;ur©^ firm when
raois-fc, siioky and. plas'tic when wet; few, very fins
and. fine pores; clear and smooth .transition ios

117-137 CM very dark grey (5YR 3/1)? many medium and coarse,
prominent, dark red mo^tles; clay; weak, fine to
medium, sulssmgular "blocky structure; firm whon

moist, sticky and. plastic when wet; few, vaiy fine
and fine pores; clear and smooth transition "bos

137-160 an dark grey (5TO 4/1); common, fine and medium,
*

prominent, reddish yeUow mottles; sandy clay a

weak, fine to mediuia, subangalar T?looky stmc'fcurs;
friable when m.oist, stiolsy and plastj.c when we-fe .

s

common fine pores? oaloareous.

.
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