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A fundamental

compilation of
resources of the

CHAPTER 1

FUDUCTION

1.1 GENERAL

This cocument is one of a series produced during the course of the

FAO/UNDP/ETH/78/003 project, Assistance to Land Use Planning, in the

Land Use Planning and Regulatory Department (LUPRD) of the o

Agriculture (MOA), Ethiopia. One of the main objectives of the pPoject
has been the development of a master land use plan (MLUP) for

culture in the country, based on the FAO agroecological zones
odology for land suitability assessment (1978) developed for

ointinental Africa.

:.:17ement of the planning exercise has been the
,-sive land resources inventory of physical land

_ Without this co,21pliensive land resources
data base, land suitability evaluation and. development strategies
could not have been considered in terms &paphical realities.
A location map of Ethiopia is shown in Figura for reference.

METHODS AND RESULTS

The report s izes the methods emplyed and the results
obtained in generating a 1:1 000 000 scale G.e3morphology and Soils

map of Ethiopia prin-ily in support of the requirement for a land
resources data bas to above.

Geomorpholog::i and Soils data included in the map and legend and

in this report ved from a geomorphic interpretatior of 71
scenes of Lands. available survey, field traver:
topographic Ji4:s, lah use data and agroctic information.
Landscape units approximating small groups land systems

(Christian and Stewart, 1953), and individual land systems in some
cases, were identified in this way. Each lan6f;cape unit identified
contains a unique soil association.
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Chapter 5 makes up

occuring in Ethiopia,
datagleaned liom numerous

fiAd and 1-,tor: investio
r-- Use , t,

I -3

The
. ils map compiled in the manner described

is comprised of ei O 000 has an ext.::
matrix legend. Since 1 to stand as
the most complete, t ia esn Li logy and ,..

of Ethiopia at the tiw, completion, in..;;:i rrovidin
the neccessary thematic so goomorphology and soils for the MLUP
exercise, both are considerably etailed. In its present form the

L-::::.:Tents an update, fo t soction cc»i,:::-'ng Ethiopia, of the
only ,Dther comprcLAsive soil m of country, tss 1:5 000 000 scale
FAO/UNESCO SOLS of the World (1977).

To provide comprehensive understanding of the nature and
distribution o-7 identified and the methods
used to delin,eate I. f this report is structured

-!hlo. of

,y more df:,.tailed f the
for ' includes a general
Antry %th background on

--, and soils. of the
in Chapter

ste ..sing andes the inf
-Plation of the ei map. Chapt 4 prf.vi
of the geomorphoTh- of the various map

-f the geomorphic units
with a

.eh :tracterize the r iorphic

units, are included is this
in the second half of

image signatures of many

in the cf::.E.:truction of the legend,

of the report with details :c7 soils

by considerable field anc: -atory
cr.flc, re17,ted reports an from

the Assistance to

in such a way as t
different components c CLe.

summary of physical eisiment of
climate, geology,
methods uses.

3, Ath ps.sisular refei
in the

details cha'ccterizesi
units identified. 'ro
id,Intified and the 332

of the soil associatioh.,:
deineations as particular lands,
chapter: In addition, plates ar
Chapter 4 to illustrate the

natosofthe geomorphic cubdivisions
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GLIMATE

Ethiopia is disx. ctive in Africa with .d to climate for

its larQe of' and cool trfrAcs. ;-.,,.ever. great

variations in climat thiopiE., T are to a larOe extent
responsible for the coui-itry's widely varying 5j1s, and to a lesser

extent, Widely varying landforms-. From cha deserts of the Danakil

the mountains of southwestern Ethiopi, precipitation reaches

over 2 500 mm annually, climate is quite .,'a-ithfully reflected in qro's

patterns ' soil development.

2.1.1 Circulation and Precipitatior

PHYSICAL FNVIRONMENTS

9

A brief description of climate, geology, oemorphology, land
use and soils

The intent of including information on climate, geology and lad,
use in this chapter.. is to provide. a. physic 'ic setting for
the geomorphic and soil patterns that are bric cut here in
overview form. Thus the information on climate, lc 1 use ian..!

is in no sense complete, while the expositions on çj. ..omorphj.y 1,.nd

soils are very general but will be elaborated upon in subsequent
chapters.

AL the end of this ,, a list of pre
geomorphology and/Tr soils e:iphasis, or with
as a sigificant component, is given.

tudico /ith
0T7 CY° S011 S

The main infl'ences on circulation in Ethiopia are th

Tropical Convence Zone (1TCZ), the Northew7,t Trade Winf

Southwest Precipitation is in turn strongly influe:
the relative moment of these circulation system.s over the Ethiopiar

land mass. In January for , the southern position of the T-U



Rainfall amoUnts vary wldely thr
prinOipally determined by i) the
air currents and ii) the elev:t.
of mean annual rainfall Is giveL

The highest values
western highlands of
is 2 200 mm. In fact, a _ high'
m elevation receive between 1
much of the rematning highlanL,
1 000 and 1 800 mm, higher elev;_t'
lower elevations,

h brinri
the Et'...;

5out the
land mass.

-

2.nnual rainfall
Ver i

200 mm 1977). Fo:r

!:,ie,7n annual

,,... receiving riy:

Ethiopia and are
A' moisture bearing seas:.
, 1977). A i.-eneralis

2.

brings most of the nr,. under the influence f the Northeast
Trade Winds, resulting in an extensive dry s (Hurni and St6h1i,
1982)..

Northward movement of the ITC2 oy,,,r Ethiopia in the period
to june encourages the progressive mi» from the Southwest of
laden- Mon'soonal air maSses. of the 'Country :Is
influence of this Soth_
main rainy season (k

A small rair seal:(beig)
pressure system over Pemis1;:,
over the Indian Ocean ( Hu-iyi and Stahli,
main rainy season in the south and

,part from the effects of ri-ajor circulation systems, the physic,-
oraphic ab untase with which ti "igh al tito Jian land moss
stands above the surroundi, is ,a rhum ifIuenc on

preci itation th :Jughout t,e ,u, of rainfall are
substantially for much mf Ethiopia, r ., than for b rdering
low lying countr.;
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Rainfall decrease
the esc_. s of *H Rift argins, ir; and Tiaray ar.;
northern :':-erge. i rainfall ft Depression

on the Red sea coast faL 00 mm. The rin.::l1 gradient is
much more gentle to the sou. ou-l-h A and west. i annual rainfa;
in the Ogaden only even u ly dE less _:00 mm, and in

the western lowlands of Ethiopia generally rmain above i 000 mrr.,

...Seasonal distribution of rainfall is an important feature in
Ethiopia. Rainfall pattern regions are Mown in Figure 3. Mrked wet
and dry ser sees occur over most of the .-ry, the exceptie
1) the extreely areas, as on Sea coast, where -
the "wet" season little recipita '
wet areas, as in the highlands,
season there is --ipitation. The .6.hi& uf year
of wet and dry se:s as well as their relative length,

2 Temt

lti i

3lt in
the

ey escapments.

The high cor
a ce grow'ir

th and R=,9,:".

therma'i zones based on

an-1 t
.iicrted ir

prieern of Eth'.

Extreme

.6°C in
, 000 m

.. .

1

Ms1 whet-:. minimum te.!

)y the angirig-

rs or more
and

'clally

a definid

Rift
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TABLE 2$$2[ PERCENT OF DIFFERENT SOIL TYPES IN ETHIOPIA

FAO Classlvicaloo

Acr-isols

Andc:7)1s

0,5

Cambi SOIS 11 .5

Cher'rìozems 3,1

FIUVISC1S

Gi eysol s 0,5

stoso.;: 4 0 3

LitScsois 16

Luvis is

e:

2

4

Rendinas

Solonchaks

0

3

5

4

Sand

V rtisols
Xerosols

Yermosol

Swamp and marsh

and stone

MB, Arr- ..,Jo nearest 0,5 where possible
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Ab - :Lins and depressir easonal drainage deii cies

5 Km

Slopes of colluvial margins in Ab 0-2%

NUMBER 2

FACET basin plains colluvial margins
AREA (%) 90 10

SLOPE (%) 0-2 2-8

SOIL

Ab1 Pellic Vertisols Ettric Nitosols
Ab2 Pellic Vertisols Dystric Nitosols
Ab Haplic Phaeozems Vertic CaMbisols
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-
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Chromic Vertisols
Eutric E ir

(
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Ad2 'Eutri
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tric Fl t ls n ,

( saline p;,(71.17t.,'!: n. a,
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5 Km

NUMBER 1

FACET convex fan s opi:s:

AR (%)

(%) 2-8
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Af Eutri c Fluvisok
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h Eutri c FIvisois 1nd
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Ak - Coast ' margin plains
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Ai Lacustrine .1UViO -

FACEf

1503L'

1490L

ARE!. ()

SOIL

Al1

Al2

Al'

fluvio-lacuine
pi ai

60

O

Chromic Vertisols Eutric Fluvisols
Chromic Vertisols Chromic Vertisols

p;ha,
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7 Km

coViuvlal margins

(sodic

Fluvio-lacustrine p1.6ins lly A in Al



Am - Meander belts,-ajor rivers

Am'

Ale

Am6

605

FCET

AREA (%)

SLOPE (%)

SOIL

Am1

Am2

Am3

1

plair* and
lo teurE

60

0-?

Eutric
Eutric
Calcaric FluvisolsT
(saline phase)

Eutric Fluvisols
Calcaric
(saline

Eutric Fluvisols

4-9

1<r,,

0-2

n.a,

Flu*H-2u1.:
(!,* ,4 0,,r14;

Eutric Fluvisols
F;4v-)!Vls
04-E.:1H)

Putric Fluvisols

20

0-2

Eutric FIuvi
Eutric Fluv
Calcaric F11. -,741s
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Futri'c

Calcarc

rutric Fluvisols

* Mars depressions arE : wet Am'
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An - Dry river channels OY
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16 slope :nal flow in most years_J

3 rn

NWBER

n.a.
ARE:. (%) 100

SLOPE (%) 0-2

SOiL

Apl Cï
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An2 Prtric. 1:1u.:sais
(se,!-", pase)



Ap - Alluvial plains
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Ap5

- 6

7

dOL.
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1

plains and low terraces

80

0-2

Chromic Vertisols

Eutric Fluvisols

Orthic Solonchaks
(sodic phase)

Vitric Andools
(sodic pha;..,o)

Eutric Cambisols

Eutric Fluvisols

Hanlic Xerosols

IC)

Plains and low terraces are seasonally flooded in

2

,;(..,sonal marshes

, 20

0-2

Chromic Jutisols

Eutric Fi P 'isols

Gleyic Solonchaks
(sodic phase)

Eutric Gleysol
(sodic

Eutric Fluvisols

Eutric Fluvisols

Eutric Gleysols
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5 Km

NUMBER 3

FACET seasonally Muh
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gently sloping
margins

lent

AREA (%) 70 20 10

SLOPE (%) 0-2 0-2 0-2
SOIL

As' Eutric Fluvisols Fluvisols n.a.
As' Calcaric Fluvisols C7caric n.a.
As3 Vertisols Chromic tiols n.a.
As4 Solonchaks Orthic Solct n.a.

Wet season Dry season
.nuler ,eve woter level
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Av - Volcano-lacustrine plains
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580 2

575 I._

*
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Ffr"' L.- C., ;. t

Luvic Ph,2eozew,
(soo'ic pnase

Lacustrine plains make up 70% and colluvial margins 20% of Av2

Lacustrine pia', 100% of Av3
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lake ínarç.i COiluVial mar ins

10 10
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Vitric Andosols
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.nd dunes ted san-
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fl EA (%) 100
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Sand surface
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Ra - Hilly plains comprised of undutiou plains and low plateaux with
a substantial proportion of i:IG:"± ! relief hills

4-20

3

hCET undulating plains rolling and moderate to
and low plateaux low piateaux high relief hills

AREA (N) 20

SLOPF (N) 2-8 8-16 16-30
SOIL

Ra
9

Haplic Xerosols
(stony phase)

Haplic Xerosols
(hthic Lasa)

Lithosols

Ra. Dystric Nito,zol Dystric Nitosols Orthir Acriso1s



Rb - 3ssected lowland plains and low_ plateaux.

'11

Lithosols

Lithosols

(lithic phase)

Lithosois

(lithie phase)

Lithosols

Chromic Camisols

Celtic Xexosola-,

Rendzinas

Eutric Cambisols
(lithlc ohasE:)

Chromic Cambisols

Onthic Solonchaks

Haplic Pnaeozems

Eutric Cambisols
(stony phase)

Llthesols

Lithosols

Rendzinas
(lithic phase

Lithosols

NUMBER - 1 2 3 4

FACET incised valleys ro)ling pl: ns and und lating plains and hi l a

low low plateaux
AREA (%) 46 10

SLOPE(%) 30-50+ 8-16 2-6 15-3ü
SOIL

Lithosols Chromic. Luvisoin Eutric Nitosois Chromic Luvisel,i



Uni ifted reefs

10

0

NUMBER

FACET n

AREA ( ) 100

SLOPE (%) 0-8
SOIL Ca] ca Reciosol s

(1 ithic phase)

K



Rd - Undulating to rolling lowland plafils and low piaLeaux

LuidelatiN plains

and low plateaux

2

r31 I11 plains

and ion plateaux

4-23

40 40

8-16
10

16-30

16

30-50+

Dystric Nitosals Oystric Nitosols Orthir Acrisole Lithosols

Chromic Luvisols Chromic Lovisols Chromic Luvisols Lithosols
(stony phase)

Rt- Lystric Nitosols Dystric Nitoso)s Orthlit Acricsols Lithosols

6
Entric Nitosols Chromic Luvisols Chromic Luvisols Lithosols

Rd liaqi in Xerosols Haplic Xecosols Lithosols Lithosols

Chromic Cambisols Chromic Cambfsois Lithoscis Lithosols

Colcic Xerosols Calcfc Xprosols Litbosols Lithosols
(lithfc phase)

s Entric Carnoisols Calcic Cambisols
(lithic phase)

thosoli Lithosols

Orthic Soloncnaks Calcic Xerosols Lithcsols Lithosois

Chromic Cambisols Chromic Cmbisols Eutric Cam.bisxls Lithosols
(lithfc chase)

lid Cam.oic Arenoso1s Cambic Arenosols H,thosols Lithosols

Rd' Chromic Camhisols Chromic Cambisols Lithosols Lithosols

Lavisols Cluromic Luvfsols Chromir Camhisols Lithosels

L, Yermosols
Mine phase)

Gypsic Yermosols
(5aline phase)

1.1thoscl s L i thosol s

ilinhamoic Luvisols Eutric Cambfsols Futric Li thosols
(stony phase) (1fthic W.

Eetric Cambisols Eutric Re9osels Li-diosìs Lithos:Pis
(lithic phase)

Chromic Levisols Eutric Cambisois Eh is Lithosols
(stony pase)

3 4

Incised valleys
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Rf - Undulating sideslopes ano piement zones st oly influenced by colluvial cosaca but cetaih)ng
stinct residual charcteristics

Rf:7:

pf4
' v

Rf'
V

fri

1550

40 L)

1,50

Chrovaic Vert(suis

Chromic Vertisols
(stony phase)

Chromic Vertisols

Mollic Andosols

Eutric
Reos'lithicphase)

Dystric Nitosols

iloplicXerosols
(stony phase)
Dystric

Eutric Cambisols

Eutric Nilosols

Vertic Camb.isels

Chromic Vertisols

4 - 2 5

Eutric Nitosols

Eutric Renusols
rlitnic phase)

Orthic Luvisols
(stony phase)

Eutric Cambisols

L itriLi$o

Dyslcic Nulleseis

Lithosols

Uystric Nitosols

Futrir Cambisols

Chromic Luvisols

Calcic Cambisols
(lithic
Calcic .1

(oetrese1cic phase)

LO

NUM5ER i 2

FACET undu)ating sideslopes low hills
AREA W 90 10

SLOPE N 2-8 8-16

Orthic Soloocaks Lithosols

k,c Eotric egosols Calcio Xerssols

Rf Orthic Soionchaks Lithosols
()le (petrogypsic phase)

(J1 Eutric Peoosols Eutric Rruesels
(lithic phase)

Chromic Cambisols Camhin ArehosoIs
(litptc phase)

Rfe
Orth nAic Solunss Lithosols
(petrogypsic phase)

,
R.) Vertisols Cutric Nitesels

m

2 Eptelr Cnmii,iso1s(tf- Vertic Camicr,1s
ni ( 1 i ni pilose)

Rf3 Haplic Xerosols
m (stony ph2ise)

LitLe,

Rf
ivy

Vertic C- sels i:utric Ccsmixisols
()ithie pase)

2



R - Major rlver gorges, c4nyons and escarpments

(2.'ES (l1.)

dy snliRsra,W etc.

very steep sideslopes
30

30-50=

2000

r J

rsoo r

1500 r.

,Auo -

mpE:

+400

3
2!

2

plateau terraces
30

8-15

6

InRgv very steep sidesIopes make up 40 pertent and plateau
terraces occupy 55 percent of the unit

1

steep sidesiepes
20

16-30

Rock surface

Rock surface

Rock surface

Rock surface

Lithosols Eutrie Cambisols
(stony pttase)

EutHe Cambiso)s
(lithic ahase)

Eutrlc Cad:risols
(stony phase)

RP
Lithosols Eutric Canbisels Eutric Eambisols Eutric Cambisols

'u (stony pitase) ilitleic phase) kstony phase)

Pe Lithosols Peudzina,,
(Hthic phElse)

Pendzihes
(lithic phase)

Eutric Cemibisele
(stony Oase)

Ro Lithosols Cambic »tn. Cambic Arenosols Cambie Areno5ols
(stony (1ith(c phase) (stony phase)

Lithosols Eutric Ean,alacls Eutric Cewbisois Eutrje Cembisois
(sony phase) (lithie phase) (stony phase)

4

gorqe's buttoM
to

escarpments

10

50+



NL.3ER

FACET

AREA (h)

SLOPE

sou.

very steep sides1opus

50

30-50+

?

steep sideslopes

10

16-30

u

5 6

intermontane valleys eecaruments

10 10

0-8 50+

Rh1 Chromic tuvisels Chromic Luvisols Eutric Nitosois Eutric Nitosols Eutric Fluvisols Rock surface
(stony phase)

Rh2 Orthic Aerisols Orthic Acrisole Oystric Litosols Oystric Nitusols Oystric Fluvisels Rock surf+cr
(stony phase)

Rh Lithosols Eutric Reqbsols Eutric Carelsole Eutric Camhisols Eutric Cambisols Rock surface
v (lithic phase) (lithic phase) (lithic phase) (stony phahe)

Rh4 Eutric Camhisols Eutric Cambisols Orthic Luvisols Eutric Nitosols Eutric Fluvisols Rock surface
(lithic phase) (stony phase) (stony phase) (stooy phase) (stony phase)

hv
Lithosols Lithosols Eutric Cas;bisols

lithic phase)
Eutric Cambisols
stony phase)

Eutric Cambisols
(stony phase)

Rock surface

Rhvis Eutric Cambisols
(lithic phase )

Chromic Luvisols
(stony phase)

Chromic Luvisols Chromic Luvisols Eutric Fluvisols Rock surface

Rh1 Dystric Cambisuls Orthic Acrisols Dystric Nitosols Dystric Nitosols Dystric Fluvisols Rock surface
(lithic phase)

Rh' Chromic Cambisols Chromic Luvisols Chromic Luvisols Eutric Nitosols Eutric Fluvisols Rock surface
(lithic phase)

Rh- 'ock surface Lithoso3s Lithcmols haplic Xerosols Cutric Eluvisols Rockcuy-Late
(lithic phase)

Rh4 Lithosois Lithosn's Chror;+ 1aMiso15 Chromic Cambisols Eutric fluviso1s Ruck surfaco
(litni, uhae)

Lithosols Lt; "1sff,f 1- tzoctt

3 4

moderate ideslopes pfateau terraces and
gentle sideslooes

10 IO

2-8



Ri HigLrejief, 1-0_11.s aji*mpunt&in 4 substa:, ial proportion of
morate_y,s1.opijig_v,alleys thr

3000r

2500+.

2000'r

Imo
15 Km

2
2

NUMBER 2

FACET hiQh relief hills
ana mountains

(-)0(:s1opes v.;3111eys 010 :1.55
and -?ains

AREA (8) 50 20 nu 10

SLOPE (8) 30-50+ 8-16 0-8 16-30

SOIL

Ri Lithosols Eutr0: Vertic C'Albisols Eutric
v (lithi (lithic (lithic



- Minor river gorges and ravines

K.) Km

Aii,E;;ER

FACET

AREA ()
SLOPE (S)

very steep side s.s
50

eS dorce's bottom
10

2-8
SOIL

Rjv Lithosols f6c:. Eutric Fluvisois

Lithosols Rock s...:face Futric Fiuvisois
(ston:, se)

Rjc Lithosols Rock surface Calcaric FluvLsols
(stony phase)



Rk Hi gh, pl ateaux wi th sca tte red m;..-do.rate re 1 ief Li substant
areas of seasonal marsh i and t . sersed. th:f,

2200.1

NUMBER

4-30

rn

undu 1 ati ng pi a teaux m d e r a te re 1 i e f h i '1 i s sea son.0 marshes
50 30 20

2-8 16-30 0

Eystri c Ni tosol s Dystric Ni tosol s Oy ic Gleysols

Chromi c Luvi so-1s Cimic ddvisnos Verti sol
(stony phase ) ( s teoy )



Ri - Low to moderate relief hills

I

O 5m

2 3

sideslopes small valleys steep stneslu.s plateau terra-ces

AhavA (0) 60
iM...002 (T.) 8-16
So
-

20

0-8

"10

'6.-.30

and gente sideslopes

1(j

n

v

Eutric Nitosols

Eutric Cambisols

Chrounic Yertisols

Eutric Cambsols

EhthIc Nitosols

LIthosols

Chromic Vertisols

Phtric Cambisols
(stony phase)

,
,-,

v
Orthic Luv-Lsols

(stony phase)
Chromic Vertiso'is Orthic Lnylsols

(stony phose)
onthic Luvlsols
(stony phase)

RI! ! Eutric Cambisois Vertic Cambisols Eutric Regosols littric Camhisolc:
(lithic phase) (stony phase) (lithic phase) (stony phase)

t(i5 Lithosoìs Eutric n-,osols LJthosois Eutric Regososl
(sa)iot Aase) (iitnic phase)

ni Lithosols Orthic Solonohaks Lithoso:s Eutric Regossis
(stony phase) (lithic phase)

i,
O

,- Oystrio Nitosols Dystric Nitosols Orthic 's LTstric Nitosols
RI'

h Chroaric Luvisols Vertic Luvisols Chromic eisols Eotric Nitosols

P'
h" Haplic Xerosols Haplic Xerosols Lithcsols haplic 'Marosols

(lithic PhaSe) (stony pase)

Eutcic Cambisols Eutric Camiasdk LIthoso'Is Eutric Cambisols
(»t,hic phase)

P Chelo Xerosols Orthic Soionchas Lithosols Calcic Xerosols

t,2
pi

c

(lithic phase)
Calcic Cambisols Chromic Vertisols Lithosols Caloic Ct itmis
(lithic phase)

Calcio Xerosols Eutric Regosols Lithoso s Caloic Xecosols
(iithic phase)

,vt 8aplic Phaeozems Chromic Vertisols Eutric Chabisos Haplic P!:aucp.ams
(lithic phase)

Lithosols [utrric Reoosols Lithosols Eutric
(stony hiase) (stooy

Cam)ìic Arenosols Chromic Cambisols Chromic (

(lithic phase) 11 '

Cambic Arenostals
()ithip phase)

Chromic Cambisols Crujo Lovisols
phase)

Chromic Luvisols Vertic Chrom)c Cambsois Cio Luvisc:s

Gypsic Yermosols Orthic Lithosols Gyps-'.o
saline phase) (pe.,:se (st-titne

01::d Eutrfc Nitosols Chromic Chsomic Los sol s Eutric Ni h5007:.

Eutric Cambisols Eutric Camoisc,a Euthic Camhisols Chrom'os. Luvsois
(stony phase) (fl: s ph:Ise)

Haplic ks:rnols IIsss1ic Xurosols
stoviy

Haplic Xerosols
(stony phas)

Entrro:: h s,os Chromic Vnrtois FutHc Nitosols



Lithosols

LithoscO:s

Lithoso'is

Lithosols

Lithosols

Lithosois

Lithosois

Lithosols

Lithosols

Ljthosols

Lithosols

Lithosols

2200

Orthic Lyvisols
(stony phase)

Lithosois

Lithoscris

Lithosos

Lithosols

Orthic Arrisols

Eutric Cambisols
(11thic phase)

Orthic Acrisols

Chromic Cripkols
(lithic phase)
Chromic Cambisols
(lithic phase)

I 2 3 4 S

very steep sideslopes steep sideslooes moderol.e sideslopes srall valleys plateau terraces ibou

30

30-50
t

Chromic Luvisols Chromic Luvisols Chromie Luvishis Chromic Vertisols Eutric Nitosols
(stony phase) (stony phase)

Orthic Acrisols Oystric i1 705015 Dystric Nitosols Dystric Nitoso)s Oystric Nitosols

Orthic Luvisols
(stony phase)

Lithosels Lithosols

Eutric Cambisols
(lithic phase)

tithosols

Eutric Reposols
'1.;thic ibhase)

Orthic Acrisols

Chromic tuvisols
(stony phase)

Orthc Acrisols

Chromic Luvisols
(stony phase)
Chromic Luvisolh
(stony phase)

titbo;ols Haplic XecosolS
(lithic Ow

Lithosols

Lithosols

Lithsols

Lithosols

Eutric Cambisols
(lithis phase)
Cutrip. Cawbisols
(lithic phase)
Cambic Arenosois
(lithic phase)
LithiDsols

EGtric Cambisols
(lithic phase)
Lith.oso's

,

2./
//1

:-

Orthic Lov'i

fstony .

Eutric Caq.: unis

Eutric ...11s
phabP:

Eutric Cambisols
Oithic phase

Dystric Kitosols

Chrooic Luyisols

Chromic LuOsols

Lithosos. bsic..-.

Eutric CambIsols Oitric Or
(lithic Oase) sa

Lithosols

Eutric Nitosols
(stGny phase:

Ehtric
(stony =

Vehtic Cr. .hiols

Eutric Camhisols

Eutric Cambisol
(stOny pha,,e)

OyStric NitOSO)s Dystric Nitosols

Chrtypic Luvisols Vertic Luvisols

Oystric Nitpsois

Vertic Luvisols

Vertic Luvisols

Orthic Solonchaks

Chrorac Cambisols

Orthic Soloachaks

Chromic Vertisols

Ca'icaric Fluvisols

Chrwrft Vertisols Haplic

Chromic Vertisols Haplic Phaectiorm

Chromic Cambisols Chromic Cambisats

Chromic PPrbsols Cambic P.P.obosols

Ortnic
f.pet-

Lutric

yios
ibe)

_i.P1501s

lip Xerosols

(i;ypsc.

Chromic L

Eutric Nitosols
(stony pnase)

Eutric Regosois
(lithic pisases

Eutric Cambisols

Eutric Cambisos
(stony phase)

Eutric Cambisols
(lithic phase)

Oystric Nitosois

Chromic Lovisols

Dystric Nitosols

Chromic Luvisols

Ebtric Nitysulb

Eutris
(salirse phbse)

Chromic Cambisols

Xerosols

Eutric Cambisols
(st6ny phase)

Chromic Cambiu Is

Haplic Xerosols
(lithi( phase)

gentle sideslopes
20 20 20 IG

16-30 8-16 0-8 2-8

to high relief hi).1s 4 -32

2400

Cnromic
1tfli5. :5 ie)

Calcle a _toys
(lithic FA.ase)
Calcic Lhooisols
(lithic phase)
Calcic Cambisols
(lithic phase)

Haplic Phaeozems
(stony :::'05H
HapY.p

Cambi sIs



SOIL
1

i)ev

-)

Eutric Nitosols Eutamic Nitosols Chromic lc,- i,:ols

Dystric Nitosols Rystrio Nitasols Dystris L,Is
t-3 butric Nitosols Orthic Luvisols

(stony p;:as)
Or scMs,

4

V

f--,

RG-
v

Eutric Cambisols
(stony phase)

Lutric Regosols
(lithic pase)

Eutric Cambisols
tory hose)

L-.ecca,ls

Eu:ric Cambisols
(liteic Ohase

bithosols

Rd:2;'
daplic Xerosols Hz)o:Ic :!rosois Lithosels

(1-itbic piso..'
R(1 Dystric Nitosols Dystre Mtesp,s Ortnie Acrisois

R Cambisols Chromic Cambisels Lithospis

PA4 EutrIc Nitosuls Ciwomic Luvisols Chromic Lu,M).pls
9

fus!, Calcio Xerosols Caicic Xeroseis
(lithic phase)

toi:.. -.als

Rd Eutric Cambisols Caleic Ca-l)sols
(lithic phase)

1
Rd-

c
Haplic Phaeozums Rapli'ic Phaeozems Eutpm.: Tar

Cambic Arenosols Cameic Areposols Lithsols
(lithic pa te)

Eutric Nitosols Eutric Nitasols L: 0515015
Chromic Luvisols Eutra,c he .eols at.. .a cam.bisu)s

(lithic phase)

Ha p _ Xerosols Haplio Ilchose)
(iiihic Ac.a)

WOMBER 1 2

:0 Km

)ACET undulating plains rolling plains are low to moderate

AREA (S)

add low plateaux

GO

ion pi a tealap,

20

relief hills
20

SLOPE (V) 2-8 8-16 16-30

Pn - Hilly lains comprised of rwulocing plains add lw,) iel
proportmon of low to moderate relief hills



Ro - Hilly terrain of low tc moderatee f ei cf a subatar proportion of moderately

slopin9 valleys interspersed throughout.

Ros Lithosols

Lithosols

Rol Chromic Luvisols

Eutric Cambisols
(lithic phase)

Eutric
(saline ol

Orthic
(petroupsic pise)

Chromic Ve.-1.-M

Eutric Cambisols

Lithosols Haplic Xerosols

A' - 3 4

2

Roc

.011m

2

low to moorate
relief hills

60 40

16-30 0-8

Nithosols Eutric Regosols
(stony phase)

Oystric Nitosols Dystric Nitosols

Ro3 Chromic Luyisols Chromic Vertisols
(stony phase)

,. LI
W.) Eutric Cambisols Vertic Cambisols

V
(stony phase) (stony phaso)

Ro' Chromic Luyisols Chromic Vertisolsv

Ro1 Orthic Acrisols Dystrc Nitms:olso
2

Rog
Chromic Luvisols Vertir Luvisols

Ro3 Lithosols Haplic Xecosols
9

RD' Lithosols Chromic Cambisols
g

Lithosols Orthic Soionchaks

Calcio Cambiolls Vertir Cambisols
(petrocalcic phase)

Eutric Cambisols Chromic Vertisols
(lithic phase)

NUM6ER

FACET

AREA (%)

SLOPE (::,)

SOIL
, 1

Ro



Rp Undu-;atih!7.3 to roJ1itc high plateaux

-

NUMBER

FACFT

AREA (%)

undulatinc olateau

60

roi i ir plateaux

30

daece-ssions with seasonal
t[aia:,ge deficiencies

ft

SLOPE (%) 2_8 0-2

SOIL

R0/ Eutric Nitosols Eutric Nitcsois Chromic Vertisols

R-2
r

Dystric Nitosols Dys,ric Nitosols Dystric Gleysols

Eutric Wtosols

Vertic Cambisols

Chromic LP'isol,,,

EL:tric :;-,Y!sols

Vertic Luvisols

Chromic Vertiso1s
' C (stony phase) (lithic .!iase)

Chromic Camb.isois Futrir :amolsois --:ic Vertisols
(li÷hic



r-

2660

240C-
;

5K m

- NUMBER 1

FACET undul atlnq pl a teaux fl at pl
AREA ( %) 70 30

ro,%SLOPE ,,,,,) 28 0-2
SOIL

'-'-,

Rp; Chromic Luvi sol s Chromic Verti sol s
( stony



2 4C).

2 200 t.

2000

AREA (%)

SLOPE (%)

SOIL
, 4

*"Pv
iromir Vertisols

4-37

5 'f.," rn

NUMBER 1

FACET undulating pla dPpressions with se:,

2

rofling plateaux

Eutric Fluvisols Dystric Nitcsols

drainage deficiencies
40

0-2

2,
B-16



NUMBER

FACET modera te to hloh
relief ilflls

CREA 40

SLOPE ('2,:) 30-50

SOIL

2

mr,A.,,rat,:., to 'fligh
reief

30

4-T 3

derèrite to hiqk relief \..,ith a subst

moderately sloping valleys intersper,sed throu0out

,%m

vaileys

30

2

Lithosols Eutric
(lithic

V,-Jrtic sols
(stc:

Rq Orthic Acrisols Dystric Dystric .sols

Rce Lithosols Lithosois Eutric Rewsols
(szline

la Orthic Acrisols Grthic Nitosois

Rei; Lthosols Liso';Xeroso1s
Lithosols Lithosols Chrom. Vertiso'ls

R(/
's LlhrrsoIs ir 5reoo'oa

kittillc phase)
Chromic Camblsois

2 Lithosols Lithosols Chromic Cambisols

Lithosols Lithi)sols E=.1tric Fluvisol
2

Roffi L'Ahosols Eutric C2,mbisols Eutrft Caftlbisols



Ik

1800

FA8L.

AREA (%)

S Lf.1.JPE (%)

SOIL

Rr

undulatir.:g pi ains

2-8

Lo.vic
(sodic

4-89

Rr - Gently s 1 op-i ng ov.: plateaux

0 ?('m

3

2 :3 4

rol 1 ing plalns h i 1 1 s incised

40 10 10

16-3e8-16 30 50+

Hvic Eutric Cambisols Li thosol s
( c

RrL Chromi c Ve rt-1 sois Chromi a LIAO SC,Ci s Chromi c Luvisols Li thosol s
(stonv phase )



4 - 0

Rs - Save rely dissected sldeslopes and _jedn .

art
j. es Sec I:on

i500 r

* Deeply incised valleys and vh11.'ay bottoms are generally parallel ti) 51opo,
tr:us do not show up on cross-section 1.

10 Km

NUMBER 1 3 4

FACET deeply incised valleys roflino sideslopes hilly ideslopes valley bottom':

AREA (q 40 30 20 JO

SLOPE (3) 30-504- 8-16 16-740 0-2

SOIL

Os1 Lithosols Eutric Nitosols (.,hroldic r_uvisols Chrono ç Vertisois
(stony phase)

2:st- Lithosols Dystric kitosols Dystric Nitosols Dystric Ni 1000015
(iCthic phase) (lithic phase) (stony phasei

Osa Lithosols Eotric Renosols Eotro Ragosols vErtir Ca0oisels

(ïinic obese) (lithit orase) (stony phase

Rsv/s Lithosols Eutric Nitosols armOrtils Eutric Nitosels
(stony phase)

Rs Lithosols Dystric Mitesols Dystric Nitosols Dystric Ndtesols
1

Rs Lithusols Calcio Xereiois Lithosols Calcarie F=ovisols
c (lithic ohnse)

Rsc Lithosol Calcio Cambisels Calcio Cambis-els Ceicaric
(lithic phase) (lithic phase)

t7:t.S3 Lithosols Calcio CambiSols Caleic Cambisols Orthic Soloncbaks
(oetrocaleic pose) (lithic phase)

Rs! Lithosols Chromic Cambisols Edtric Cambisols Eutrir Fluvisols
(stony phase) (11thic phase)

Ps Lithosols Gyosic Yermsols Lithosols Orthic Solonehdr
e (saline phase) (petrogybsic phese

Rs'
fri

Lithosols Eutric Cdmbisols Eutric Cambisols Gleyic, Cambisols
(stony phase) (lithic phase)

2
Rs

ffi
Lithosols Fetric Cambisols LithosIs Gìeyic Cambisole

(stony piase)

000 -
1600 Tr 0,1V r tc StOM0

1400 1-
2

3

.-
1200 I- (f

i000

a 2 3



Rtt

at
e

t900

undulatihg sideslopes
40

Chruisic Verttsols

Dystric Nitpsols

Chromic Vertisols

Eutric Cambisels
(stony phase)

Eutris Reoosols
1i Chic phase)

Eutric Nitosols

Dystric Nitosols

Eutric Nitosols

Chromic Cambisols

Calcic Xerosuls

EuLlic Cambisols

Eutric Repsols

uni in Phaeozems

Eiaplic Phaeotems

Eutric Regosols

Eturomi Cambispis

Cambic Arenosois

Chromic Cambtsals

Osthic Solonc s
(pertogynsic

4- sed valleys do not occur inc and ul
20% of the unit

2

rutling sidesicpes
40

8-16

Eutcir illtoso!s Chromic Luvisols Lithosols

Dystric Nitosols Orthic Acrisols. Lit6osois

Eutric Nitosols Orthic Luvisois Lithosols
(stony phase)

Eutric Cu.o cis Ehtric Regcsols Lithosols
vsse) (lithic phase)

Eutric ReouF.tls Lithosols Lithosols
(lithic ¡ahasel

Chromic Luvisols Ch ntis iithosols

Dyslvic N4tosols

Chromic sin -ils

Chromic
(stony

Cads Xerossls
(lithic ptisse)

Calcic Cia,L sils

Gypsic
(saline

oncp1,..10:r:ai Seci

II Km

4

incised valleys

10

30-50+

Ortois Accisels LiS; e s

Chcorivic Luvisols

L7.12:,.02.012 Lithosols

Lithosols Lithosois

Calcis Cals -sis iithosols
(lithic

Cal sic Cama.ruIs Lithesols

Eutrio Eutris Ces,riisbis Litiiosok
(stony pr

Chromic Cc (s. Cafrit)i ;20: S Lith-2231S
(lithia

Cambis Assnosols Lishosol: Lithasnls

Litkisols Lithosois

Rt -
d. ed sideslopes an

7ri

.- 4 I

HapIlc so7:ovis
(stony f.'s:Ise)

Calcic Xerosols
(lithic ohnse)

Eutric sims Lithosols
(lithic s,

Lithosols

Ehtric
OitRic

Entrs: C-- ,t s ljtbosols
(iithic iss,

generally parallel to sl re, thus do not

lonitudinal cross-sectioP
ised ve

up (n



- Flat ta undulating lowland plains and low

NUP3PP

PiCET

AREA (q

LLORE (l:a)

SOIL

Pnv

Ru

Ru

Ru2

p,3

,Pu

ku:!.

c

Ru',1

Ru`.:

2

undulating plains flat plains
70 30

2-8 0-2

bystric Nitosols Chromic Vertisois

Chromic Cambisols Chromic Cacabisols

Haplic Xerosols Haplic Xerosols

Dystric Nitosols Dystric

Eutric Nitosols Futric

Chromic Cambisoìs Chromic Carrbisols

Calcic Xerosols Calcic Xeroso.k.

Chromic Vertiso)s Chromic Vertisols

Eutric Cambisols Chromic Vertiscls

Chromic Cawbisols Chromic Cambisols

Calda Xerosols Calda Xerosols
(petrocalcic phase) (petrocalcic phase)

Calcic Cambisols Vertic CamHsols
(petrocalcic phase) (petrocalce.ph&se)

4 4 2

2

W

Cambic Arenosols Vertic Cambisol

Ru: Chromic Vertisols Chrom,:c Ytertisols

Ru Gypsc, Yermosols Orthic Solonchak
(saline phase) pha8e)

Rai Eutric Nitosols Chromi -tisols

Chromic Luvisols Chromic Vertisols
-1

Eutric Nitosols ChrorOc Vertisols

Chromic luvisols Chromic Vertisois



Rw - Rofltha to hilly plateaux

2400 -

2000

I900 L
10 Cr

NUMBER 2 3

4 - 4

FACET

AREA (r)

SLOPE (t)

SOIL

, 1nw

roiling plateaux

74

8-16

Dystric Nitosols

hiliy plateaux

20

16-30

Dystric Nitosols

depressions with seasonal

drainage deficiencies
10

0-2

Dvstrdc Gleysols

Rw2 Chromic Luvisols Chromic Luvisols Chromic Vertisols
(stony phase) (stony phase)

, 3

4

Eutric Nitosols

Eutric Cambisols

Eutric Nitosols

Eutric Reopsols

Chromic Vertisols

Chromic Ver-
(stony phase) (lithic phase)

Rw' Chromic Luvisols Chromic Luvisols Vertic Luviso'

, 2 Dystric Nitosols Orthic Acrisois Dystric Gleysols
9

Chromic Luvisols. Chromic Luvisols Vertic Luvisols

Rw4 Futric Cambisols Lithosols Gleyic Cambisols
(iithic phase)

Eutric Cambisols Eutric Cambisols Chromic Vertisols
(lithic phase) (lithic phasu)

2
Haplic Phaeozems Paplir Phaeozems Chromic Vertisols

(lithic phase)

Pws Eutric Cambisols Cambic Arenosols G/eyc Cambiscls
(lithic phase) (iithic phase)

m
Chromic Luvisols Lithosols Eutric Gleysols



dissecd 'ie

2 30G r

2

2200 r

2100j-

2000

,ipan acz

NUMBER

FACET steep sideslopes
AREA (%) 50

SL6P ( N 30-50

SOU.

Rx Chromic CambisC,s
(lithic phase)

ithosol

9

/ teau remnants

40

2-8

2

Luvi sol s
ph a SE' )

C,t ,



Undulating high plateaux with a substantial proportion
of hills interspersed throughout

2400r

22GOL

Rg

t 20001-

'

NUMBER

FACET

AREA (%)

SLOPE (%)

SOIL

Ryv

Ry2

3

Ryv

4+
Ryv

5

Ryv

Ry

Ry

Rym

"

2

1 2

undulating moderate relief hills
60 40

2-8 16-30

Dystric Nitosols Dystric Nitosols

Eutric Cambisols Eutric
(stony phase) (lithic phae)

Chromic Luvisols Chromic Luvisols
(stony phase) (stony phase)

Eutric Cambisols Lithosols
(stony phase)

Eutric Nitosols Chr fliC Luvisols

Vertic Luvisols Chromic Luvisols

Eutric Cambisols l_thosols
(stony phase)

Chromic Luvisols Eutric Cambisols
(lithic phase)

In Ry4 volcanic plugs Instead cf rel. ' hills



S - Structural eiver gor9es
9

4 4

20 P.

NUMBER 1 2 3 4

FACET stePp sideslopes vPry stir,ep sideslopes floderate ÇItiCSIOVCS gorge's bottofi:
and fault scarps

AREA (4) 50 20 20 10

SLOPE (q 16-30 30-50+ 8-Í6
SOIL

Sgc Litwsols Lithosols Eurric Cambisols
(lithic phase)

Eutric

Su Eu'cric Cairdbisols Lithc,s01,5 Extric Camblsols Eutric Fluyisoi_
4f4 (lithic phase) (-hthic phase)



- 4 7

. each 22 ',7V.3rCOr',r

,

e

Chromic Cambisos Chromïc Lavisola Chromic Lcsols EutRic Niteaals Chromic Vertisais Ruck wrfeco

(lithic phase)
Lithpsols dithosals 6utrlc C .)sols Rook surface

1
Sh-

y
Cystric Cambisols
tlithdc phase)

Dystria Ca 111,,

(ucithic'H ta)
ORtnac ,; als
(Ston/ p,ae)

Dystrfo Nitosols
(stony phase)

tiytric Nitosels 333oit surfacc

Lithesols Ehtric Recoseis Eutric Caeoisos Eptric Cambisols Patria CaWsels Roa surface
(ifthic Phase) (lithic phase) (lithic phase) (stony phase)

Sh" DystrIc Cambfsols Orthic Acrisols Oystric Nitosols Oystric Nitosols Dystrlc Nitosols Rack surface
(lfthic phase) (stony phase

9
SW"

g

s

Chromic Cambisols
(lithic phase)

Chromfc Lavisols
(stony ph3se)

Chromic Luvisols Eptric Nitosols Vertic Lpvisols Rock surface

Sh' Rock surface Lithosois Lithosols Patric Re9osols Haplic Xerosols Rock surface
(lithic phase) (stony phase)

St., Lithpsols Patria Cambisols Haplic Phaaozeam Haplic Phaeozems Chromic Vertlsois Rock surfacec/o (lithic phase) (stony phase)

Sh Lithosols Lithosais Cob-fa Cambishis Eutrt,c Camhisols Eutric Flavsols Rock surfaum
al (lithic phase) (stony phase)

Sh Lithosois Lithosals Heplic Xerovils Haplic Xerosois Haplic Xerosois Rock surfaca
m/g (lithic phase) (stony phase) (stony phase

assocla w'.th onsive fault sets

NUMBER 2 3 4 5 6

' FACET very steep siOaslopes steep stieshtrpes moderate sieeslepes platoau terraces and inter-montane va lays CpSs7rtt
ef parallel ridqes gon.ple sidesinpes

ARFA (Z) 50 +0 10 i0 16 10

SLOPE (',4) 20-50+ 13-30 5-16 2.41 0-8 iriA'

SOIL



2700

1

very steep sidesiopes

2

stet.p sideslooes

4-5)

- Moderate to h h relief parallel ridge and val ley topography
associated with extensive fault sets

3

moderate si(!eslopes small parallel valleys pinteau tcreeec an
sodecL:m:,

30

)F 30-50

20

16-30

20

8-i6

20

0-8 2-8

Eutric Cambisols Orthic Luvisols Orth)c Luvisols Eutric Nitosols Eutric .

(lithic phase) (stony phase) (stony phase) (stony phase) (stony

.S.Mv Lithosols Eutric Regosols Eutric Caaisols Eutric Cambisols Eutric
(lithic Asase) (lithic phase) (stony phase)

sn; Lithosols Lithosols Licsols Orthic 8lonlonchaks Entric Reo.

Orthic Acris s Orthic Acrisols Dystric Nitcsols

(stony phase)

Dystric Nitosois

(lithit pL,

Dystri(
(stony phase

Lithosols Eutric Cambisols Eotric Cambisols Ver-tic Cambisols Eutric Eamhise
9 (lithic phase)

Sme Lithosols Lithosols Eutric Cs; sois Eutric:Fluvisols Eutric iThm .

(lithic :hrse) (stony phase) (lithic

litnosols Lithosols Lithosols Calcaric Eitivisols Calcio
(stony pilase)

Lithosols Eutric Cambisols Eutric Ca,' Eutric Gambisals Ortoic
(lithic phase)

Lithosols Lithoscls XecoscO:s Haplic )erosols Haplic
(lithic pbase) (stony uhase)

Lithosols Eutric Cambisols Estrío Cambisols Eutric Cambisols Orthic .

(lithic phase) (11thic rase)

Lithosols Llthosols Haplic Haolic Xerospis
(lithic pc (stony phase) (st



rr,

Lux of the Ethiopian rift margin

15 Km

i 2 3

FACET plateaux fault scarps horst cres:
AV., (5) 70/50 20/30 10/20

SL f N 2-8 50+ 2-8

SOIL
I

Spy Vertic Cambisols Rock surface, EL.,,, ,,,:. C7=7,bi,:o1s

Vertic Cambia() Rock Surface ETtr;,;
(stony phase) pu a.



rrt

Sq - Linear ridges with wide interveninn parallel valleys

3

4-52

10 Km

o

NUMBER 1 2 3

FACET ridge sides broad parallel valleys crests
AREA (%) 50

SLOPE (%) 16-30 0-8 8-16

SoAl
Chromic Luvisois Pellic Vertisols Eutric Nitoscis



4 5 3

Oc _ Step faulted plan and low plaLeau coipIexO. of tbe Ethiopian nfL

numberous faul t scarps, sags and associated vents, craters and other volcanic remnants

1400 -

NUMBER

FACET

1

undulating plains
and caldera floors

2

caldera rims and
volcanic cones and plugs

O Kpr,

3

io:Ailt scarps
in. .::y steep

csls:pes

4

permac,ent marsh

5

roling

AREA(%) 30 30 20 10 0

SLOPE () 2-8 16-30 30-50= 0-2 8-16

SOIL

Ss
v

Pellic Andosols Eturic Canbisols
(lithic phase)

Lithosols n.a Moliic Andc,sos



2200r-

2000 - ,.

18001-

1

unwlating plateaux rolling plateaux

50

2-8

2

Eutric Mitosols

Ha :01

Chromic Luvisols

4-54

Geoerol Sec:lion

70 it.m

5

Haplic
(stony

S

plateaux withi riv -

R.g

Eutri
k

3

hflls and

10

16-30

Luvscls
LA.). p!? )

ambisols -

lase)

Chromic



Su - Intensively faulted lava platforms of the Afar lowlands

4 - co,

2 3 4

FACET benches and valley
bottoms

moderate s - ' steep slopes very steep slopes
arA fat:lit scarps

ARE.A (A) 40 20 20

SLOPE (%) 2-8 8-36 16-30

SOIL
,su Eutric Cambisols

(stony phase)
Eutrir EAhibisols

(Ilthic phase)
Lithesols
Lithosols

Rock outcrop
Rock outcrop

Su: Orthic Solonchaks Lithosols



Sx

2:00 r
2

190 t

e e

1700--

Severe y dissec

2

4-56

d r:ift fl .nd fault

2

20

NUMBER 1

FACET steep cut :,tream channels plateau remnants

and escalrys
AREA (%) Cy) 40

SLOPE(%) 50+ 8-16

SOIL

Sxv Lithosols Eutric Cambisols



Sy Inten i y Faul ted I

S'Yv

characterized by long
and associated grabens flled with all.
deposits.

Lithosols

"

wm'Derc:,

.eoilL

3!¡

AFa r lowlands

eaux horsts
evaporite

Orthic Solonchaks Rock outcrop
(petrogypsic

AREA (%) 60 '717i 10

SLOPE (%) 2-8 2-8 50+

SOIL

2 3

lava platorti.:: and grabens Fault scarps
;:i,or-:t crests

FACET



4-58

Afro-alpine plateau Tiated with extinct central
volcanoes of dramatic i lounta '7 relief

K

NUMBER 1 2 3

FACET rolling slopes undulating slopes alpine boas
AREA (%) 50 40 10

SLOPE (%) 8- 2-8 0-2
SOIL

Val Eutric Cambisols Eutric Cambisols Dyst i , Is
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Vb Low volcanic plains and piedmont zones of the Ethiopian rift

950

900

NUMBER 1 2

FACET piedmont plains stony outcrop
and small cones

AREA (%) 80

SLOPE (%) 0-8 8-30
SOIL

Vbi Vertic Cambisols Rock outcrop and
rubble land

Vb2 Vitric Andosols Rock outcrop and
(lithic phase) rubble land

Vb Eutric Regosols Rock outcrop and
(lithic phase) rubble land



1000

Complexes of small volcanic cones, vents, crate other
volcanic remnants

vc5

4-61

L

Lithosols Vitri
(P.f!th

0 Km

NUMBER 1

FACET vent and cone undulatínq piedmont lava flo and
remnants plains stony ou',.crop

AREA (%) 40 30

SLOPE (%) 16-30 0-8

Rock ou'c.ccoTJ,
and rubble 1an,J

Lithosols Vitric Rock otuc.
rubble "

9 0

f

2
5



Vf Lava platforms and plains

Vf-

950

900

NUMBER

FACET

AREA (%)

SLOPE (%)

SOIL

Vfl Vertic Cambisols

Eutric R

54

10 K



ac,snc forms - to_mo o.taino
VVÇ

vh - Degra' ext. ct ntra'i

2
1

4.k

40

30

steeo side

1::-,n VL) 1:(',.Je

SLWL (V) 30-50A-

)Ih Chromc ,:is' -,s
SOIL

(stony p".17ese;

-k

Orth'ic Pcrsols\
(stony phase)

Chromic Nsols

Cr., -,...:er floors me.e op Aess tn 1Cfk 4h' as'l

l'oed

'osols

Dvstric Nitosols

Chromic LUTIS

2\ih

3

cr ter oors

O-B

'qertso-ls



ZSOOr

2700

7600

2500

- Moderately dissected sìdeslopes of extinct__ i veconoos a!
volcanic foros ,, often with SinS l I cone a.. --rants

,r

vn

4-66

;-,r

20 m

tINgittudin:3! OlOn

relic

4

convex hills
60

T (%) 8-16

basins
20

0-8

steep cc..: bm :::hannels

5E-

vent and cone rehopts.
l0

16-50

Eutric Nitosols Pellic Vertisols Lithosols Chromic Cambisols
(lithic phase)

Entric Regosois Eutric Cambisols Lithosols Eutric Pego sois
Clithic Phase) (stony phw,e (lithic phase)

Dystric Nitosols Dystrc Nitbsok Lithosols OrthIc Acrisois
(stony phase)

Eutric rThibisols Vertic Cambisols Lithosols Eutl . Camhisois
(stony phase) stony phase) (lithic phase)
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FkCET

2500 3

2900

t

1

rolling plateaux

Eutric Cnt,
(stony ph

8-15

2

30 Km

2

undulating p,7,

,

30 30

2-8 30-50+

Vertic Cambisol
(stony phase)

L

isected siJes

V - Moderately dissected vol. -1 lc pia .

rrs

2800

Vn Eutric Nitosols Eutric Nitosols Lithos



uibLr
FACET

SL,PE

SOIL

Vo'

Vo-

1

undulating plateau

50

2-8

Eutric Regosois
(stony phase)

Eutric Regosols

(lithic phase)

4-69

Vo Complexes of dissected '.::)icanic ' ins, lava Riatforms
and associated cone, and

20 Km

steep cut s'

sidesEP;
esc-

30

8-30 30-50+

1s Lithosols

Lithosols Rock outcrop



-Unduiatrg high plateaux formed predominantly on pytociac

-7 Cl

20 v,m

volcanii7 vent and cone remnants and steep cut and/ar severely eroded
.avines are absent

11,11R 1 2 3 4

ET undulating plateaux small .,;olcanic vent r1opi-essions witli seasonal steep cut andlor
and cone reftinants arainaue deficiencies eroded ravines

A C111 70 10 10 10

PE 0-8 16-30 0-2 50+

Pellic Vertisols Chromic Cambisals Pellic Vertisols Rock cucrop
(lithic phase)

+ Calcic Chernozras kollic Gleysals

Vertic Cambisols Eutric Caria.: Eutric Gleysolo Rack outcrop
(l'ithlc 412.

In V22 depressions with seasonal draina9e deficierwies made up 30 percent;

2600;

2400

2200

2000



NUMBER

FACET piedmont plains and
lava plateaux

AREA (%)

SLOPE (%)

SOD

70

0-8

4-71

Vq. - High volcanic piedmonts and lava plateaux
-

v vcit.

20

0-2

3

marshy , low relief hills

10

8-1

`v " 1 ic Vertisols Pci lic Vert-isols Eutvic Wtoosls
'2+. Vertic Cambisols Pellic Vertisols C:; ro (:. wbisols

(stony phase) (stt 1

+ In Vo the low relief hill - 20 percent

2500 -
2 2 2

--)200

K



3:500

5000 *-
1

2600

1

convex radial
ridges

16-30

3000, a

¡

2500

Chromic Luvisols Lithosols
(stony phase)

2

very steep vbi1ey sides and
incised stoc-: thanheis

e

SeCttOta

40 km

W K,1

3

valley bottoms

0-8

SG 10 10

Eutric Nitosols Chromic Luvisols

4-

roling int rmoltacd



Landsat 13 & AV auld 7

30 km

Aw Ab2,

483

PLATE



30 km

IS Af, Ap'S rnA4 , El, Ep

Landsat 181-057

4 -84

PLA , 2
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4-87

Lands at W Band 7 177-056

PLATE 5

30 km

CAPB UITS : im3, Ac4 , Rde , Rfe , e e ,







4-92

-UNITS: Ac6,
_ 5

o



30 km

UNITS: Ad,6
1

'

PLATE 11

2
n , an

rn /
cr

Landsat B R.; W Band 5 S2-0-18



Lands at B & W Band 7 181-054

30 km
1

LANDSCAPE -UNITS : As1 Av , Av3

PLATE 12
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Landsat B IN Band 7 181-057

30 Ion

LANDSCAPE UNITS Vc2, Vf2, Vr , Vu

PLATE 13



Landsat B g. W Band 5 181-055

30 km

LANDSCAPE UNITS : As3 R-iVti
' v

PLATE 15



LAND,

B & W Ba,nd 5

30 km

179-053

2
Vo , Vy
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4-100

PLATE 18

7 75B &

3 0 km



UAL'

30 km

-030



B RT, 1
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181-051

30 IQ"!

, Sk ,
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4-104

Ab1, An-L: , IL1 ,
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PLATE 25
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30 hm



Landsat B & W Band 5 181-054

30 km

LANDSCAPE UNITS : Sts , Stv



Landsat B & W Band 5

LANDSCAPE UNITS

4-116

PLATE 34
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PLATE 35
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UNITS : S1
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thus vary
difficult
tudies

soil dat
diffe:,



5.2 HET:

5.2.1 FAO c1issficatioi

5.2.2

Histoso e are soils having of 40 cm or more (60 cm or
more if the cgo...-J.ic _Aaterin of -(311 ,1:4-112m or moss
or has a bull!, teunny of t-aan 0.1) ei-,,her e::terlain,7 down fro,.
the surfac or te.11:,.ell within the upner 80 cm of the
the thic hiAy be r,.Aen it reztS on rock ov
on f of which the r r -ices are filled with
or

Eutrie
more at
permafrost

which

Wit;¡

coy-
Asc

u, Finc -

river.

alpin6
Histoso

5.2,3

subsidence ,

Fqstesols pll (E,, 1:5) of 5.5 or
20 and. 1.,_-_,7y!c. the sì.--1_rfoe.,,, lacking

L1)0 cm of the

D7sta .As having a DH (H2O, 1:5) of less
hi,Ln 5.5 Lt the soil "oeteen PO and 50 cm

from Lhe surface; 1.,1.;a,, within 200 cm of the surfac,

Gelic 1iy are IastoscOs having permafrost 1,rithin 200 cm
the

is now aftu

OR tLc

.EU, In total

thP
2, conteni,,

ocally and
re the

A third
;g of the



5,24

5,2.5.1 Eutric

lects on the Red Sea coast, t
mRke these sc,is unfit

soi1s in Ethiop7L,
is simply an
valL", and
Hi

Source: AWASH

5-3

:nsideree,

soils

The perixsnentay - the hollows
ently in the

nviD.erous chahnels. xaei oyara fills up the
ground be'.-..-Yen the .7ahl,e_t, network and are
sones rana-fr5, 3.F;, -ly durin,. the floods. LI the
rainy season i-,ney uf various depth,

_ (ter lilies, Tyr
etc.).

-r

These soils exist etecon the l,:rt bank. LIN:ti and

. -cp the or La's? k.00 ta the
n.ch of t',-ke _7 i12,a,se'-rahle, the ac-s
possibilivf sef,,t floc!.

reservoir ,rtelta. area. Numerous
live in thak..

into acid
ilt!.;re In ar(::

Hì do not occur in Ethiop Dystric Histosols
:ur alpine gs and Histosols - nate elsewhere,

5.2.5 Profile des,.

soils,

ntial agriculture:!
The fol

river



5,3 LITHOSOLS

5.3.1 F:710 classi.

1,17.thoso1s are soils which are limited in depth by continuous,
coherent,hara rock within 10 cm of the surface,

5-4

5.3.2 Gsherai environment

Lithosois
covering over 16% of
countr, wherever, in comb nati
too ' _r

too yuung --
significant
the nddtio.,,

cunp Li.s,,,is

The

and in

iy si

fy

platei whe,t,

5.33
Occur%

Litho Is
ver:
thus

conipaa tive1y gooe enniont stdtus.

in Ethiopia
fhey t:woughout the

erIi vidual opes are

ials 1° -.11y

to hav oy

Ethiopia, is
on cu1ti ted

-n in are

N4h soils oc4u. !yen on

the 131u...: Nile,

ilyer is

,.)11 all



.3.4 La d use and vecetation
No:7j, in Ethiopia arc natural vegettion

,Jil surface in parts
, to forest in the 1:

the .L.,A is int-
-

3Juce a , or two
but erosion r-sults the land being abandoned.

5.

5,3.6

pr ,1

10 ci limit .; Lit, st ictly
_,..ulturL , eft to

tation..,,,,, , water i ,,, ,, areas, with

'Lrictly .1e. -d hTc tnq.

rainfall

tithosol,
This pnoMe in s,:ylthern Harerge. The mean

soils - significant
ial its on the

.hi,,tics of this
rial.

Lithic soils wi' :'1f7'L,7-e calcium sulr;.hate on shallow slab
derived from the .1-=.Th .7,:,,:sum formation,

A) Gener

These soils are n ,11 cockade Irw-dn gypsum
hills oh the main foxmhan..-pn which occ es a very
consi,:l.eile area in. all the low.er Ogaden 'I of a
line Dihurt-ebri r h.: alluvial and

,fh,1)cnenJi,F,'sich The association.

st,1,:::tches over of the hills.

ed to the deposit z:on.e:, .:,.'.e,drng to the v'F.



South of
Wabi, the :-ter

spreadino L3 flow
deeP.Ihs ,h1,,,:Ly cut by
erosion. Cc.: -1 Dil.;_n

Dena"-, and ,:hhar anh h L-11 ,.t3-

spreading !iones
grayish rounde .r i. u .0u i - of alluviA
and red to yellm yed co,h_f_h

The gypsum hills reo earL t J.. test pedocjf the lower
C,saden, hence
of -,iery loose :.- 7 T whf
one when n(f, tlfh.'.:, of

nf
zones

Profile descrig; .on

7: (2,,,5 Y 8/10 silty. Icf.!h
_ 7- u St e

7 en t - -

Greyish white translucent gypsup-:

or:euientiy f-fil layer is -Yfy the gypsum slab
:.)U1-, Crop E

hilTs ard -

of light, fro. .::-e to re-:.lected

on the
deposits co.=, 20i.as are

The upper hcf.i:un . .hihts of irregular
on the fdd s,-.;

the :.y.ps1...sd slab muy th'..h.r..

bilized Jig rain w=',er water 7:- :.

on colluvial or aued. in

and provides thes,.- but on the hills I
no neocrystall.

PiiysJ.çal an.5
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reveals the esence of a quantity Tf soluble salts
main17 ' O sodium CTlQriLe 5n,7.

Cultr. Tantoral fitness

These -nsuitable for culti7lation. During the rainy
season they constitute meagre pasture aroundl: Tr:;:ich are

nevertheless relished by because of high mineral
element content (esiDeci7T7 ()f Plants. 71:f..-sse

would constitute a vast , .1-q.e along ,I-

5.3.6.2 Lithosol, Addis 1J1-;-,
This :roic

The soi.i

cult
soils
soils occur
soils
soils,
weat

and are

be

natur

Source: LUPRD

A) Profile description:
- information on the site

Profile no.:
Classification (PAO)!
Date:
Author:
Location:
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- Land capability ..95ties: The lands severely limited
in Tiotential by.tl bouldery surface, very uhLciw son l depth
and steeTD slopes. They should be used ,:-,ctive natural

vegetation only..
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descri-Aion soil d.epth of 25 cm and bare rock

Very skaulos Lithosols with 10 cm (occasionally 25 cm of moderate
subangular blocky f.:1ddis'n brown sandy clay loam over in situ.
and hard spherod3cf. 1,reathered dolerite. Root development is
good in the soil, :.:Lta 1 few large roots from old olives penetrare
through the joints of the dolerte.

0-10 cm. Reddish '5.ravn 5 Y:R 4/14); sandy
clay ioam; moderate medium slAangular
blocky; many fine tubular pores; many
fine roAs; few soft
,death: dolerie stones.

10 cm In situ hard weathered dolerte;
limited topsoil and fine roots
bet-ueen fractures; residue of
coarse sand from dcierits minerals.



VERTISOLS

5.4.1 FAO classification

2

Vertisols are soilc ha\ring, after ihc nan 20 cm haire been
mixed, 30 percent on more c:psy i.n all hc-zi_p-z-is to a depth of at
1r,ast 50 cm; developing cracks from the soii surface downward
-which at some period in most ya vas (unless the soil is ir-aigated)
are at least 1 cm P Pc, a (:P,:t : of 50 cm; havin one or more
of the following; _ micvoelif, intersectiny. lickensides,
or wedge-shaped a..vu eaat some
depth between 25 100 cm from. the surfaae,

Pellic Jertiscis are velajpipi,. havina .1',Rpqu cn.colInts oi _LESS 17,aan
tioninani, In the soil sm,p.trppi throughout ..pie upper "s,',p cm.

Cha-orate havii moist chromas of 1.5 or
more dominant in. the poil 11-tat-nix thi t the upper 30 cm,

5.4.2 General envirr:

The largest extents of Vertisols are found in centr Ethiopia

on the volcanic plateaux, colluvial slopes arad sideslopes of

volcanoes, on the colluvi:f1 slopes and alluvial plains that the

Sudan border and or the Yast limes.:und plateaux of central

They are also found-in mo. s limited s:.xtent in such vare ea si .....as .as

on granitic colluvium in basins with seasonal drainage deficiencius

in southern Sidamo, on sandstone collt.rina in valleys in Tig ay, on

the flood plains Fafen rivers in the Op.len

and in basins in rainfall reaches 2 rdP

Vertisols are O roughc t Ethiotda, in all but the very

driest climates and ss the _um of nsrent materials, with

the exception of t -11 common only

their topographic pc ition on flat to unduli, Thev caver

approximately 10 percent of the country,
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Chracteristics

Beyond theiHdefinin,g characteristics, Vertisols can be extremely
variable, Chemical, physical nd behavioura oharacteristics vary
widely. Very generally, are dark, moPi,iorilionitic clay soils
which expand and contract ,::th changes in mo.sture content Lnd
consequently show wide vertical cracks when dry and often dcoslcp
slickensides, i.e. ped surfaces which appear polished, when moistened
peds expand and slide across each Low permeability, high free
calcium carbonate contents and qiiai microtopography are associated
with Vertisols but do not invariably occur.

Land use and natural vegetation

Land use en Vertisols in Ethiopia varies widely, depencing on

climate, pressure on i.hs and and local farming systems as well as on
the particular char: i!Tics of the Vertisols in a given location
Intensive rain': , peas. ut cultivation, 41 extremely productive, of
teff and of len as a second croe residual moisture after
the rainy se.a.su is typical of cnntral Ethiopia. During the dry
season, and jo thoso oreas where drainage proh , ere most severa,
grazing is the 1 ,d use, Sudan border Vertis:.
are irrigate::: -.il sec._ dotton In central Har.7
grazing is most celi, hrrrr. s, therP is some peasant dry farming,
Where left Lo natural veget:t , grasses predominate, with some shro
and tree vegetation in drier cimatesv

Management

The limitations for agriou'iti-re of VP,Tti'z,ols center on their
texture which is unsuitable fr 55. crops and can create work,,.. yil.:t.
problems for both hand t',11A farmino-, their
and contraction whic'!- can result in riraie difficUlties when the'o_
soils are wet ano ..ded ano in root :Alen they are drying
contracting and or and the srn e'..-osion hazard, tCso

dry climates, salinity and alkalinit,



0-10 cm

10-40 cm

40-95 cm

95-160/170 cm

5-18

Information on the soil:
Parent material: alluvium/colluvium
Permeability: slow
Internal drainage: slow
Depth of groundwater: not encountered
Drainage poorly drained
Moisture condition: ily moist to 100 cm and wet below
Stoniness: none
Rock outcrop: none
Evidence of erosion: none, deposition predominant
Presence of salt or alkali: none
Human influence none

PrOfile description:

Deep heavy clay with strong iron mottling at the top and stron
gley features and strong slickensides at the bottom,

A1
Very dark greyish brown (10 YR 3/2) dry:

1
and black to very dark brown (10 YR 2,5/2
moist; clay; strongly developed fine
crumb aggregates; soft dry, friable mo
common fine, faint to distinct iron r,,o.-t-
les; extremely porous; clear smooth
ary,

A
12

Brown to dark brown (7.5 YR W2)
clay; well developed very coarse
primary structures breaking into st_
devsr"opdfine angular blocky to crid:
agegates; hard dry, friable moist,
tic and sticky wet; many coarse pro
iron mottles; many micro, many very fi
common fine and very few fine pores; Wk

1 mm manganese nodules; clear wavy boun-
dary,

AC Dark grey (10 YR 4/1) moist; clay; 'rTD
: .zeloped very coarse primatic prim_r
structures breaking into well develo-!De6
medium angular blocky aregates; ext-
hard dry, extremely firm. moist, very
plastic and very sticky wet; many c/'
distinct iron mottles; many micro,
very fine, very few fine pores; 4% i
manganese nodules; clear wavy bemnù:,

Dark greyish brown (10 YR 4/2) moiSt;
developed medium to coarse angular
aggregates; extremely hard dry, extr
firm moist, very plastic and very :en
pores; 9 mm ma,Igane noddules;
wavy bouDd



160070-195 cm

Texture (%, mmi)
2-0.2
2.2-0.05
0.05-0.002
0.002

This prfile was
is a Fell ' .rtisol
pyrocl6stic
lower than
tration of CaGG,
all the classic cha
-ssore

' browr.:j , grey (2.5 Y 6/2) moist clay;
, coarse angular blocky
gaes; eL:t9 Ly 3cuc1 ex'ccuely firm

wet; com-
mon faint 1100 mottles; vr 11-it..7o, few very
few fine pores; % 2 mm flCic nodules,

'-I )4 6i _)
2

6 ) ,-, 2 2

21 13 3 12 3
..-...

i 1:' 89 33 93

et SOHt s

on ,
it

Hterhs,,a
-haIs

of the y C7H

, the soil ,:6s,aribed here ha:
Vertisol, i.e. gilga

ilspite a , of 3%

h .0 4.1 4.3 4.6 5.6
T:( )4,1 3,2 3.2 3.9 4.7

8.1 8.6 8.9 8.8 9.0
CaCO, (%)

'

6,0 6, c, 6.0 7.5 Liao

Exchanp,,

Na

Ca

,
Q

.:)4

.,.7
0.9

-ifs

- ),

0.5
,,,,z,_

-1.7
0.8

27

0.9
0.5

35
Mg 3 2 12 :; 3
un 2$.2 0.11 C..12 m -...2

(:2.':/100g) q..1..G 'IAJ,C) 5:).0 48.0 43.8
l.5 5.,1

-0, , 66 90
Organic C (%) 2,5 1,3 0_3 0.6 O.(
Total N (%) 0.21 0.17 0.10 0.06 0.04
C/N '.) II 8 11 14
Organic matter (%) 333 7

x
h

,I, , 1.1 1 1.0
Available 1205 (plam)

'
19 n-s..,

3...y 23 "u 33

Laboratory data

(cm)
0-10 10-40 140-95 95-163/ 160/

170 170-95

5,4.7.3 Pellic , Akak



5.4.7.4
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5-22

, 0 to 2 percent slope
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, annually. Lans now is
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such drier than that for the areas of

ted in the laboratory data. pH is

would be typical for a Vertisol

J°:- the high exchangeable sodium levels.

ndicate montmorillonite to be domi-

:-eflecting the varied origin and
Fhis will contrast with Verti-
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Ca00,-,)(%)

0-io 10-75/66
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cD 3

100-130,135

0.2
Organic L. (',o) 2.3 0.2
Total (%) 0.25 0.22 3.04 0.04
C/N 9 4 8

Available P205 9 16 11



Profile descr:',. '-r-

T folio- ,---f.',10 e:Lemined in a
sì.),acial-iv preT:.. ..11. ,..:s...)1::2h so,.:.:. -st of the office
buildings ori t'.:c Prnject about 4 south of the Setit
River (appra-....I Aely i4 17 E aano. -)., ,

s- ' cri
,

..:11uvial 17.11.(,,iin, under nativ

mili-J.f-:,,, ;-'n.ol...niand. Elevation 3.',' ',':7roxIa.:,,,-6..:ly 15,..,0 .,i.
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100-120 cm
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SloPe:
Landc.se:

Veaet

Eainfli:

Inforrn..9tion on the soil:

Parent material:
Drainage - ,;yrofile:

Drainage - site:
Moisture condition:
Flood. hazard:

Depth of g1ry,7
Sua'face conditio:

F-,ridence of erosion:

Profile .escription:

A moderately deep very poorly drained -Erofile with very dark grey and
olive gre. colours, The pper hou5ion, is. formed in a shallow collu

vial ded thio overl:tea wirizon. in alluviUm whicb

shows soi_ craakaH

is stroh apw 33;

horizons. IT -.,-eathered

are well develo:.:: in the profile,
the zones of crTrking.

75 cm

5-9.4

I percent
intensive
edaphic gr.use

Pennisonn,
abou:7 me

';eo.-,, dark grey (10 YR 3/:1 ) with colon
li.a. distiLct ,rrong 'w. mottles

clay; Ism anKr. .3Tio. k.-. -r.ctuxe
13..3.rw h rerticaa r.ç0sr,

and.

,.. dark. c fl-.) YR. E/1.5, few fine

Ii ti"let mottle E.andw ;lay.;

d3r3-4 to coarse ar.2,:x.'2..1..-~

vtremel,r ' ry to ver'y ver-

tioai cracks :de to "Pn-ww few fi:

s S ani.an fine

medium nO eai emooth

Olive c,,rey (5 YR "-).5) with many fine

nent loc..... very

side features. The profile
3 occur thought alI the

Lt,ltre at 10 &am depth. Roots
he :..-tret Jeuweeh pzIt'.1S 11.1

alluvium from Enticho Sandstone
Very poor

eiving site
to 75

' -

i.,aentrprdOpo ,a1 - during the
sea-3ou

not
(15 ara wide) and freq.:cent

holes



:- Data
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axe h at: s

11,1g

20 1.)

9

7 1
0

5
2 6
0 .0
0

' k '11 sc. s anast e
s 3/.r :_ .

- ) en01117,/

-I n no:

2 6 8
0,5

ra

321

, )

)- 0)(311).

Total
Oti 8

32
'T9

2
-3,90



Available water capacity
% weight
volume

Porosity ()
total
aeration

.5.47.6 Chromic Vertisol (moilic., Jij

The foflowlri orofile
VPrtisols have
the workability
particularly well

These Vertisols are

5-29

-1 r
o

, r
tau m) fflsJ,,

'Depth :cm)

moderates

:10 of VertisolF The are

ended in the north of the Shebele
bas5n, at e mean ng fron 1 200 to 1 800 m w _re rain-
fall is app-.°,)::-,ILL: .2hey s',7p.Ach over 6 860 Rm and are
represented in s.:.:. In ï.; ::n ins s sin:. :ebro:en Babile and. Fik,
Midegalola, betwee, .m.at-e-en Jrhe Wabe and. t:he

Mojo, and. the
Si -1:...day: th, aLly undulated

developed 51:id

struotura; dom:

develope moof g3m,doa add. _niform transi-
tion to:

zone) or of a c.
Pik,)

feJlfatipJ .ff L-ineae (jijiga
..ush with pie en acacias (north

Profile. deser'
Location: 21 km 3f Jijiga near the Degeh lar track

Profile description: Over
an

gramineae with symEal. id,s here

0-30 cm Brown I0 YB li 2":1-7/ , well -

(-)-0

22.2 1L9
27:4 17.6

46

66 24

Source: -

A) General



crq

cm

loo-160 cm

onei;

clay; vertical s *12,1.31age

.....12mitirm7 a so;,2,-.1y-deve1opc,- '.2_,-;_F-

YrIE ...--ucture sit2 uom very 6ist-';11,--c, :::_ckerl
si 1:7;;:.(2,:le 21;;o1 ' -..--.ts giving

; stru.ouli( ;ell devel-
opeu structure;

rathc:Aj.L and ir5.Mi0; ciens,,:. ' system;
some s;,bnngular 1o2 .2m- pebbles '.'-;.2...;m..o.z.inately
0.2 to C.5 cm; gradu -', transition t.

Dar! brown (7.5 YR 3/2); clay; ),-. 11 developed
medium prismatic st.ructure mi711 v'ery distinct

.;fther humid; compact; looser
roo! a:.H.L - 0.2 to 0.5 cm limestone
pebbles; umon to:
Brown (7.5 IR str-S .Mbh red and browil

YR 21-; ium 'ismatic structure
- - 6 raf".:, er ls e

?;5-otmeter 1,e.-m.:mimately 0,5 cm;
relatively
sudden

tra o.-1-1 to:

140+ rn Har.d calcareous::'ro a'- of nodulc type.

C) Laboratory

Clay is predominant in these ..'o brown 5oils. The Toose
granular horizon is.37) cm thich», et a cm
de:th with distiru: slicP2s

,s into a tr r
st
roU,-,, system

Vertisols admays avot ;;ith s.;;;-.2;. -..onted
nodules i5ib:(0... S

Mideg.aloia.), or (J.1::- a zora: ,

the of thiF., ' me-

zon

:Euion of'
C8aCare:01:12:. .,e noaules
All this soil c, 17.;e:reersio).

"p t

0 -'30 30-100 100-(J60

CaC0 20 22 20

Or -e m..E.
To-H ton

.,,,

..) ,, ,,,)

0,20
i.7
0.10

1.4
0.06

',,2 10
pH 8,0 8.0 E32,

Eo.:choi-Lp.:oae,-; cations



11. is cons aent.]...y insufficen

horizons but e formed
during tni.E., ':ted

crust.

The content of nic matter is high in abs
3.6 perc ent liun at with 1.4 Iperc
the impo,:t f th

tion are ',;)TEcos ht.
and the C/d : - 13 no 15,
ii zed,

pH is approi-.,:aately 3.0 The
characteric. ss p montmori1loni-2_

is base-Ea: ..7,ed. The exc.-:.

the surfaPe sul. at deTth.

tpnt is
uttc Th e

ratio is
unfavourable nits-

D) Cultural fitness

These soilp are pa2, opseweriv

as they niaL_

ir y id for tne e:Kte3.2.2

the These - :Lis are

' - P.P,inTel7y

be se2..

sd to

c-f agrar horizon 2 .2

need only f..t

where yer.

farms.

5.4.77 Chromic Vertisol

The follcs

and chemical datn, and an indiars:

Alkalini-L is not a

is;

Source: LOWER VALLEY. OF TRL
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ferti-
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anc e 14.hcR
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f the north to
t and

*DO hould
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,sance at .2he surface

iii) the
.11-»- in the Sijiga region

and. i-v.) the c50,,d-

f::.-.;2 large-sized mechanized

descption, ahysical

the variations e;:isting for

'horizon

'Ibis is due to
,..Ibby associp.'

salinity is often

cies Tor soils

,ELE

a rango 7f Vertisols on the lower ',4abi fiord plain in the

sa oainfall is less



Vertisols and Vertie soils vitb a griamosolie structure

General

These soils are well rerr:zen valley of the Wabi
Shebele and are forzac.:1 an thr
origins: i) brown ari, reddi a &Ur.
(alluvia of tary rivers to the north-,
derivedftbm Ku5risianil limestone (alluvia o--

west of Gode) ;,,,nd iii) brown alluvia of t'iz(,

the largest area

0-15 cm
silty lon.

dea.

15-30 cm

In tnis mean profile
horizon and more
horizons are
sive and dr:,,

two horizons a_
they present a pre strt--

ha-ve often been se,.:...rate6 n-
distinct in Vertisels and
cases, snrinkage (,:racks are al
The gypsum accumulaticL is lw-: 3 ! -

BO cll. aepta. it nove.r O.0 'u:

rtii,..re is very
th-., second. L.

i

FT(3W!.. ;,-) reddish brown (:. t I 4/4); clay;
m.,odrr. .ar::1.e strorb:(.7,1ed angular.

bloca,..,..-..,:r.;.; irtazni., ..7......aarous rootietE;

.on to:

- alluvia from different
f basaltic origin
of Gode); ii) alluvia
7 st.,-,T.pby river north-

spreading on

brelii,,n. (5 YR 3/2);

slium to fine strongly

boky structure; dry
rats rootlets; gradllal

to:

up in the first
ToTh

:Bag . x (nr

i_daas

'out ln botb.

;yea at abcya

Profile description:

Microrelief: microrelief
Gen carea vegetation

cm iird-be of horizon with small gypi'i.,:aM cry-

V,3-80 cm Brown te reC,rf 4/4);
0,5 to 3 ( shri'cracks

,T(

i
rooletsi, gradual transition. t_



Morphological and textural varictions between series

The grumosolic horizon is very well developed on alluvia from
basaltic and limesto (4o cm thick) origin, of the BU-Y and other
nearly temporary ri.v.17. In the Wabiplainit is only 20 to 30 cm
thick. The prismati:: horizon is well 01ffel-enci, :in all the series
with distin. t slirensides on prisms, except ir ';',7"ThciC sols where

only shiL croeL a.n be seen. The pc.vd.:.:y Am accumulation
of crystal:T, i- present at a more or less high 1- - in the profile,

,f:e.z)ending Le pulsation level of watertable perched water-
It the base of the Ezum:,lolic ih series 10

snd 12 and Lc. c-,ther series it remains between 90 ae 120 cm. The

Leve ulwrs ',.:ousists of clay and hevy clay at dept'a. Conversely
in the gvomosolic horizon the ',:exture is ligter is some series.
(See below,

limestone basalt Wabi Shebele brown alluvia
alluvia alluvia

Series

Deoth
(cm)

10

20

30

40

50
6o

10
80
90

loo
110

120
130

C

D) Laboratory data

ael-th (cm)

0-30 30-80 80+

CaCO, (%) 19 20 19

Orgaiiic matter (%) 2.4 1.0 0.8

pH 8,1 8.0 7.9

EC (annos/cm, sat, ex.) 2.0 4.3 7.4

Exchangeable cationo
(me/100g)

Na
ESP
Soluble (%, of soil , cae. ex.)

NaC1
SO,Ca, 211,0

4

Total P 0 LI,Tm)

C

C

12 13 14

0-SIC C SL CSiL CSiL

15

1.4 0.9 0.7

0.2 0, --') 0,3

0.8 1.1 1.

16 17

0,009 0.027 0,092

0.070 0,i06 0.170

1900 LO 1800



The content cf c lLrioJo rìre ac:atlin to the extent of
fl6ding and of c,,;.?-elopzien,:, of graminea

Ttation in ir s nì. conci cni. U rr for horizon 0-30
x, the con-t co -xes - nr '75,92 ."'r the alluvia col BU-Y temporary
riror to 7,6% in tnr, :'ioui area.

Conductivit sattion ei;hrro,Xr, meren; es witt depth.
At 80 cm fletth aU deepa.L conduct Ay is hi , series and
in other serie.s in /a. .-les fría. ia.,0om tr. F.%,ahona -7e sodium
exists irYniLart 02 0.6 ,126./100.

0.L as/120e- TU fin U. oiro
2.2 a mi%iu.:(1 c.," 0.4. C1.0.6ride ,-.taa,0nxaricu 1,1f,re

depth, and its ::lu).c. :0% 0.12% of 1 and
these values bein1 Jal-. The chlLni. conteltc,
classiflerion 01: thesa soils r-ely saai
for
The
that n-

5-34

In natural conditions, the content of organic matter is high for the
region at 2.% ,ITin, t of Vertisols
usually loc3::e(! i: ,L,c,;. .ea' h.1 Tlooded ,:',H..1 or in hasin 1-

lecting rain .,7a,Jer. T' .%lis L.00thih 3,0o 205' of calcium
carbonate ehf!, hi- is imatel:( 6.0.

The e;:chareabile ,sotasu5h0. c xiries from mediuM to low whereas
at depth a o sodix».:P is invariable and

in xtitiP,:, 2.2 ESP varies from 0.8
to i a-11d sho,s no -1.;:h of Cc.nuctivity of the
saturated paste remains low at the surface anc:;, is o,-:',.excate st depth.

Soluble salts can be divided ìnr. nro i)

sodium cblori2) an ii) s-h1J.Jn:(7 c pum) te chAcride
content irce,ses in C,2 to 0.5 g/1000 but is
still low thou no le. Without effct due
to the concen. i:cfigrio21 in

horizons at L. (7,-f.71,1 also incneases with the depth

from 0.5 to r iJ/1000. The ,Tatioh indicates that
the sturation extract is,-1-.Tss ovni in soils, the h4-1
g:pum solubility being 1,1 000. Consequently GYI.
acculation is low in chis confirmed by observaticr.-

iccoderat
f

T.

-dmum of
3 with

:cmncLcis 0.006%,
the

J.at-"trb ,-;hows

Chemice.

Variations lo,s2,1;: matte ngeable potassium,
ESP and solo...:e,



Depth

(cm)
Series 12 13 14 15 16 17

0-30 0.9 2.0 1.LL 1.2 3.0 1.1 2.4 7,8 2,6
30-80 Organic

matter (5) 0.7 0.6 0,9 1.0 1.0 0.6 1.2 0.9 0.6
8o+ 0.7 0.6 0.8 1.0 1-0 0.5 1.1 0.5 0.6

0-30 116 0.5 1.6 2.6 2.0 3.1 2..1 2.0 5.0
30-80 EC(mmhos/cm

set.ex.. 110 0.7 3.2 2.2 5.0 3.3 3.1 4.0 8.0
80+ 1112 0.5 6.6 2-.2 12.0 11..0 3.1 12.0 10.0

0-30 Exhangeable 0.2 0.3 ra 0.1 0 0.3 0.3 0 ril

30-80 Na (me/103g) 02 0-3 0.8 0.15 0 0,2 0.3 0 ra

80+ 3.3 0,2 0.5 0.1 0 03 0.6 o Ea

0-30 1.5 0.4 0 0.6 0 1.6 0.6 o Ill

30-80 EP.P 13 0.6 4.3 3.9 0 3.1i 0.6 o 111

80+

0-30
30-80 Soluble Na

1.3 0.6

.001

2,2

.010

0,1

.00.?,

r,

.00)4

1.6

:008

1.2

.002

o

.007

m

.023

of soi ' .006 -608 .003 .0014 .007 .014 .092

804- .110 .001 .078 .004 .185 .116 .007 .185 .116

3-33 .334 .017 .034 .103 .o58 113 .075 .058 .137
30-80 Soluble CaS0.1

of soil) .113 .020 .130 ,079 .137 .099 .103 .106 .172
80+ .120 .013 .140 .079 .275 .200 .103 .275 .206

Gone' .4:on or. Vex- ls and vertic soils:

Vertisols and vertic .sol.s of the Wabe anebele Valley present
the following main characteristics: i) texture consisting of
clay and occasionally of silty 1,3am. at the surface; ii) grumosoli6
topsoil, very well developed nob moderately thick (30 cm);

a roL. 31erumulat-ion I 3..ptu of chloride which may
concenfrate when ii-rigate,a anJ insuffic±entiy drained.

Door gypeurll -17R, and 0 no profile alkalinization,



S.478 Pelli "

escarjment.

The7'

Profile descriptin

_1:Y:A on the site
frs

Date:
Authors
Location:

Ciasesfication
'

Phy

77,1

--a the soil:

Paren residual material. derived
Lisait

in tro,

Ti this 1.(hft-

:y

Jf the northe
are

re

L4iu,,,Ice of - of 3

- Profile descrip-cion:

a, k!',orkena

B. S. Paris

- -

1. and pulses
51

O:: the shd CaCO36

at the s!_: Arizon has a cda.
structure



30-80 cm

80-170 cm

170-210 cm

B) Laboratory data
Depth 'cm)

0-30 oc,

Texture

5-37

Very aa..Y. grey (10 YR 3/1) moist and
dark grey (10 YR. 4/1) dry, clay; few
medium falcI ,ties; strong .1,!eirl
angular blochy very hard very
firm (moist), --ery sticky and Tery
plastic (wet); broten rLaezr.:6ely thick
clay cutans; few no Incet-ting
slickensides; diffuse and smooth

Very dark grey (10 YR 3/1) moist and
aark grey (10 YR 4/1) dry, clay; few
medilrn faint mottles; stronE ,.oarse
ahFuL', bloch,:: extremely
ve::y very s .cl, e.n.d

lastic (wet); brc.'ke. -Ioderately

cutans; developed
intersecting silfe. nsides:, clear

ceL

Very dar.. . brown (10 YR " /2)

moist and d -i_sh brown (10 YR

dry, clay; rew ..:b.edium faint

blocky; vert....!

ft (moist )

sticky elna ve:.; plast::c (wet): br,;..r.en

thin. interecting
CaCO2 nodies;

2-0.05 22 20 16 16
0.05-0,02 23 22 17 17
0.002 C-,-,..,- 58 66 66

17.0 16,6 27.1 a
m

CEO (r2/100g)
Base saturation - ;

33.0
65

31...0
75

20-,
i-,

Q!,7,1

3L6

Organic C (%) 2.2 1 .5 0,8 0,33

Total N (%) 0.25 0.17 0.13 0.04

Available P.0_ 10 12 8 17

ph (1:1, H2O) 6.0 6.0 61 7,3
Exchangeable cations

(me/100 g)
034 0.9 ,---, -

-,..9

1..0 o.3 0,,9 ,-. o60



5.5 FLUVISOLS

5.5.1 FAO c1assifìcaton
Fluvisol_s are soil:. opg-d froTe 1-eoent alluvial clt.posits

having no diagnostic horizons other than (unless buried by
50 cm or more new material) ar: ochric or an umbric A horizon,
a histic H horizon_ or a sulfuric hori.zon. As used in this
definition, recent alluvial d000sits are fluviatile, marine,
lacustrine OY coiluvial sèdiments characterized by one or more
of the following properties:

having an c:raAnic matter c'ontent that decreases irrgulaTly
with detth or that remains o:.:c4e 0.35 percent to a derith of
125 cm (thin strata, less organic mattelr if
the finer sediment belo..: *-ements);

receivi'ag fresh ecs, ariel at regular iiftevals andfor showing
fine stratific

having suifidit matel. w...ithih 12'5 cm of the surface.

Etric F' havir 2. 555555 55 ?..PAriaration (by

NH OAc) s C h -_..s,rcent armare at asid 50 cm from
thé surfac which not t ne same depth;
ing a sulfaric -..terial. within 125 cm of
tse surfois.....,_

J_LE: are Fluvisols. whh are calcareous at least
'b. ween 20 and 5C cm Cross the surface; lacking a sulfuric horizon
and suifidic a of the slIrface.

P 7uvisols hav:Tnp: a. base saturation (by
t 50 -percent in at least a part of the soil

between 20 and 50 cm from the surfaoe:, liackg a sulfuric horizon
and sulfidic material viithin 125 cm o.r the s-IIT'facr-.

'ionic Fluviso:is are 5'112.v-isols having a sulfaric horizon or

suifidic material, or both, at less than 125 ost from t'ne surface.

5-38



5.5.2 Envic:

ern Harerge.
Fluvisols cov

5-39

Fluvisoìs, like Vertiso s, are fo
but only nave ir common their occurence

Rift xd western
*ely 5% of Ethiopia.

5.5.3 Characteristics
The essents'il defining cteristic of by isol s that

they occur on , sits. As such Lheir properties
are largely c mech;.:.ns the origin of
the alluvium , , Very different
texture and drainage Oaracterstics will o'cr within the same
climatic zone. In addition, because the mechanisms of d!_fsition
can be so and variabl:::, Fluvols can ho extremel:.: variable
over ver n -t distances, -::;d to texture.

The one characteristic all Fluvisols have ir
they occur on flat n" nearly flat land. High water tri and

associated gley-ic often occur, although less
alluvial fans. Pan. si...e sorting, and

characteristics wi often reflect th'e - of alluvium
of different origin c: ir time.

nearLr flat

In total,

land. They usually occur in limited extent.,_ for example on
lake margins in the Rift valley and a lonf shores of Lake
lana, on deltas on Lake Abaya and Lake Turki on alluvial
plains and along the meander halts of Hvers such as the
Awash, the Baro, the Wabi and in small intermontane
valleys and 4,n enclosed hasi:,,s in the : -.11ands of Ethiopia and along
te Eritrean coast, r- 1. -gle extents of Fluvisols do occur on
the vast aliuril fa off the plateau in north-



5.5.4

With the end of de.<,

cli,osition is possibly
bes:ome evident.

Adamayleaching an
the profiie.

Land use and natura
Given

_hat F)uvisols here
on the alluvial
river. Given the
however, they-are eta
potential for state

overwhe'imingly dominant, the climatu and associated
processes, land use are ation cross the spectum of
bossibilities Fluviseh, productive
adricultural ls.. ci in :There no natural
vegetation will Thew.. i: r: on Fluvisols alternate
along the Awash riho.?,r betweam utahara auc; Dubti, near the Djibouti
border, with areas covered by Fluvisols which io economic value
due. andfor all
prûvhic. scru; :on for
short :ains. On 7 margina ,
of the highlands, Fluvisols are
but as water recedes intens-o
the residual moisture is
Harerge and the southern
is sparse due to the el
main land use here. In stern
Tse-Tse fly has restricted 'numan

ition,
t.

.tics of sCit.s
ition of calciu

ot-tion

TtLn,beci uncle

-lry climates where
lic processes may

may occur as
,-1,:te at depth in

ysical and

17ation - latter barely
:Hiç livestoc* grazing during very

te Tana and in the river valleys
flooded during the rainy. season,

:rnt cultivation of legumes on
;fluvial fans of northern

a,:tural vegetation, which
'ic livestaek grazing is the

::babor, the presence of
settlement to such an .e,tent

ai

wooda-a

Fluivisols
as - high

characteristis f Fluvisi Hie origin of the
alluviv: the microtopograp it-ion, the
mechni bf deposition e these ..ats are not



5.5.6

Management

The major limittion to the af-ricultural use of Fluvisols
.e frequent req.,:,,c,t for control and/or drainage, the

latter part-7.cul3rly dfficult due o an often higL water table.
.Such - e less serious on alluvial fans u. u un Fluvisols
where deposf.tion and flooding have recently ce,u In dry climates,
infrequent fioodinq and the consequent pattern:, in the soil moisture

commoni slinity and alkalinit' While such
ci-. ditions are through leachi- , this approach
is unsatisfact an many Fluvisols dur, of sub-
surface dra-L in the face of a h

occur

ensure.:: -

year and may pbsvlde e continua] uoplv of irrigation watei for the
whole year, allowiK multiple cropp-ing, In Ethio)ia, except where
salinity and alkalinity .cs excessive, have a high
natural fertflity, the of the :1 sibm :).ecing in most part

the ib,lcanic soils bf the plateau.

fc,r . -Jriculture. They

,-ather than
,ed of water wMch

u, sí ' - at least -O.it of tilt-,

nce

Ehe four types of Fluvicls abev3 a ' occur in Ethiopia,
Calcarlc Fluvisols occur i. to Iwo and river valleys.
Dystric Fluvisols occur in wez.,:arn Ethiopia, whar, the allu,Aum
originates predominantly in acid soils and is deposYced in
high rainfall zones. Thioh-ft Fluvisols, which are rarely usable
due to extr,.,-: biditv (i.e. of below 3.5). bccur along the
Eritrean cobst, tric FluY occur th.: the country
Saline. and sodic -ces are Eutric elally
Cal caric Fluvisoc in Etiyfob-ii'_.



5.5.7 Profile desCriptions

Eutric fluvisol .Wereta

This profile was taken on the eastern chore of Lake Tana,
Gonder, approximateL 10 m The a had just been
reexposed with -.tk:J of reline a time aal 1 into
the dry !7.e.. ,son. De.H. tional ihg, high irregul u,-qzYnic

matter cchlts and p, _7.1 -Mg indicative of a high water

table are a.0 charactL,r'stic of Fluvisols in such topo raphic
positions.

The slightT: pH, high potassium and very low available
, contents are ch.. racteristic of the volcanic soils ar,-:uh

Tana, from whi-h the alluvium of this sDi) oriqThates.

Lop-:Ltion:

coarse texture.

Source:

A) Profile description.

- information on the cite:

Profile No, ; 34, W,,,reta

Classifica- (FAO) EutrTh Pluv5soTs
taxoc2Dr:: Typic c ras en

Q

33'

Gond,

The soils arc_ !akc ickly maturing
leclume crops, -h Fot .6 fertility,
the 1 °Id on1y during thc :.ztason ash the sofls, are
soma divested f res-idua.: ocil wAsture due to a fairly



Elevate
Physic.. position:
Suht , "amdform
Mier

Climate:

-Infsïn.ubion on the, Soil:
Pareut aet erial:

Mbisture condition:
Depth of grt)u-v-ater:
Surface stone
Rock outcrop:
--76.ence of erosia,

Presence of sa.-Ja

influence

- Profile , escr:ipt ion:

Deep, moderate:, -h.11 r:,ined dash yea:. '...e.7ohn; texture highly

variable in 60. cflay at degt:ne Fe and Mn mottling
throughout, Mh0, nodu1es throughout; 7eathered gra-eI throughout.

2

0-25/35 cm

1810 m
plain
flat
nono
less than 1%
site on le.-
901

peppem
alg on seasod:

-)1b,-,dsse,

. tropical highland,

actfveTh
moderately
water Y.:,

dry to 10
10 cm

non,

none.

na ferti
plough I

usted teff
seed, millet,

eultivation,
da,utyloa

Dlr,pen Cwt

aiing ladastrine deposits
' rained seasonally flooded,

October/November
a-sly moist beichi

infduence confined to

.Dark reddish brd:- n (5 YR 2.5/2) moist; loam;
moderate fine non-sticky and non -
plastic wet; veii -;hiable moist; many very
fine to medium hmu-n'stitial pores; few
weath.-red horizo:n ets
red0-21 .heiow 15 ud. f, fine

-
coe. fine r (1...

irr lar o.d



)

45 ,.50/60r cm

50/60-75 cm

75-1.50 co

15-200+ cm

5-44

rown (5 YR 2,512) moist with
..eue distinct diffuse Fe mottles; clay

ic slightly
sou apa wet, friable
moit; N-e)y very fine to med.:Le-J.1, interstitial
pores; weathered ,452avel:,. nodules;
few fine roots; very e C Is.

f.:,,- 0

YE 2.5/r.()) 'aist; sand;
+1- less; non-- 1..ee arid non-

e.. vel-v - flue
,

comL.: eathereJ. gravel; abf.L1.et
pH 6.0.

D-y. h brown (5 TD: 2.5/2)1.)ist with
fine .;..e-wqluent shar7.:, . common
dIstlaez e,aear Mr clay lc.-

m: 2 blocky;
.a.stic wet,

n medium
few wee...

6.0.

Remarks : Pit. to 35 cm, a5;g2 below-

(5 3/2) moist vrith
rfee Pominent el f?.. ana.

edium su ular

indi

-h brown (5 YR 2.5/2) sse .;st with.
e.rer-a:.. Fe and

:rl:Lrr;ing 01 runa water
il plastic wet: Mn 09

et!ared gravel; pw b. 5.-



Laboratory data

5-45

150-200

23
36
41

Texture ( % , mis)

2,0-0,05
0 05-0 .002
0.002

0-25/35

45

12

25/35-65

35
36
29

t

45-50/60

02.,,.,
2

5

50/60-75

17
48

35

75-150

19

30

51

PH 2 5,9 60 6.0 6.5
1.',.. :ehangeabl e

cat i ons

(me/100g)
Na 17' 0 .:.;) 0 . L 0 . 9 0J
K 15 2!? 0.5 0.8 o,5
Ca 35 20 20 20 33
tv"g 5 5 1 10 11
SUM ;.:',; 288 22,0 32.6 50,5

CF(' ( Yie /100g ) ), "L . 6 30,0 19,0 50,0 bi,o
Pa.-,, :-.:, sat ur a t ion 100 :00 63 100
Organic (5) 2 2 7 5 1 , i 0,7 1.0
Total 2 (%) 0.20 ',: ,18 0 .17-:, O, 15 0 2
O' i PI

Ora'anic matte-2

2 L

3,8
'";

2. 6
(.,, 5

a , 3
!

) : a
A va i lab 1 e

PPITL 12 .17 4



5»5.7.2 Eutri.c

This profile coos from central T,gray, and again shows
the depositional bedding and chemical properties of the soils
from which the alluvium originated,

The si te however si t ale a .2,lo
'-0,1 ['octi-L-ion and

erosion both ocCur, the ' ri 'lod .- - both
removing topsoil from the f'i land and c.utting -,E1 k the banks

of the river,

The proximity Pf supply results in the use of this
water for small sca'nT..: irrigation as is common in mary
of rthio la.

Source:

Lahama series - Deep well drained moan soils vith stratified coarse
and medium textures.

A) General

Environmental characterHstics: soils occur in the utTer
reaches of the narrcs valleys of ti: :: Tigrisy es ,.-E"rment, They are
formed on alluvial asf,oaits of m-;xed origin. S srs -TaSileys are flat
to weakly concave hrea sISones are nortr.ily less than five porcent;:
the centres of the .s-1:leys are oftan deenly R-ul-lied_ The soils are
mostly under dryland cuit'ation or extensive Frzih.g but locally
they are irrigated-

- Profile characteristics: ' eils hhust.
brovn colours throughout (' '2 th 4."
textures and ,.r.or .....conouros . r.""ifacal:
with moderats2: 1i dev.. bacmg.
spersd with. ,c". zons ..-16 wit
texture or Roots ho
depth Stess occur in
ately stony at the surface and.
within the hrofile

:117 dark. brown to

of sandy J

.2
.:.

L. 'h'elom IrmS). cm

soiMs are moder-
: F-3tones



Analytical oharac:t--i,:tics: Data ' one -profile of five hori-
zons. The sltls ï ï moderately. -3t'n very high base
saturation, high to ve:. The DEC of
the clay f_ montmorillonite In bn.e
horizon th. z.atio is below

Land Capabiliy sties: 1ct-r,ough the soils have a moderate
rooting dreptn and nuble Lli suitale for arable cultiva-
tion, they OCCUT in a ainfall area, ere therefore marrsinal-
ly sited to but moderately suited to irrigated crop-
fina The lmm uso ,,ui'fer from flash flooding, which causes

rosion the r,,I-jteI stream ocurses

Profile descrittio,:i.

Infrmation of the site
ProTile
Soil name:
Classification:
Date of examination:
Author:
Location:

Elevat ion

Physiographic

Surroundin

MicrotoT

tation:

Information t,n the soil:
Parent material

profile:
Drai ,e -

cu,IL rìoo in

-les
mvi sol

rzia _

3 pa...

evTl II

alonb Theanel
Frass with scattPveC.
500 mm

ro-Iiing (255 slope)
hills

valley floor with river

-10 a wide, incised 2 a into
alluviam

of alluvium grazing

alluvium, from calcareous sedimentary
rocku. dolerte
excess no:

restricted. in wet season

re stone, no 7..

...anks..breaRing off



- Profile deScrir ion:

A deep ;ELively /mx:- - temtured -11uvial
so-Ti. The te,s,:ole cmsgee-1.g 1-,;J -7e1
and stone lenses dr -Se Je- el )",n; ..guiar
in the topsoil, with sty -,n;n_ge;ek-; stsP, nt, rn:
textured and moderase st;',.sirnA-.n.f ie,mg;n: tst tgnerf.Irr -In '61g,e s

soii. The rooting clic li rgloped ;h b ;ks dense a
network at one metre as kt ;.kg. tum:mns,

CM

30-45 co

srfa

65-75 cTfl

75-105 cm

105-145 cm

\
4_4') 60 cm

5-43

Dark brown (10 YR 0/3); finn saridy loam and.
nil 1:- bands ; mo le kst s men; ¡run.

krr Say- slLst y hp. r d
fine dium and fine
rc st ktp.et we;t:.

t e/.;;;;, mo/
1 ightly

ne tubular
9 Id ,!..p./ el;;

Dark bJ
,mealum

,mign as 1..

-n (10 YR 3/3)
to stone and Lkavel man,:

fine roots; a.e.. apt evooth bounds/ry,

(10 YR '.:;J/3) :mode:-s
- descrip

---7 cm),

- 73", 3/3); si/t c.n.n few fine
gisi;t1,;.s, strong mr.,..; )A

' 3 ',"-

.5en.t'sa
iayerE,; .-t moOT,h bounaary.

( 7. 3/3); coarse
- -i. eiss; fins

-

roots:

.0-15 cm Dark bro',,m (10 sany. 1;n/A;
weak medium dr5 snd
fine foots; few s.na fegnat
(termite) Pellets;



Laboratory

Deii(
15-30 so -;r 45-64 65-105

Texture (%, mm)

5.57,3 Eutric FI;

coarser textured
this soil an oic'l

associat- it (s

.:;omes from th,2 shore of Lakva Ziway 1 n the
Rift Val ley. WithTh ¡The micro-relie of an alluvial plain Pr (.711ta,

levees, as is liT"
soils

2

0.2-0.05
0,05-0.002
0.002
,

6

53
11
12
18
61

)
3u

L

40
20
8,2

15
LI,

11
11
19
8»

5

55
12
13
15

V
55

- 9
lo
15
8.1

EC 'Jmlihos. QM) 0,2 01 0.2 0.1 0.1
Excllae1)2_e cations

Ca
Mg

16,5
12

,,,, ,.",..!...
20

15,4
1.5 h

18.1
1.6

13.6
1.0

Ya LO 0.0 0.0 0.0 0.0
K c.,,,,,8 soC r,, c:,,,, 0.5 03

CEO (me/100g) 19.0 26,6 16.6 19.0 13.6
Ca00, (%) 13,9 10.0 20.6 10.8 4,6
Totat i': (mg/100g
Soil 1.--

4-'3 60] ni 111 TE

Available P
(me/1005 soil)

., ,
-:,, 1.2 .21

1.2,
165
105

M

ra
M

171

M

DI

Total 'CI ( 6 ) 0,110 0.10 311 ill m

Orpsarlic C (5) 1.0 1.4 l'il la ::11

S 0-1 u'CI e. (IDm)
lu 0 1 0.1 0.2. 0,1 002

0,2 0.2 0,3 0 S 0.3
Mn

tal (ppa)
456 328 100 256 192

Cu 81 70 71 72 78
Zn 98 86 77 89 80
Mn 950 855 765 860



Much of the al i uviH materiai Lake Ziway is punces and

ash although this is - -ith volcanic -'1uv-ium inating further
upstrean on the Meki , , With mamys and

horizon, the br ' -Lies and high :.;ECared to clay
content ofoct the presence pvroclastic
materials H th, profile.

Source: MEKT

Loca ion:
Landform:
Landuse:

Profile description:

2 r-,:rn

25-85 cm

85-155 cm

Sandy soils on alc. material

Profile description

DistTibution
delta

u. , maize

the centr parts of the Meki

513); clap.

1?. 5/3);5N;
silt loas: at "Y".

--
clay ski

top '10 cm;

00 YR 3/3f.;, tini-
g-tains

betas.distincts,
sild

1. wifd a. thin lay.-
strr:

-dn.els in

1E,
red

lenses
aeposi7

,

C. consist-
ene; CC,Er. ooth lower

boundary

115-14o cm Bme. C.

_ -Tiottles I a:
- i cal _

boundaley



140-)60 cm Dark brown (7.5 YE 3/2);. with common small
brown ta.tche clay with areas of silty
clai-; weak me.,..j= to fine subangvlar blocky
structure; co*nzitence; for
fibrous roots ftt, ;;,.n11 soft

nodules; abru:t irregular lower 11).,ndary.

Texture (3, mm)

0.05-0,002
0.002

Oraani,;:. mir..er (3)
Total
pH
EC (mmhos/cm)
CaCO.. (3)
Exchgngeable cations

(me/100g)
Na
K

Mg

Ca
Sum

115 cm

Greyish brown (10 YR 5/2); few small faint
brown sandy ottles¡; clay loam; moderate
mediu ssCaLsrls.r , few weakly deve.n
prisr',a alac;hs; .%,=n7s- -..nsistence;

.:.11 roots; abruTv lower bound

Variations: Ttle loamy ana)
depths between 22 may vary in T.,11.*

Thin silt loard iayr, ses CaritHons
within sand horizoms, The. doLinant

banded de-posit of silt m or sily clay ...

1,íng are comino: -mat, aAa um," sand lay_r-
Clay layers 11.57 below 75 cm and attain th:.
25 cm. in all......f :1...:. ......inn 50 cm has an ESP

B) Laboratory data

0
29

32
o

0.1

3.3

u.

0.02
-7, n 7.1 7 -)

O.12 0,09 0.08

0 0 0

occur
Lram it f cm,

-..,:,monly -present

mottled and.
and convolu -
also be pTeseran

.:aesses of up to

04 0

27 51
58

1-0

0.07 0-11

7,5
0.15
0 0

0.8
0.7

7,7

a

2C,1

0-12 12-25 25-65 68-115 115-0140

160-200+ cm

12-25 cm



CEO (me/100g) --4.3 'z9 .,4,4 --',3.7 41_0

Base saturation (9) 96 E'c) 100 95 83

ESP 11- 1 5 7

Available P (pnm) 12 6
,

7.) 6 25

Total (pcm)
P 576 470 330 430 530
K 7500 6950 2.0 5450 685o
Mg 5850 6050 3800 -.L,4uu 665o
Cu 30 ":',,0 20 30 40

Mn 1570 160 1290 2220 liso
Zn 150 150 90 160 7i8o

Bulk density (g/m1) 0,02 0 1,2'i.90 0,82

C) Accumulated intakes :71 :filttat-;:o ratPs

Profile cha-racteristi.::

Soil nonditions
Prior to test:

acctnclated
intaii: after : hrs
Avelage final i-ae of
infiltration (af-

D) of available soil noi

Field texturem
True density
Apparent ).

Porosity
Moisture - ileid capacity
(volume. s s, 9)*:
Moisture ch wilting point
volume basis, 9):
Available water (volume
basis, 9):
Air filled pore sPace at
field ch. , (volume
basis 9):
Texture (9, mm)

-0:05
0.05,-0,002

0.002

0-12 12-25 68-115 1-15_140

clay .3,-. over layered loamy sand and
loura

culta clOaddy surface

Depth. (cm)

0-20 35-35

taken 1 day ,,,fter irrigation or atificial satuYation

25.5

12.6

32

27



5.5.7.4 Eutric
This prof-L -;)resents those soi'L, ly

cultivated as irrigated st.ate farms to fri an '
middle Awash river valley.

Source:

Alluvial soils on recent very slightly or non-calcareous deposits

A) General

- Typical features of these soils are their combaratively light colon:
and underdeveloped cqndition, They have formed over mediam to heavy
textured alluvia loam, silt ica3.1:n silt, clay- loam) and are
brown loam soils 0o:'.otc 4/2_, 7-:;2" 6/2: They do not contain
any .'ark horizons, wface horizon very rich
in matter, (»:sir structlwhe e.yeloped, usually platy,
of varying fineness i:en-eaUng on gr.l.c size o the de,:-osit, and

tending to develop -) a blocky F-t-...ucture with tluY,!'tirer.ions

depaaaing on local moisture con ,di , and. clay co-:.tent,

matter content may be as hiah as l..,, the avera - rate. i-
about2%.Lime content is low, generall rlow 5% althco, pH 1.:..i5 are

on the high side (75 to 8,5) withate: the exchangt:able sc.f,a,:,h: rate

ever exceeding cf the exchange c:H:c.. ity. These soils eae found
on the river levc r tho vailLy, in. the rrlluoii.I ion zones

up-river from the aa-:TT them, and on alluvial bones, of
major tributaries: ":rig_ce.h.t. ,.en_s have sometimes formed over

former swaffp areas wak I. reuo very- fine twyk-atea darker soil.
Wide dryias cracks or holes are typical of tLe microrelief.
Other 5m5l2s7erences refer to texture and its homogeneity in the soil

- Water relations: Except where they occu: ovPr former swamp areas,
these soils haye adequate natural y;th an average
peraeability of 1 to 2 qm/hr: , soi.3s 'In the! A,-.ah Y.;,11ey,

they have a Iow water holding asir siry v:h:ch is at most
volume.



B) Profile description

Series:

Profile No,:
Location
Relief and microrelief
Natural vegetation:

Profile descri.ption:
cm

20-50 cm

50-70

70-120 cm

Fertility: In view of the nigh lyroportions of plant nutrients
they contain, the alluvial soils on recent deTDosits are very fer-
tile. Total P,O, rates exceed 1000 ppm Considering the hiEh
pH values, nitoen rates also appear to be adequate. Exchange-
able K agoears to be mediun to high, generally over 2 me/100g

- Land use: These are some of the best soils in the valley, There
should be no major obstacle to their development under irrigation,
nor are they likely to be subject to rapid salt concentration.
Meixorganic =ttE.:rcontentwill require maintaining or increasing
however, especially to prevent soil structure deterioration and a
reduction in water holding capacity,

dark coloure uorizon with moderat,ely
fina text...:,:ce at deeper levels

5edi

1 sp,, -eria sn
niants

Dark greysh brown to brown (10 YR 4/2 to
4/3); silty clay lomo; dry; crumb struc-
ture; friable moist; many roots,

Dark greyish bro,rn (10 'n 4/2):, silty

loam; dry; tenda;...7.y to crumb structure;

friable moist) roots.

Trans':tinn horizon,

Very dark brown (I0 YR 2/2.);', silty clay;

moderately. dry; -prismatic structure;
hard vertical crack.s 1 cm wide, few roots



C' L.,boratory da

Texture (%, mm)
p-2,2

0.05-0.002
0.002

DH

CaCO
3

Organic matter (V
Organic C (%)

ration extract
EC (mohos/cm

Ciaaçr mineralogy

UKK r. (0-20 cm, 10 '7F:. 0/2,

hiFh
haolinite nil
cuartz high
hematite Iow

5 5

57 64 50

37 is 44
7.4 8,1 8.0
0,2 2,5

32 1.1 3n

0,62

56 -,0 65
0,35

Total N (%)
C/N

G.16 fi

Exchangeable cations
(me/100a)

sum 5 0

Ca 4211 ni in

Mg 4.4 an ni

ni

Na 0.13

CEC (me/100g.) 51.6 ',:n ra

ESP 0,25 ri!. rtl.

Humidity of sauu

Depth (cm)
30-400-10 80-90



Samp-le UKK 002 OL70 - 250 cm, 10 YR 7/2, 34% clay)
montmorilicnite low
illite high
kaolinite traces
quartz fairly high
hematite

bample UXK 001 (70 - 80 cm, 10 YR 5/3, 12% clay)
montmorillonite fairly high

fairly
kaolinito niI
quartz
hemat5te

Eutric Fluvisol (w'r'rtic\-itO

This pr ;e alluvial plain of the Weito

river in overl men Fluviso'k and

Vertisols, nis is most nota bic' ',r1 Ethiopia on he alluvial plain

of the BarP Vertols predominate despite annual flood-

ing art ii rhc- tion on the Bar° flood plain,

however, if very

Thls profil ertis,._ md Fluvlso,

bA still clearl :-se= the textur:rf strat of a

Fiuvisol.

Source: OEITO

Pro-Pile descr:,-ction

Profile No::
Classification (FAO):
U. :S: taxonomy: Vertic
Author and date: Ha Klinkenber i/17/81

fla
Vegetation/land:ace:shrub



Profile description:
cm

33-63 cm

or-a:) cm

85-117 m

117-137 cm

Dark brown. (75. YR 3/3, moist); silty
clay; weak tomoderate medium subangular
blocky structure; consistence moist fri-
able; thin discontinuous clatanS'',-ManY' fine
and. 'very fine:pores; clear and WaVY boun.H.
dary.

Dark bro-,m (10 YR 5/4 J..ry and L5 YR 3/3
moist); silty. clay; to moderate Medium
sub.-e,;u1s-: blocky structure; consistence

slightly h.!..'d, moist friable;many fine
and vlk.v fine few fine and common
very fine roots; clear and. wavy boundary.

Dark b:.. kf 6/4 dry and 1-5 YR 3/3
moist); si.Y6 - loam; weak to moder
medium sL locky structure; sis-
teces dry sligiss:,ly hard, moist friable:
many fine a:nd cc:: incf ores;
Ipatches with - lumps of clayey mateTial:.
fey very fine roote, clear and wavy bound-
ary.

Very dark greyik- brown (10 YR 3/2 dry and
meist):: clay: -rate fine angular block:
structure (lum-ts); corisistn, dry sliktly
hard, moist f:.-:A; thick cutans on lumps;
many mt..!dium and few very- fine pores; few
pseudomyceli of calcium carbonate; few very
fine roots; and smooth boundary.

nark brown (lO YR 4/4 dry and 7.»5 YR 3/3)
moist; sandy tc:ay loam; weak to moderate s

medilm ::uoangulir blocky structure; consis-
tence _1:%; hard, moist friable; thi
batchy cutan:, ,1,7,..ay fine and very fine
pares common fine mica; common pseudomyce-
lia of Ps;ficium car-Ponate; very few very fine
roots; cucrrual and smooth boundary.



137-165 cm

-l85 cm

-58

Dark brown (10 YR 5.5/4 dry sud. 10 n
3/3,5 moist); sandy 10a.m frime dis-

tinct yellowish Ed,c,Liee.; weak to
moderate coarse hIpcky strldc-

ture; consistence E.h.- hioist friable;

many fine and very f:r.re pores; few f0eudo -
mycelia of .cifam carbonate; veu st very
fine roota; s'lual and smooth bou.:.

Dark brovin (1 YR 'It.5/3 dry and 10 YR 3/3
moist) I T aar- structure;

racist very friable many
fine and. very fine pores; very few very fine
roots,

An auguring in the bottom h,f the pit showed qiit loam from 185 to
ci/J

B) Laboratory data

Ext,- ,,,e,die cations
(iii;

5 y,7.,, , rs,i .0

0a 30,4 32.4 44.9 38..4
.,,...,t, (').4 9,1, 8.1. 7i 2.9
K 1.9 1.1 , LI: 2.0
Ha O. 5 2.7 0,8 i3O
Sum 42.2 45.3 54,3 53-3

CEO (me/100F) ...g.g a 49,6 4i...0 56, n

Base aaturation (Z) 91 ioo 95
ES? 1-0 552 1.9 1_8
Organic C (%) 3.5 In Tri m.

Total.. N (5) Cood 0.06 o.35 0.36
Ava.51-'....le P : s 00 40 56 55

EC ., ....,',fcro) - Ill Ill

s. (cm).
C-33 L 62-85. 35-117

91,--xture (%,mm)
2-0,05 13 13.5 11 19
0.05-0.002 ......g 42 58 24

0.n02 49 49 ,,
a,.:-..

5P,



C)

- Available water capacity

Adjustment because deterainatjc,u of i bar values were done
on disturbed sample

Soluble cations
(me/00E)

.0-33

Depth (cm)
33-62 62-D 85-117

Ca m m 1..65
Mg a a 0,44 ni

a a 0.01 ni

Na a m 0.18
Soluble anions

(me/100g)
CO

;
a a 0.11 iii

HCO a m 0.11
m a 0:11 ni

so4 ri'l a 2,on

NO a in P ni

Tests

, .

Time an hours

rate ovPr time (cm/hr)

1 32 1.2
1 1.6 0.8 2.0
2 O19 018 -1 ' fTh-...,
3 031 0.8 ,..J . :..

I 0318 0.5 o.8
R, o,8 c.A `,..j .

.-

0 o31
7 c).8 o5 u, 1

o, 9 0 3

Depth. (cm)

13 14 15
Texture SIC SIC 6121
Moisture content (%)

1/3 bar 4631 4631 5131
15 bar 2531 2431 22.1
difference 2316 2318 2931

Bulk Density 3122 3137 1,16
Availatie water
capacity 26,6 2319 3311
Adjusted available
water ca-Dacity* 20.1 28,1



D) Limiting factorL and la-nd evaluation

factor evafta
ftnrrmd

by
faro ,tive fiood. ilr

se.taOers
Topography 0

Wind erosion
Drainage
infiltration and.
availAbTe v,,tter
Capacity
Workabi.lity

Salinity
Q\?. tE. evadan.

degree of limiton
0: nil

slignt
moderate

Fluvisol

This profile of
alluvial plain of tho
Gofa and Kefa. Althouga, naving

the cri tel no for a Solonetl,
hicCr. becau,. soils have a low

ThPse soils are assoc
EutrIc Fluvisols, Chrwne
Solonetz and salinP
different t 1 claant
study of a pa,t. of the al-
some indication of ti.,

oiass

2nitable
nie

is fa

enoa,4n. to n.set

Sait to oe
Hell,

s: Soli

Lutric -1s, oaline phase,
- and on llovium Mollic

soil

" ,COO kin u,
I Plain alone the Umo river,

riability of Fluvisois and of



A)

5-61

potential for pedogenetic processes to overtake deposition as

thec_iff!inant factor in soil deve- --, alluvial materials in
driso :77mates Rainfall in the cu 3lley is less than

'ft!N

Source: WEITO AND

Allkaline Eutric Fluvisols

General

Because the morphological characteristi,es of the alikaline Eutric
Fluvisols are closer to those of Fluvisols thsh to those of
Solonets, these sPdis have ,aemt in the fl,wisols class, in
which they forh. a 6istihet rcfap The Flavisols olassified
in this suk--.:cuc cre those Is J.1.i.(Th one or r .e horizons show, on
eemina'Gion of tbe anajT,'s -rlts, an r sfble sodium
percentf. (-HP) of tha olore than 15%. These
soila ne. , the -ooportion of
sath_ ed In th, 1.:e considered as

hip- 1,r allka.Lne (ESP ":)0 ) or reclus. dIal fiP from 15 to

Morphological and TY., charaeteristios .Tbe alkaline Fluviso:Is

have a predominancia or fine texture throughout the profile.
The coaour ranges fnom. 10 YR 4/.4 to 7,5 YR --V2 to 5/4 de-pending on
whether their texture is medium or fine. Ces-:.-ein int,-,nediate

deep horizons of the soils present traces sf on

the faces of the These an .1 C L of colour
7.5 YR 4/4. The . al of these mottles may e attrih-.1ted either

to oscillating levels in Lake Turkana, or to the peTiod when
the deposits were constituted, 'rhis being the more ftequent case;
the 1...iottles are in tImis case fe.s.s,il,p- The ?:th.-:'12.c-ture of these soils

is of the grainy ty.no on th: to polyhedral in the

inte-ediate and horif..ph... In cert.::.,-p. horizons, the poiy-

bedral structure is associateiT. -rith a etructure



Profile no.:.
Classification. (FEO)
Landform:
Paret material:

.-,;onilanduse

Drainage

Profile dese _Lon,

0-lo

5-62

?urosit-, , .-.1ity and The alkline Fluvisols
with predomi dy medium an SSP of less than 20%
percent can be developed for i::rigation without any majOr dif-
ficulty. Indeed the low clay content meahs that these 'soils drain
well and their ESP can easily be reduced by leaching. Basin ir-
rigation, which is more suitable for leaching, is to be recom-
mended for this ty.i o of soil. Thes s soils at present classified
as marginally sritle could soon r saul the potential of highly
suitable. The p.,.nantly fine t ...t.u2ed alkaline "Fiuvisols
with an. ESP of detraen 15 and. 20% bss been classified as currently
not suitable on account of their alk27,:i i_l3y but more eEypecially
because this land. forms part of the i3 periodically
inundated by the rng water level of 1.,=. ':Curana.

Profile description

598 0085
eutrih Fluvisol
flood

recently ud sr food crops
moderately good

(10 YR 3/2 moil,,t

1 on red
aies (10 YR 2/12', srl

:- -.:)le organic

moist; silty rlay hluht chipp
coherent ,,,tructure in freouent fine
and medium roots; di. f, boundary,

10-90 am Very dark :.:y,yish urss (10 YR 3/2) no4st
with fey (7.c; 4/4) mottleq on

90+ CM

peds
silty eTJ 1--

structu
st1:-.:ture;

stincst

..ottles; moist;

:12.cky thin

platy
a. Yizn

- -7;

_ Or0-011 -

_ -

5 few fine S



1/-1

15 1-

Permeability .(cm/hr)

55.7,7 Ca caric rL.c

Thic ,..wetile is of a s..an aric Fluvisol in the
:r tiver valleyn not extre and

- that rt
leac!..,h9 is no:- cc - che

prcixii.iiit of the grei., hecessitae subsurface
drainage_

Source.

Saline soils co calcareous materials'

53 57
50 54
40
3.93

0) Laboratory data

1:,,ettn :!m)

O--10 10-90 90+

Texture (%, mm)
2-0.2 2 1
0.2-0.05 28 710 4

0.05-0.002 39 54 27
0.002 31 35 68

pH
t a,,

7,5 53 8.
Organie r-, .; - ,,,,,) 5.2 ra in

Total 9 (0 0,27 M M

Total P (ppm) 1320 m. In

Ex61ab1e cations
700g)
Ca 18.6 D 6 1,9n6
Mg E.0 10.5 15.4
H 3,2
Ka
aum

2,87,

32.3
1.7

43,9
ESP
EC (mmlio n 10)

P , 15,0
016.

17.0
0n25

Moisture :-, (5)



General

The salinity of these lower p1a5_ soils i.e generally due to con-
centration resulting fi-or, -ation of - ore or less strongly

saline water, the mostly due to
the existing L salt 'rater spx.ings at Pith.. ,a, or to farmer salt
springs in -;:he ils ere region,

The soil texture is medium to moderatly fine, nearly .s with

occasional crossbedded layers. Textures
tend to become slighl:av i si7ty clay local;, The

soil strlacture is platdx axe,nt7 the thin clayey
horizons have a fi-c? - Ld:lour as fairly
ranging from 10 YR 4/2 to 5/2, and dccarrairl to 10 YR 6/1
to 6/2 on the s'arft,rce. Lime content is inv%s... ovPr 5% but never
exceeds 10%.

Saturated extract conductivity is gene:.,nla ,r. F2s than 8 mmhosicin on

the surfarce, is aTt to ::se to, 10 ,.2.2 tel. down. It

is vssx:,- difficul ind*,i5dusl - with if''-

fere..:1-;- s _ as d:ndn.:ivity ,,,x ohe profile to
the next. Sen Lic,.n also e he same
profile, with less -,,e1ine hcx:".:ns : the Ceew Ir. ens than near the
surface ,-lthough is le ,a VhXn- nit flowers' caused.
by 11-1_H :.1:m T.:, -In T2 fields underculti-_ x-- xxtrad': ' the
¡LOT) al in this cd,,d. and 0..0 as!cm
respectively, This s_ :s the effe. t ca t,ss in

the lower plains on th thimitiT i of vity
of the profile is low nies, -n..x,x 2 ..rrv,.leos;...) ,n.causo of x dhing
procese due to a nearby irrigation.

Use: The soils are very ,

Not only does their
but use of this laaxd,
tion to get rid of ita
orevent the watertable froTH
- allotted to 1."nd with more

, -for development i=igation,
--f.-nar of -- =ps

1.ss,cbX:

e-r. to

plays f. L Pr0.:;

Fretiile description

Series .n_ne texture and medium salinity

Profile no. .,n
Location'. Dnn ain
Relief amd mic-forediniefrfl.,

Natural vegetation.:



ho-6o cm (-- YR 4/1); silty clay-

SaaLS

.,mcy

shells7. Tert:n.,1 cracks; few
charc4d salt crys.,:Ls

60-75 ck(1

75-85 m

190

120-140 cm

' yellowish bro.
- Oaf friab:-! °

salt

oo:17 structu:i»:±; hard; some lime
roots; sore saccharoid salt

stals.

(TO

Greh. brown (10 YR 5/2); silly
clkv; dry- sIO:--

rns17;y

of -;sry

..um on the suxface os,r-

,neddish brown (5 YR 3/2); clay;
d-2y; oarse prismatic and when

blonky structurs; slightly
f-r:'i:.-JLeo, some ver thin beds of salty

patches; some les of clay have black
faces.

Dark -,koto (10 YR
dry; -ks .,Enne structure eel n-onsistes:

above.

sao;

- clay loam to silty
friable; porous.

Profile description:

o-16

16-20

cm

cm

Greyish brown 1 5/2)

dry; vf,.r; 1)1cky
un:).eveloped ssru_ture; friable; some
vertical cracks; -.faany salicornia roots,

As above but the structure is ,,,ery platy.

20-33 cm (l' -YE. 4/3); salta r:aay; dry; sub-



D)

Natural moisture
at 105 c'n 16
Base satuTation (%)
EC (mmhcs/cm, sat, ex, 23.0
Soluble anions

Cmel-1, sat, ex-)
Cl 108 76
SO) 41.2

4 320

CO_ 0 0

3,5 4,0

19

9-5

36 0

0

0,0

pH
CaCO

Basic saturation (%)

4,5
,

6.0 11,0

72

EC (mmhos/=) 0,75 2 17,7
Soluble N. I-1 of
the saturati.. eDctract) 6.2 145 100

Test

Leaching test

(Cm )
Before leaching 1C-20 :4A5- 50 100-120

co5-

Laboratory data

Depth. (cm)

0-10 50-60 Y20-140

Texture (%, mm)
2.0,2 0 0

0,2-0,05 3

0,05-n,002 fz,'o

0,nO2 52



Depth (cm)

5,
bh, :0'

1980. 142.0

90 55

25 15

6.9 0.7
80 64

195.9 133.7
73.6 7.7

Depth (cm

60-45 60 80-85 100-105

Natural moisture
at 1050e
Base saturation (6)

52
50

43
78

5.5

99
52
ng:-.,

51
70

11
c,,..82

EC (mmhos/cm,sat.ex. 1.2 3.5 4.59 6.0 30,0 3.5
Soluble anions

(mall, sat. ex.)
Cl 3,7 5m.8 9,6 232,0 53.6

SO , 103.1 41.6 75.0 88.0 28,8 2g,6

009 0 0 0 0 0 (,)

HC0 6.7 1j; 6.8 8.f3 2810 10.0

m 236 58

sum 22,5 52,7 85,6 10I.6 513.0 151.0
Soluble cations

6ne/1, ex.'
11.,) 9.9 21,6 3)6,0

2,.7 1.2 6.4 8.0 68 17.5
1.3 1-0 2.3 73.e 3.5

Na 8.5 37,8 4,).2 53.8 58
sum

pH
2,3.1, 50 .2

70 7,6
a01, 9, 7

NO_
.7;

sum
Soluble cations

(me/1, sat.e.x.)
Ca
Mg
K
Na
SUM.

PH

Af"- - leaching 0-5

130

282.7

142
18
1.2

120
281.2

7.2

20-25



Infilt--tion rates

Test
1 2 3

Dul-ation (hrs) 93 1/3 197 m/4 64. 1/2
Quantity of infil-
tration water (cm) 1o6 9 02;1 79
Infiltration rate (cm/Ir)

at end sf test 1,08 2,22 1.14
mean 1.-04 2.04 1.15

Wetted depth of soil ((-10 80 106 60
Mean moisture increase
as of sataration 26.0 24,3 25.8

5. .).8 Calcaric Fluvisolsk

The follov.
physical and
exting for F)uvisols nn

fl, ',An in thE

5-68

Oatbi Shebele

, mean

of th.,
,f :71uvium on the lower :v, e',7)i

Th,7.: L- ,,
'2.10w 'che poshrih1e

':-'sa'rl t ci;s
the meak :-line, .,..ric

Fluvisol series that
this saline phase not --

The vi.,..3::-:-.,... , ..:,0415 :s due to
) the presen6e of gy-. f',-- huge source

of gypsi..-, '. -; 't
! 1 f .in relation to

CaCO3, uf th'rs reach t.
vial . - --2 o :in's t......

positiot.: i to t: .:,j ,,,C,1,.

because of -' .:: of the n''''-: :-.ertabie on ,

of this pla-in, -.-,,T1 which 19 series i re



Source: LOWER VALLEY OF THE WABI SHEBELE

Modal soils with powdery gypsum on the brown alluvia of the
Wati Shebele

A) Profile descriptions
Three triDe -profiles re,Jresent the most extended series of this
group

Series: 24

Location: bs ain, 2. km SW of Gode bridge

Profile description.:

'-10 cm

10-30 cm

30-80 cm.

83+ OM

Light brown. (10 YR 6/3); silty loam;
relatively well devl.oped fine subangular
blocky structure; very frable;
many rootlets; uniform and distinct
transition Lo:

Light Kreyish bYe.,....n (10 YR 6/4); silty
fine locky structue
1g to a sih.;_e grained struetuTe;
le; numeo.u..::: rootlets; ditinct and

transitich to:

Reddish bro,,in (5 YR 5/4); silty clay;

small sh.rinhage cracks giving Tirismatic
friable; some gypsum crystals;

...:tlets; distinct and steady
transtion to:

Yellowish br:' (10 YR 5/5) and striped
brownish h (7.5 Y-R 3/2); clay;
subvertical snh.inkage eracks giving -oris-

rlatic an,7 le fra_ H.,s with a mean

weIT blocy struct-
ure; g,ypso_m als with sodium



15-70 w.

70-85 cm

qL---200o, o-

- Series: 28
Location.: Gode

Profile description:

0--3 cm

Light brown (10 Yb di3); z!laY with medium
ag.).1c2: giv.,-1.ng a medium

.,....0oangular blocky.

r.7.shrinkage
, a ter; root-

steady as--ition to

-h ' W y7 6/4)1 sLity
t,.,:re dry and loose ,Istinct

oF,ori;'. to

_r,gr u-

ra5xed

no
yi.tiop Ir':

thi,.s clay lea-
of

orld

; whole horizon is

-3 fine to fine
loose

o7,o:o,,ed of thoYnv

fd:loot ano. E

Series: 25
Locations: Code pladn, l'km S

rfile aciscriptionl

0-15 Yelloui8b grey (10 YE 6/4) sity loam;
shbangta... r blocky structure tendiiAg to a
single .p..o.kied structure; friabis oni
vn cc 2a,; rootlets; diEhC,-, and

tra_so:r.ro, to:



3-20 cm

85+ cm

Brow= (10 'LP 5/3); clay-, 0.5 2 ma wide
shrif,k.T.:2,,e cracks in all roi

inE asliur to coarse and fris. blocky
frE::-aients giving a fine ana:ul pseudostruc-
tur,7-; quite friable; many rootlets; d-lstinct
and steady transition to:

Brown to reddish. brown (10 YR 5/3 to 5 YE 5/1:).;
clay streaked With white fine sand; 0,5 to 3 cm.
broad shris-r, -I,r,iting big and quite

friable .-Cs riving a medium to

coarse ang61:,:. io-structare; firm; many root
lets; steacty. transition Lo:

Brownish .sllo.v (10 YR 6/6) reeked brown;
structure., vPry

numerous .:ctlets.

Profile observator.s: The horizons ove descrihed are not real soil
horizons but LkraTly layers of non-. tii'ed alluvial deposits, This
is confirmed b, rho distinct limins kr.oeruet tet.saen the different
textural layers, Great differences ia the of the various
layers are consequences os the textural variataons. Powdery gypsum ac-
cumulation can only be c» ej:.1 in horizons with clay textures.

13) Laboratory data

Morphological and. textural variations between series: The tx-
ture consists of silty loaa 90 c. .m thick, with a basis of fine c.r

clayey sand at, The profile i.. ay) ef stratifications Oft
various textures, aay type horizons itaffic,H-r e and give cae
profile a mean c:aiity loam texture, Thc is directly lir'

to the texture, Sandy loose horizons have a. si zie a-2.in5c:: struc-

ture, whereas dg. horions are compact and cresent o. .relly developed

prismatic strfc structi,au Generally considered, the
profile may be friable to firm, The gypsum accmulaticn
is powdery, and only exists in clay horizonsai.

The comparative profile data allo. as regards, ti.:

variations and depth of ,le gypsuzi. (vnan x"

exists,I ,or each sosa Tekt- bet

are iaportant as the t
hes:s, for 30-90 cm t: te: mates 1110



5-72

silty loam, 1.7!... and fine sand, se:mies Le be
described as ha'sig a medium dept(h ii- cm) varia-
tions are .5- consist of . others
of clay. l',Lke Twriat.i.o _ea,o!
when studyind the impc e L- instal-
led for irrigation purpe A m-alation as
distinctly seen in most series,

ect

Series 24 29 f,2-( bP 29ee

Depth (cg)
10

30

Sil SiC CL

S
fS-anr,

40
50 SOL
60 fS SIL L SiL
TO
80
90

100
110 SiC-L
120 C

130
140
150

The content of orgaim:l.' ..he
the soils where no ri
observed. The avc-: of th. is
20% and pH is over SM,), of' excMa. K and
of total P00,. is , Co:ad-act:L. extrac-:.-..
creaseswitq its pean Leiew Pe
The soluble salt -., is still
is insufficent chloride a texi.a
on plants.



This profii talaI L ala Li a equal-1y saline,

and saline ano alkalne aois ocnr in iiddle vSIe,y as well.
Extraordinarily hat salinity and alkal-L,tiy make leaching impractical
thus the soils are r,ot considered for 'icultural development. Very.

little, particularly tolerant rftural -ntion can grow on these soils
during the very short rains.

urce: AWASH

Saline alkali soils on calcaTeous materials

P.) General

These soils are saline xt of teir exchange complex is sata-
rated with sodium (009 5r sunface textures are
sometimes'a little heavier tk.a. of saline soils, but their
general appearance is similar.

Between depths of 40 and 60-o cm they fealiia a ho-rizon rich in
gyi3sum above a heavier-text-ore horizon whic.J.is occasionally clayier,

The gypsum occurs in fibrous or "saccharoid" form ,T.nd its origin lilay
be associated with varm saline springo or small voicanoes A
few volcanoes can. still be seen in a ':.roup in the Isaain. Analysissha7.,,s

a predominance of calcium and magneePsu sulphateE in the saturated
extract, which seems to confirm .-ot.i(on-

Depth (cm) Series 23 24 25 -''''20 27 28 29
0-20 Or,- ' - 2.3 .1.. 1 0.9 0.8 1.0 2.3 0.6
20-90 m.r.-1-1J, er ( ) 0.3 0.9 0,9 0.7 0.6 1.0 (L8
90+ 0.3 0 6 0.3 0.8 0.3 0.6 0.5.
0-20 100 1.0 0.8 1,0 1.0 2.0 3.0
20-90 EC(mmhos/cm

sat. ex.)
3.0 0.7 3.1 2.0 3.0 2.0 2.3

90+
0-20 Soluble Man

m
0.140

.E,',

0.003
22.7
0.002

12.0
0.003

6.0
0.002

4.1
0.005

8.3
0,070

(% of soil) 0.005 0 0.0025 0.002 0.003 0.002 0,002
90+ m 0.014 0.460 0-185 0.050 0.023 0,,104
0-20 0.110 0.036 0.027 0.029 0.031 0.051 0.020

Soluble
20-90 001 Cl, '','(H2O) 0.103 0,024 .120 0.068 0.103 0.103 0.093
90+

,,,, 4,
.',6 ot soiir- m 0.123 0.344 0.256 0.176 0.120

5.5,7,9 Calcaric Fluvisol and sodic phase), ,, .f:Aeiash



Salinity neer the surrfa.0,...:

however, the conductiva
high value, nearly o
is saturated with Fa.

and 60L PH 17''-

an,'1, between 8 and

Use: The soils are pract:i:
salinity and the high stai
cmplex rule out.
grow on. them ftu.hi,-

covering grazed
development of th'-
land and to use
eisevibere, AvH -

certainly not
elsewhre 5E

B) Frofilt, descried

Profile no,
Location:
Relief and ILL:
Erosionl
i\latural. vegetatgon:

- Profile descri.gtion:

0-20 cm

20-40 cm

not
sr,.t

ano LiAY.s are apt

and 9..5 in
Zaa-.. surface,

unfit for development. Very high
ualtion -;:g::n2a:alTtag,g of their excha

ity O. Only few plant:::

raile eg, - th -

t is se:ade-1.

to it az

to 60 am
ot 7.7.12 to a.

to vay
the deer 31-szorls

r e

erosion

..ces Cr'

.,-11Le land

would
develop:II:tent

'ias fai,

p:r

very paae (107/3 dry
gefgunLiar atia.ethre; frtable; soma
:root s

shilty loam; dry;

H7, InIc 1;1.. Sable
have

black st:I'Lay ' ,

-30 T,1

e 7:r

dese.gt zone,



2 0
,") 2

84 82

12 16
tH 8.7 5.8 37
Cae0.. 9.1. 8.0 9,,5

E.288'2.C2 -b3e ,-..:;a1.:nns

Na 20.,5 25.1
sum 38

7sp 54 61. 59
Ba,),z,--,-; ;,-...:at..:.,-.- '..-- i < -3 ( % ) 51 53 58
EC (1:-!ml... cm, sat, ex.) 31,2 60.5 Li.93

Soluble .

cations .(3.-ne

Cl

200_

CP

and
sat.. ex.)

:-75

..40780..cm brown( 10 ri/Z);

and sulwxrs Iar bl.,c;b7

3o-iou cm Silty st-,-dature as a-aova;

veryrd,

C ) Laborat.or:

err,C,

241 312

;,11 51 51

M M

28 M M

Al

1.2 m m

15

Texture (%,m11:)
2-0.2 2

0.2 -(1,05 3

0.05-0.002 77
0.002 3



5.5,i, ID EU uric FI
,

This pr rs fro

riverin B- It transit

of the alluv'..11 plat; ., ,nith d t

vertic pronerties of slight cL-

nout indinated the iru7'.

dato but orlo a sholt:

Pul

soi
levees
have a
surface

, s r
prcE ,

very

(la Y . _

EH...El

sc.....am are
-.±tro47.?E.

i

on the Bar()

iTa Vertisols

but -:71.so

tCiing

incluo:,s no

;rkc iuded below.

The prot'i' Eutric Fluvi-

sols,bare-L of

ThP solls laing
tion of low -1 problems,



B) Profile :QY

no.: A
Location: Itang,5tJ l'fyeters south of the 'Raro river
Vegetation: shrubs and trees
Physicgaphy:

' Tiat
Elevan: -.L.Aately 420 m.

Drainae class:,z-fectly drained

Profile descri-ptiont

rs'"7».) grey (10 YR 3/1) when wet and.
sey (10 TP, 4/21 wher

subangular
s2.2. hen. dry,

LA,

22-50 cm

50-.140 cm

(10 YE 3/2) when wet and light.
(10 YO 4/2) whell r';1H few fine

_tinG brown mottles Ipores:

TIT C-2,1'Se 1-.):1ocky;

dry 5. n.ort--- t stagIly
plastic common fine art. aisny very
fine . very fine tc fine roots;

b (.10 YE 3/2) when wet
and. (70 YR hi .,Anen dry;

trova.

,,toarse r struct; few
.-3¡::.are faces; ..:?ry hard - , few fine

finepc,-2cs; fe-w v,ary fine



ES
le cations

4.6
,7:,.0- c.

4H-..,

0:06 (1706 01707

9,2 8.1 8,3 1179
Mg >09 3..2 5.4 9.2

007: 0.2 0,3. 0.3
Na 01 0.1 007 1,3
sum 13.6 10.5 14,9 2176

CEO (me /100g) 27,2 lr-:r 2R.4 ...:.H.,-,

Base saturation co 66 52 81

Cnnr aic C (%) ..,...,2, u.5 0.3 0.2

elevated rece:03 levees, of which it ,s the ¿ovar

Lr.'..-dr..,±ory data

Depth i.am)

0-22 22-50 50-'30

Texture (5, mm)
2-0.2 13

'...5

0.2-0.05 -,,.. 15 23

0,05-0.002 41 -2,1 25
0002 '-',5 52

Moisture (5) 2,5 L,5 3175 3..!

O :::. 0.1 01

HO
2

6.6 .69

0.0s 0,06 0,03
10 24.6

Available P 1.i., 62

- Profile characteristicsi LI ' . .:1 slightly
Infrequently micro-gil ,..,a, Soil
are caracterizad by 10 12, '- Zrom 2 to 5
chromas from 1 to S. The soils a. n c° mr.l.ed he'tow 20 cm,
Most profiles are strati2 'H.1.5!: cl.:7- c,.,,,..,:, 77QT 20 to 35 5
for the topsoil irreguiarl ' - to 5(X'::

nvironmental acteristic s T..: I on the slightm



- Bulk density and water holding capacity

Bulk density (-k/cm-)
Moisture con tEht (%)

at pF
o t1
1.0
2.0

2-4

4.2
Available water
Air capac y at

T

Di Mineralogical

Light miners...is

f;:__F..1 L

org. [AO, (oral)
orthociae
albite
oligoclase
int.. plagclase

Heavy minerals
chlorite
biotite
muscovite tr

cPlcite 0

hypersthene 0

augite 0

-n' .titc

otite.hi)

epidote
zofsite
hircon
tourmaline 0

.:.a.arnet 0

opaque (ore) 2

De-Oth

ir
..rf 50 to 200 micron fraction

tr

1

2-7 30-35
0151.

60-65
1.59

60 1,15.4 49.9
52.9 42,0 49,2
36.1 31.6 477 7

ir 29.9 45,0
o< 7 22.7 41.0
16.7 16.6 31.1.
1Q.4 25.0 '14.4



oaSerie

alonG
develori,

saetas

anra sorsnum,

ite
ferruginiz,
material 2,3

Note: Alterites are mainly
material mainly con.F2.:iF,ts c..)f _

rial, cemented arv.'" cc,&ted iron

Ferrugin e-d
eilt s'

e!ing leve,es
a. weakly

are s.trati-
lee

-
31)j-e7.1 ._!lay 1

-er

ro
Lum aTe teesent
ilie level are

pota.s-

maize

- cepv the
the reli `--



E.6

5.6?

vial

an

gYPsic

are .:::-xclusive of thos,.-
bTlrieà

horiz,,)n,
)n-

are So:
ing tak :t'yri:, esfumes;
of surte e

7

21.0

Of surIne e.

Cr":",

G.1.e7ic
within 50

Sol

in Ethiopia
Danakil, and In the ext,
La Le Chew Bahir,, They..

in the Iì.ug. and tu a
materials :Te,tain S sdr,s,
Danakil and in tL.r
on ai1uvial and conuvial
plains are generally classed e s Fidvi,,is, saqint

* Hizh s3linit7 -
saturati.on
am of the
cm within

,

.rom allu-

c:alcie or

ocrnrie A :aorizoL;
-propefties

Ii nc,ri2.on

and thus are foun
river vaey and tne
1eyirr the area of

ny ,,- Atesive on 7-^' vapor-;te landtorms

alo

na parent

rde

occur

:.1ood

(5 to



5.6.3 Charaoteristics

The major variations in Solonchaks in Ethiopia are related

e kind, aaorv snd distrihution of salts .vithin the profile,

to the presence absence of sodium, or file morphology.

Otherwise oHs are ei hEil ne and orgarric matten contents very low.

The distinction soils :P.Pich are 5nly saline at depth

and those which are sali;. throt: t the profile or at the sur-

face is important from the poirlt of view of their fitness for

agriculture, as is the presencP or ahsoncis of exchanrieabie Na.

Problems associated with e:.ce..: ehi c s, discussed under solonetz

soils,

Land use and natural vegetaUton

Virtually all In Ethiopih are uher narunal salt

tolerant vof:4etation dr_ lose to

the surface, are ex r does the

land is u'sed for ss.ctbic the vegetation with its

high mineral and sa-ta conteht bej np cci wahl a pasturc-'.,

The most sevenalimitatioh for tfve ricuinral use of Solonchaks

is the salinley, The soluble saltwf the soil moisture

creates an osmotic gradi r r: which effes,,iely meaiw plants suffer

drought, Th nap be toxic af iiigh levels and

boron toxicity

However, 'Solorchs with shatively low Sai i ni te, and this

only at depth in thas :utiodsly ce ti under

special conditions. en goal dra-;nacie, a r:
tab'k surplus of publhty ea te: r s Ate .ro.

shP profile, rwien urn prevw:, iondi-

; however, not froently set. where sci i ic soils are found



6 / +Lri e scic S5,

Thi DrofIle

These ar-e tlae
Ph:Lc featuar'es sYY:
contion. In tY
form of kechre

incittde pH
.-tivity of t

iely rInn
rract both cnne

, it has not proven nnomic

salts can be ,hed

i be infrodUcee into tde rootinc

sse, uldino

relha Sedi olain in the middle Awash

S 7

I cr,

The four Soionchaks defind above all occur in Ethic,-

pia, Orthic Soloranaks are the more occuring the

driest parts of the Ogatlen srd northern Rift Valley, Where water

supply is s- ehere salini is at deoth 1 does

not severely MoHic -±mks co-

cur, as in
' Rift ilev and the middle , 'ic

and Glevic have only very localized occurehses, paneral-

ly alo :iver courses, 'sithic phases are. very common on the

gently a )deretely SlopinT lerdforffls of the Ogaden.

Sodic occur parthculandH lcanics form the pa-

rent 17 - as in the AwasH Rift valley.

Profile Descriptions.

valley. The high salinity and extroorddnarily hio'r ESP make

unfit for cultivation, even were ' e

Source:

ALkaiine :Varon-,

Af.) ;I:eceral

in Ethiopia and Y
to so reclaim the

through good mad. , salts c-

depth poor mananement of irri

,6b Occi.



These soils are unfit for cult.:

Profile aescriptif,mn

Profile. no.:
Location:
Microrelief:
Tioo0.4.ng.

table:
Y,atu-r-al vegetation:.

'T,?c117:2,

1-15 en

15-25 co;

25-50 co;

50-65 om.

C) Laboratory Data:

1 4

Sedi plainJrt -mdcrorelief :Lowland

fltdded by. the Kadabdien hot spring
0 co:

Gr

5-84

black; si-)tv loam; wet; sticky;
st.1,ructure; shfl rd roots,
:H:dir, layers of m,,Ltter.

Greyish 1. with
wet:

- -a and sot...3 of

,Xecl some ro:

0-10 23-25

Texture (%)
2-0.2
0.2-0.05
0.05-0,002 79
0.002 17

PH 9,8
0a00, (%) 9,2

8
Or&anic matter (%)
:JLalic r (9)
0/-
Total 2

Exchangeable cations
(mejln0g)

27.2

",,cerij

aren patches;
ency to blocky
xcosed roots,

very wet:, tendency- to
sr:rx,rare; many roots, some

gravels, . and loam,

- Profile descrirtion:
0-1 0.m 0 matter



Base ((!;)

ES (mmhos/21_,

Soluble ar.ioals and

cations (me:I, sat. ex)
Ci
So-4

CO

HCO

Ca.

Thi

The ex:.
thesP soi:
of over 10

These soils lc
ren. areas -,.['lerY-

network. 4

betwee,;:.

stream fro
Gewani and '2s

The soil iq h
, ° _

is

accounts for

The
1.

Profile dea-c '

Prof:1.2..e

3

IO

sou

o
ilty clay
+ab. ,s bionetes. Sodittn

aons- are

asTicritural. It covars

i-arid bar-
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5.6.7.3 Dr '

Thls scuL Harerge. Surface
inity is not hl P cepress'ions where such soils occur

are s'e.;,7!, to be cu.1*.i..- .-Aically to sal t. o'ierant crops. The

soil -tio

.1E3ELE

Vertic sollo on
limestone,frean
limestone.

A I General

These soils ocuttt-
(len,mainly in
formed. in

downstr,.

ecouc

In f:

soils which 71.11

counts for
consists of'
novPr.

B) Profile desc--: ton

Profile no.
Location:
Microrelief:

Profile description:

0-20 cm

P0-1.M am

ir tbe C

s often
rateos or

iluvia-
-

nut le-

tut_ ton, iao an-'

LiL 1.t"on
r 1.

-n fR 5/6); silty
1! . 7;_ wela

t.lar unStable

ita

' yellow
' to '3 ual OTO 00

7.:LimiTt100, 1

silty .

.-r3rtical shr..ciu

t.bie subaugular
stritcture; tne.

,Uvals;



10G+ cm

Laboratory data:

(%)

Organic
Total
C/N
pH
EC (mmhosicm, sat. eit,)
Exchangeable cations

(m..c./100g)

Na
Total P.O

P-5

5-38

The gypsum accumulaion
horizon but aThiro.s

are very calcar-s
derived from
weak des-bite u

tion is active
soon mineralizEd,

0-10

a short

The n- en content is lowo
vity if a saturation extra.:
is

SI) SLy u. -e
1Dotassium

Tot g g/tota.1 1 a

below

earz.

-bed (5 YR 5/8); :=11 shrink-
flat an:it.. :zents;

-.'ery compact; nute

few rootlts,

LepTin kLigi
t-

5

have a si:ity loom to
m and become clayier ab
7 a cracking of the

igtitions in hori-
-:-.1ve with a -prismatic

depth in the clay
- cryEtals). These
of dr-posits

*5 matter i,
cever. In t, vegeta-
of the yar and humus is

id f?, 2 and oonducti-
,ases .qith depth. There

rf,, 2

"rì:L5 cont.
iency,

Thes,,, reddish yellow to Te.I_Thb?:
silty clay loam texture
d,e-t)th, The structure
profile when dry with s
zoo Al. At fliepth, th,
trend but. slickensh' Cy )`.-:

0, )

0.1
17 1.7



5.6. 7.4 Orthi c

In the arid c,
interesting
only
sor:7.

ly

A noticeable.
a combination crf
rainfall- Totni.EnC
ficaciousness of flocK,
ly 73- the depressions

-unOff by
rain -.eaten to

such as asnmcrrr .

at the end c-f"

ThPs

typlcal

thousands o-f:

they nevertheiss

General

Thes snils cover]

for,. ..:-7,on of the

ir an ear.

the soils of the sah,-:

occupied by th:, se soil.

the Wabi Sh.Ir e b a E's n

The erosion
which very f

gypsum
material,

rai:.. cf the ! thes., conetitute
zones ,.., at depth

.-751,r- plants such varieties of
-sioas are

croo y- :-.)-tala be -,.2'f-deved

effect of temporary (-2

1) the efa
hehlogehecus-

prevent a in

ontour ling

are e-mT,
:7_n suitable crcmo

in southern

!;hvial deposits

_

roll

'- the

ID) c ural and. :pa -H3

uurce:

Reddish yellow te, f ,tha main gypzum

formation and from th. 1:Lnestone

of thc
vith ercUs

:he hills, and -ite

---,-h or ImL The total surface

about '.23 .mt, km:2, vh*e± is about 1/9 r-,f



Bi )

Alluvial de- itm sc.a: exii-gt in

rivers d±fficult:

al:. yet hard.-H:f'oded, ducasse

' alluvia:, mmults mgm, ext.= -

15_.:Dsits anc., um

..s.=een in th

deposits are yellowish red - d soi3s on
The temporary rIvers end in alluvial fans
E.,:-:ecl.ding to the size of the river. In th-D

rivers or or the alluvial fans,
witM Vertisols or ver',.. soils with powdeIT
for agricultural p..c.

The vegetatn
a-poreximate

C,Lmocarut

-Gail trees

growt.r.1 is not

colluvial
vitin zones

seen on the

Profile description

Profi-fe No.:

Location:
Paent

Profi?e descri 'ion!

7.m,mila

cmm part of
mimeen. -)slmm hills .ich

landscape widens
- between alluvial

is uT.:. mly vey'g.

in t.. a colol-Hm,,.. Alluvial
Tpsum yellowish grey,

7ms of which -,-gries

the
a2eas ave
4hich are sultable

tMlo- - (or hruIm
m

1-,realy, a mf
The gramineae

:ring thc: se6m.cm

in thg altat
-:m.h a , mis)g

Yellowish red (5 YR 5/8); clay; subangular
blocky

Mlow*sh red clava

FrialJe gypsum crust

-',0-80 cm

80-120 am

120+ am

B2; Prof;:le descriptimml

Rrofile Nm,
Location:
Parent materias.:



20-50 cm

In alluvif-)1
to depend on
waters which
the Bu-Y temporary

5m th4ch. ?sum c
efflorescc
lation is
sometimes
sheil is always Vc.t
heaps.

These reddish yellow
clay loam textura fat.

The structure is :-:-

very friable and I._

a./..aulation, soil

Yellowish r
friable ad.

(5

50-70 cm Reddish gypsum crust.

70+ cm Gnsum slab in ;situ-

The forming process of the D.,dssdt is different in alluvial
deposits a;:d in colluviEd de,d6s:Ts. , ..7L1-..:.:iTd1 deposits ,--;re

usually v, thi.ck and crust is due to
the pulso._ ,sffect of d.]ed by varia-
tions of hydrologicl condit1 of 2ivers. On the

other hand colluvial deposits Jery usually overlay
a shallow gypsum slab, - the role an impervious
horizon which is fe'rcr.. of a 27:..2,171

perched water tabid ,
se.as

and to the gradual fo,:...ation d

yello,dish red soils
lace and

TIre calcium carb is 2'.5 to

:matter

h67,....iLld.,n and 0.6 fL7,
at 0.05 to cdnt-

, clay loam;

, gypsum are and seem.
,:-.7.7tance of of by flood,

loaded Thus, for
ed. the le tlich may vd , from 3-8m, a

as considerabl,.--,

rivers,
50 am thicd:

deposits, th.s.,

discountinuous

:dadshyt.

P-. r.

c:

df:_epth

silty loam te:

- Profile descri

0-20 cm Reddish -,--11ou- (7.5 Y.!: silty loam;
scarcely tructure,

sysie al .1nd, chemical. characteristics.

form,

and kir, often



5-92

ph is approately 8.3 but the conductiv5t in the surface
horizon (2 lacLliosi.. atT in th,T: caum crust (24
yrahosic It
ride cont-,-/.1t 4. '73 :ccrrretely t
!-27,6g/1000,,z of soil,: en one that
gypsum accumulation is ff,,,. .1._t:.- deLi by a sodium chloride
accumul:-...-tion. No alkcf1:7u8=Oxi be observi±j
the prescc of rtTpsur. which prf7.2'.i.:f. t
consl- fixation .ff cire 'csc:bing

The exi:.h2:', _ potelE. - :Tqt is I*J, from 0.6 to Li
me/100g od ::_)il Tii,-;: :tpntey-: ::._., medium fc dril. at
0.9 to 1,,::

The es of tirereElon laca high content-

of availLble boro 75 a 'very toxic
concentfation for cutttivated

Cultural and pastoral fitness

These soils are unsuitable for croo from depressed
:aluvial and coil

and oth,-;.:c animals
live 5.nteresting reserves
for wilJ, .
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GLEYSOLS

5-3.1 FAO classification
Gleyso:is are soils from. ut orc.l: s 1.e.c:I.usive of
recent alluvial deposite, showihE. within 50
cm of the surface; having no di:- hori, ther than. (unless
buried by 50 cm or more ne-:). -a- an A hol-izon, a histic H
horizon, a. cambic E hori. calcio or a gypsic horizon; lacking
the characteristics which sse diagnostic for Vertisols; lacking
high salinity; laclOin bleached coatings on structural Ded
surfaces. whec a mollic A horizon is present which has a chroma
of 2 or less to a. deoth of at 15 cm (soils showing these
characteristics are grouped with Gleyic Greyzems).

Eutric Gleysols are Gleysols bancs, a base saturation (by NHOAc)
of 50 1percent or more at least betn 20 and 50 cm from the'
surface but which are not calcareo'L-3 WStflSOJ thi: depth; having
no ,:lianoctic horizons other than an ochric i hc-izon and a
cbi..1 E horizon; lacking -olinthite within 12:5 of the surface;
lacking permafrost within 200 cm of the surfac,

Calcar in Glescrls, are Gleyaols Hic:, have lcic or a c.ypsic
horizon oitn- ,,25 cm of the su;;:;;: and/or calcareous at
least betwe,.. and 50 cm from 7- -face°, naving no tie:,:nostio
horizons c.0-Chel. than an ochric A hc. and a cambic B horizon;
lacking plipthite cm of thm surface; lacking permafrost
within 200 cm of the sumf,:,:e

Dystric Gleysols are GlA having a base saturation (by NH40,4c)
of less thah 50 percent between 20 and 50 cm from
the surface; having no tic horizons other than an
A horizon and a cambio B hLnrizon; ].acki.rs olinthite within 125
cm of the surface; lacking p,--rmafrost within 200 cm of the
surface.

Mo:flic Gleysols having a mollic A horizon or a
eutric his .rison:, lacking plinthite within 125 cm
of the sir,7fac; permafrost within 200 cm of the
surface.

Humic_Glevsols are Gleysols having an umtri --rizon or a
(lystrf-c-h1;tic H horizon; lacif.ing 125 cm of
the surface; lacking permafrost within 200 cm of the surface.
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are Glysols having tOinthite within 125
'ace; lacking permafrost within 200 cm of the

surce.

.Gelic Gleysols are Gleysols having permafrost within 200. cm
of the surface.
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5.7.4

5.7.6

5.7.7

5.7.7,1

Land Use and natural

Land use on Gleyso-k is almost exclus ,easant or
nomadic livestock J.,-a7ing, due to difficultiE. in controlling
the depth of the :undwatertable or flooding. Water loving
grasses and shrubs are the ue,.., inant natural vegetatlon.

.5 ement

The major limitation to agricu
of the pro'f'.7., lc.h must be con -

drainage c. common rPquir,...

damming of r i'y.:Jrs. Alkalinity,
problem fo,
difficult -
can be t,
very high
result in very.
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Plinthi,: and Gel'

Dystric anC
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ceAnn !T.Thhlanc

co

le descr

ir Gleysols, Tigray
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eigh nutrtat status can
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Gleysols Ethiuia. Ca7.o

along j in the drier -ruts of tKh r
commonly and/or saline ,on,ses.
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g1eyic

hue of th.Y,

A)

Source:

Kesafi Series -- Deep Drly ro very poorly drained brown
grey profiles, with to silty clay -ioam textures.

- Envi'rom.ylental eh acteristics Kesafi series soil s are
on dee_colluvi,,,0 valley centr*.,.. on the Enticho

PlateaTheL;.s H Ttri.cted nC
' v occur

thro.L. =ound ccd: fine.
grained, 1-1

c is .i.es a

1c7.1,2-cl F s for
)ris:..,.s .,.:ses and

: species
the 71-.,)

.

dry season tï hi s prole was taken are 4plcal,

s concave to c."
Pel.cent, Eros.

Profilp charcot The in the
- very YR 3/2

a 1.7,
. : c-c. lat , and

Mo.,,-.Jles, if prccc-',-nt, b7ct
vlas'L----7- by a high "-,ecit The
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(10 YR ) colours.
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Analytical. characteristics: Data
horizons. The soils aye: slightly-
slightly in

are alt whic
trace in alluvial. sites -
deositi8n,

Land. (2,, ._,bi3ity characteristics: The Kesafi soils are deep
with 111:,:,:Liu.im textures and. occur on slopes of less than five
percent However, they are seasonally or perennially wet.

Profile aescription

Information on the site

Profile No,:
Soil name:
Classification:
Date of examination:
Author:
Location:

Elevation
Physiographic
Surrounding landform

Microtopography;

SloDF, at site:

Landuse:
Vegetation

Rainfall:
- Tnformation on the soil

Parent material:

Draiy profale:
Drai - site:
Moisv
Pinot.

:.ce

,ace of eroF:,-..;n.

,

series
Gleysols

fi 1975

20.0 le-Adigrat, 7 km

E
- 400 m

uDland
1,d1

sides

from one profile of four
acid the topsoil to

mey hig.h calcium

micronutrients
of

cof slow

channel inised
50 cm

,':,0-s4n valley, 4% on lower alones

of ':alley
4n-Lensi,.re by livestc::k
comp:1Pt-'with dense see ui of
amases antsedges,
about 550 mm

11 ay alluvium derive:.., from basement

,:::,:volcanics and r.et

--- poor

ving site re,-,tricted

- to L'..cr, s -tea beluw
ct se:zsonal 1;,Tater-

SU2. cover or sward
12r, en

none



C-20 cm

20-45 cm

80-1-

- Profile description

A deep very Doorly drained profile with an uTYDer soil of
brolqn loam 0e::.Iying rey silty clay loam. The soil is mottled

fluctuatinE water tablE. The soil has
mode-fa7 n:- - :.ccly structure, with ctrumb structure under
the dese grass mat the surface< Roots are abundant down to
at least one metre; the upper horizons have moderate levels of
organic matter.

Very dark greyish brovm (10 YR 3/2)
with many fine distinct strong brown
mDt',,les; loam, moderate fine crumb

friably moist; high
ic matter cortent; very --oorous;

u. irr med:'cam and fine roots; clear
sm.ccth boundary.

\1U fine
distMct strong "brown llottles; heavy

..:1:)derate metf.

ructure;
porous, no ,:-.,(7*s; mainY

and fine roots; clearmooth

vp rz fine

-ttles;

241.t- clay
C anejar pors; few flakes;
hi-J.:27 fine and few medium roots;

smooth boundary.

5/0) with to medium
strot-Ji::'

sil-.:.:, clay bite

subangul.3.r ....lastic and

Tn:L;



Laboratory Data:

Texture (, ,,,mm)

2
2-0,2

0.2-0.05
0.05-0.002

0.002
pH

EC (mmhos/cm)
LxL.Lia.K.66,aoxt

(me/100g)
Ca
Mg

Na

CEC (me/2 '
Soluble

Cu
Zn
Mn

Lu '; WPreta
ffie was taken m
n3rtisols are alsu

of this n Thc:

gi e,; 6

iilanganesE ott1 is Thdicativ

This orofCn was

of

Depth (cm)

16.3 19.0
5.9 5.9
0,2 SuC. 0.1
0.2

28.2

51 56
1.6o
450 1200

rains,
the fa..
The pH i7 hijher ictah

after
dug

-2

0-20 20-25 80-120

6 3 0
17 14 8

6 7 12 8
53 53 53
18 23 20
6.2 7.2 7.5 7

0,3 0.2 0.1 0

Total (pPm)
Cu. 46
'7:11 15'S
Mn 765

6.(s
83

2a9
3.5

4=9
6.9

4.0,
126

of the 1 ' of alkaline, -Tter tnuw Li,,ne lana,



A) Profile ,h,=se_Lnion.

information on the site

Profile No.:
Classification (Fo)
Date:
Author:
Location:
Elevation:
Physiographic position
of the site:
Landform of surrounding
country:
MicrotoporT:h

General sid7;e!
Local elloe:
Vegetation:

Landuset
Climate:
Limitations
Land impro7ement,

informaton on the
Parent material:
Pemeabi..75A;y:

Depth of gr.: yr-t
Drainage class:
Moisture condions
Stoniness:
Rock outcrop!
Evidence of ea.::

Presence nf salt alkali.
Human influence:

0-20 cm

P 20
Eutric; Gleysol
November, 1981

Fikru
. northeast of Engormarkorios
a

di marsh

plain.

very seasonal ponds
nearl:, 7,nd,
nearly flat

as, Acacia, Arundinaria around
ns, sedges

'

and flooding
ddenn,:n ana flood. control

-Profile description:

Very dary grey to ,.yreyi sI brown

roots, abundant -nd ground-ater

=

anr

rr fct

grass

, friable
, many

many coarse
nottles; much
rocnned

gras

dcustrine deposits
ver:.

80 cm
very poorly dn-ein.

moist to 20 din,
none
none
ne

11 boles for

andnals



20-40 cm

40-80 cm

B) Lanoratory data:
-,,,,,,, ,. (,,-,n1)

0-20 20-4.0

Texture (%,mm)
2-0.05 29 ,' 21

0.05-0.002 42 46 54

0.00002 29 37 25

7.5 77 7,3
o9 H,0

iK1 610 610 6.4
NaF 810 105 9.4

Exchangeable cations
(me/100s)

Na 13 1.3 1.7

K 2.0 0.5 ,Th -.:,,.,...
Ca 32 30 33

Mg 10
-...' 20 ,,

':-°-

Sum 54 ,I, 51.5 5 )u
CEC (me/100E) 54,51 51 ir,
Pase satiJra-G.*,1 f',2) 100 100 100

Organic C (::) 1061 C;.2 0.7
Tota? N (%) 0,,57 '),..,C,

CN 1.--' 10 12

Organic rlatter (9) lIDi ID E.&.

5-101

Dark are (10 IR 4/1) moist; clay loam
hard dry, fri&P.1.:, p.,7.)st and plastic and
sticky -wet; many a fine, many fine
and few medium pGres; moderately
developed fine sized alalar
seco'adary aggregate coarrì
distinct iron oxide, e.d common co.p
and distinct manganese oxide mottle;
ccmon vary fine roots; animal activity
by such as earthworm; clear smooth
boundary.

Very dnr?'..' greyish brow (10 YR 2/2)
moist; Hard dry, friable
mois and. sticky wet; many
very -, man:. ppd few medium
pores; weak7_ fine angular
blocky se,P, -.:es; many coarse
distinct 1 ccmon coarse

:Atlas; 10-15
,E,ranese oxide

noc:. common very
activity by such as



5.7.7.3 Calcani
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5O3

Texture is very clayey thr- r dent the profilh. -. to alluvial
deposition by slow flow. Ice s::,,ructure is not li defined,
the whole v,:rafile being ushslly met. The soil is plastic and
sticky. T?-, some cases the pseudo-structure linked to the type
of alluvial de-co,.,its gives the lc:rions a very friable
character. Beao,: 50 cm gypsun c h-la can often bie obse-,cved
and in some places, brick red P.

.. .:-;S,E. blots.

0) Laboratory Data:

CaCO, (%)
Orgaftic matter (5)
pH
EC (mmhosicm,

;

Na
Soluble salts (% of

soil, sah. ex.)
Nael

0) Cultural aptitude: These soils are suit
because of their high. organic rOter C0n
chloride concentration. Hoe7cm, many
levelling problems exist. Furtharmors,
necessary.

Accumulatiu of organic matter is high, 11% for the to 15 cm-
But it fa:ls to 1.5% and less at depth. Thin surface
humus conce:.rnn-ion is dale to the Quick .:'ners'lision of the
latter whiah oo..1 di,=.,:acya2s under a largc ana -ceranent
addition of oric ri rncc, Calic4ram c.:..rhohatc cq,tent is low

and pH is close to 8.0. Exchangeable po"Lassium content is
medium to high. Total ph,:sphorus is high. Conductivity of
the saturated pante thr-o,u!::,hout the profile is less than 4
escoa cii SoL chloria:e aohtent as low and tan gypsum
content shows that powdery gypsum supplies exist in the soil,

f,-.Jr land reclamation.

and their low
.sing and.

control is

Depth (csn)

15-50 50-

17 16
1.5 0.8
8.o 8.1

0.7
0.9 0.7

0.7 0.9
10.3 10.

2000



5.8

5.8.1 FAO cTassification
Andosols are soils having a mILlie or an umbric A horizon,
possibly overlying a :LIZ: LO or ochric A horizon and a
canbic B horizon; :la-J-171loo otloo diagnostic horizons (unless
buried by 50 cm or more new ria-.:,erial); havinPi: ro a depth of 35 cm
or more one or both of:

(a) a bulk a'17 1/: bar .

(less
and an complen.

60 percent
tices
volcanic
in the sari:7

I))

Andoscis ens-

B boris hay:

sure whic-h is silt n-
h..-....rizons within 100 cm

the suTface

Andosols are
Parles e. texture whi

for all horiz.

5-1 04

'f. '.1g an ...,;hric

Aion) of the fine earth_
of less than 0.85

ated ,fr amorphous material;

crystalline par-
=.,.±.-x-ified glass)

material

-7.5_thin 50 cn of the lacking
c.,.,,, nostic for Vertisols;

norizo. P

,Ja
aaf!, for all

---Ag a mollic .,. horizon; having a

s. textur is silt loam or
all horiz ::ithin 100 cm of

Humip ridosc.ls :c A hc-r. a
smeary conb.Lste

firer on t1.7 1..)0

the surface.



5.8.2 General env',-

5.8.3 Characteri

f 8.4

Andosols a.. soils,their
mined by thd T.haracristics of i±v,
otherPnvi- an: --

pyrci,lastid are found.
,a is cc. _:-..,,rated in the ki

largély deter-
mis rather than

young, vitric
activity in

a.tats
of A..:Odls 'Me cowitry bPipq _ LakP Abaya nd Meta:-.ara,

However, s J therth-,7-astern escarpment and

fine to
pumice in

amorphous

are, 7egativ
C ca

Land use ark:

in

"iiHth v aw bu'ik

"'om

. and

aior of .

...nces of which
ty and positively,

in relation to texture,

the

f!-Jr

tions,
water is far ,nave deve,

on large Ra. and Mt. Batu. The

history c: 'S in sw,- tions
rrlysteriv:
laid i a. SUCr -is in the
Rift, ;als preserved

deposii



rainfall is hi r). variable
but in sorr years. Andosols 5J1nted
grains if of the rair
precipita some the
Tevelsof in the r rOn
easton and

Hir topruaphic oo. ition rid degreL ,y1: erosion.

coarse teoo
and requ'irP

opecial
Ethiopia, thelr
result tjit many

Thelare
ic

The finer
agrinTh

rs-106

ils have a por:w' nutrien* ot.F,tus
--- o be ne

are

ry

IS required.

of

:.,-istion water, particu-
vable

thir soil croe I

Ami-arid areas has the
are sod, and saline ohases

suitural use
-lizers to over-



5.8.7

5.3.7.1/ Vi..

.7.2

Ethiopia. aPhr-L

the Rift Valle. Mol..ic

of the Rift Va17--
Andosols

tape
available
ir ash and
inc the charactear
Ziway.

5-107

is 4 I occur in
-p parts of
tter parts

alor:g the northeast u escarpment. Humic

n. Vitric
country onere

late. a, sdline and
osi Vitri is in the

Ri-Ft Vallp, aa, ..up,. ,p,as occur in the wet,,r highlands, on

.pe typical
a,is occur 1-

-ran shore of Lake Ziway,
.,..iadeen medium and coarse

?ct to porosi and

rerP7. s.. r-:ais are Th?Pca-iyvolcn-
Ja.riall and soils still haintainp-

scs of Flpvisols are found closer to Lake

the

pHs are....bufad. -ap the ppe sppp,

o

in ti-L Tta high
.are&p.s matpals,

5.8.6 Presence

:-.5d 1o.. , t

Bulk

sipiTutypi-
profill



Source: MEKI AD

A) General

Andosolization in the area is related to the eruptive
the parent rocl, basic volcanic ash and very broken
riae, and in

I but
well develo37-.:::L prc,

type and .es fo] al

naturP, thr, :70sols are aLnost.

ovev a 15are the more structure.:.
líe AndosolE. ±ound.

Nhere --fai values of gre ter than .,5 are found, th,,,,,se

high values T..ge indie og.1(....2,-7c.4:., in-PM:us and 'cal.oar-

cros as mo-Y-f3I1-
,

°logical charactEi .

geneous. The

e

Tbe u, -ina (B) horizon has an average
here 'n the thickness
to 100 acii. Colour is
often 10 YR 5/2 or 3/3
the horizon has be e._ .

10 YR 5/3 or 2.5 Y 5/2,
::.arely a cos:° e. texture

with cg-:.T nous

dar stroJ
7:1ne, 'bat other:

ania

tory
the

,:pth cg-.J 50 am although
0: layer 1,7: a-gbly, from 25

ofter cO or 3/3, fairly
1C. _ :/L places where

i-th 'HraPst.:JLe, the clour is either

:',--e on gorig

.

12' t he Vitric

nature of
surlie seo-

content.
, .

ialrly
thus of the
recent

Only
texturPd Mol-'

lgays the same,
-angule,,r

and is
"v the materi-al

is

trah.sition to

aterial

C'I
íes ,,,,,+.4c.

:.:roaul.Fting in

,.1; tr,es )

The lr- -e horizon m thick a aye'.

1,)ST ,

.¡C, 3/2. altune lis.

blocg s.61.cture is
locally assod with
is often frc.: *n the Vitric
fine tubui,3 gpsity. Roc, io dense
the underl-ja: 1-rizon is a regular.



The underlying deep horizon differs,f,...n.bh..11h;,; on whether the soil
is a Vitric or a Mollie Andosol. In th,- Andosols .(easily
the more 'videspr -d) the colour varie;cohoierably- ,rO YE 5/3
5/2 generally, - brtherwise 3 1 r or -4,14 This *s a
B/C horizon forma -weatherir. a:Th anffice, The
texture is coarse with fine Thehcilcn .1 has' L
single-grain structure, the is ile and porosity is high-
Ropt.grcnrth is very. slipbt cr and/or unweathered
iiuthiee sones are fref;uenbly found in this horizon. In the Mollic
Andosols, the clouris ore hmogeneous, 10 YE 5/3, Texture is
finer, clay i.s...: r sane: cl.r..y loam... The structure, locally 'strongly
developed in side, is still blocky. Pores are numerous
and root growth remains satifactory.

001 0052
VitricAndosol
flain
less thaxi 1%
pumice
high wob,fty ve&atation and cultivation
o.OscA crolps

'ne soil; subsoil

-eyibh brown. (10 TR 3/2) dry with
*.ilt loam; dry; -znorately

ele..ed LnIlar blocky-thin struc-
tbre, in coMmon fine and medin.-...a. random

tubular sii-'tay fraile pores; frequent fine
and medilnoth transition.

Very dark hrc.1.11 (10 YR 3/3
debris; sild. loam; free];;
medium -blocky

structbre:. 7ncmnon

pores; cc:... .:, fine fota;

àrganie
ly developed
..7.ated with

ubular
eg,ular -6ransieier-

BI) Yfile description.

Profile no.,
Classif5cation (FAO):
Land form:
Slope:

P:-.ha.,nt material:

Profile description:

0-15 cm

15-70 cm



Texture (%, mra)
2n.2

0.05
0.05-0.-
0.002

pH 9
Organic carbon (%)
TotC_ I ( 0,03

TO-

TO-180 cm.

Ca 15
Mg 2:43

2.0
Na Ot2

Cation capacity
(me/10C '57,2

'cle

iStV12E-;

38.8
15 bar 13,6

5 - 1 1 0

Greyishsnm (SO YR 5/2) moist; sarpriy
fysh; grasx.. structs-e.; vel).

rk,,,x 7 -,ye-tSered st::,xes; corn-

xsz: s'as. on tubtilao friable

'_., 2

, * 8 8 . 2 9.8

917
in

6

ni

16;7'

2.3

36.1

7.5

? , 8

c. zra

1,4 M M
c',,.02 m. n
5 ni m

12 22

31 -..?r,

2-03 40

180-270 cm (10 IR 5/3);

Laboratory data:

:11

U-37.) 15-70 70-180 180-270

ni

* a = surface horizon, b oste horizon, deep horizon

Q,3

33,3
12,1



Minimum Average Maximum

urganic matter (%)

2., 19
2,23

a
h
C

3.42
1.4.14

m

3.78
1.89
n

4.14
2.34

m

Total N (%)

a 0.19 0.22 0,25
b 0,08 0.11 0.15
c m m m

C/N

a 9.60 10.00 10.40
9.00 9.70 10.45

Exchangeable cations,
sum (me/100g)

a 15.41 17.64 19,87
20.09 20.52 20.96

25,08

Cation exchanGe cuoacity
(me/100g)

a 33.78 '7;5.52 37.27
0 29.5 34,10 ,o

16.7-2 rn 28,07

Base saturation (%)
a 45.50 49,50 533o

54.00 6.7L2o 68».*
in

Asimilable P - (DPm)

a 4.5
5,5

Real spcific .zravity
(g/cm*))

a 2.23
2.10
2,11



El) Recommended quantit?s of
irrigation water (-.1 ¡ha)t
for a root depth of 50 cm
for a root depth of 100 cm

Rnik density (g/cm3)
a (29.5

0.95

Average

1-02
0.95

*Maximum.

1600

Moisture content at
permanent wilting
colai.(%)

a ib-20
15.00

e in ou

Avec:lahle water
capacity (%)

a 2L-00 , .-,
c.:4,,C.) 25.20

b 19.20 20.20 21.20
, m 28.50 m

Porosity (%)

in En

7)(,10 in

in 55.70
a in

Moisture content at
field capacity

a 33.20 33.50 ..DU.(A)

33.30
a in

800
1 500



132) Profile descrirtion

Profile no.:
Classification
Landforv4:

Slope:
Parent material
Vegetation:
PerMeability;
Micrcrelief:

Profile

0-15 C5fl Very dark greyish (10 YR 3/2)moist
wit humus; silty dry; moderately
develooed medium suba=ular blocky associated
with blor'ky structure; many fine and medium

-rd t frequent fine and medium
tanSitiOfl

15-60 cm

6o-90 cm

90-120

120-130 cm

200-300 cm

001 0001
Mollie Andosol

less than
scoria, ,.,

very sparse .ettion
so il, very.permef,ble subsoil

'7,,-,-fni'c.73 mounds

(10 YR 3/2) moist with
fres. 1(*.'ierately developed

subc,:a.5.- blocky structure;
. edium pores; coherent; common

roots; wavy transition.

7':rovh (lo Ya 5/3) s5lt loam; fresh;
ately develol: medium and coarse blocky

structure; few lime.Acne stones; common pores;
coherent; few fine roots; vavy transition.

GTeyish 5-ow-n (10 YR 6/2) moist; loam; fresh;
massive :i.ructure associated with blocky struc-
ture; Dores; coherent; few fine roots;
smooth trnsition.

(I0 n :./';') moist;

masqL lores; , no
roots; amooth. transiinn.

. - greyish. brown (10 IR 4/2) moist; loamy
sand wi±-J-1 coars,- q!?nc_:; fresh; moderately aevelopd

structure pores; light; no
roots.

,



02, Laboratory data:

xtur e ( 5
O. 0-2
0.2-0,05
0.05-0.002
0.002

PH
a aa (%

'
As :-1.1r; latl n .1?05 ,.

- density
rcontent ;PÌ

i bar
15 bar

Ranaes and
laborator:
Mollie Ando:-
study area:

pH

n the

a 4.42

C ni

e T

Total N
a

, \\CM.)
6o--90 90-120

18 21
21 22
52 L.7

9 'I 0
f -P ;74
f .,.., 8,8
Di -Z11

m m

la n

111

2.5 4

45., 8 ni
18.4 19,5 nl

2.95

Oni. 30 0,37
0.79

rn7.

)

0-15

13
19
51
14

.7 -7
. (

3 6

15-60

12
';',5

53
: 0
8.4
1.8
0.08

1,*
7

7,4
7.8

7,9
f

8.2.
P

,.? 4

31.2 65.8
2,9 2.8
2 . 5
0.2 0 ,. ',:74

6i 56

ni. ..r

in :'c,'.-,

Ill M

m :71

= evrfac,e horizon , .rte horizon,



5-116

Average Maximum

C/N

a 10.50
9.90

16:6(
10,60 10,10

a

RkJ cations
a i6,10 26.50 36..90

ni 23,05 "01

iii

Cation exchange capacity
(me/100g)
a m 42,98 m

b m 51,57 a
(2. M M El

BasP Sato n (%)
a 44,4o 52.2o 6ooo
b m m m.

c M. ra M.

Assimilable P(
c._ ::.

a 0
o04 u.o,

,.. `,11, 1,1 In in

Real specific gravity
(gPm3)
a a 2.53 ni

b m 2,4 m

C m m ' m

, 3,Bulk density g/cm i
a III -1 -lc a

m 1,62 n,

ril ',".11 M.

Porosity (%)
rP, '7.r)a .1D

h ni 32.50

e ni Tr!

Moisture content at
field. capacity (%)

a it 46.10
32.50

Tri



Moistre f'ontnt at
wilting

(%)

a
b

Available water
capacity (%)

a

E2) Reor., ntad auantit:'.of
::43n water (-

:...ce:

The

posi

A) Profile description

Prof7;ie no.:
Lo- :

Eros'.3n:
Matural getation:

5-116

...Aoped to
deve7.:

aain

21 acacias, occasional

m 18.4a m

1930. 19»50 m

rn m ni

o 27.40 DI

m 26.30 m.

In. m s,

rr is
ash.

I in

for a root
of 50 cm 1. 200

for a root
100 cm o



- Profile descrittion:

0 - 15 cm

15 - 60 cm

100 Cm

The distinct
the colotrin m7ch
in the
dualization
ering of basalt.

o) Laboratory Data

CaCO2('/.0

Organic matter kro
tot

i
tcr,TotP-1 N

o/N

Exchangeable cations
(me/T..00 g)

na
t r¡(`;

a ..F...aturation

Total 7e,0_
2

Free Fe,

Free/total
,

5-117

- s..lab in

L' :am; vel7
' back by

tale,--1L;

; firmer

fine_sand:,

nit gravels in the base.

15 to

t'he i

tIen to the OCeIT. weath-

21.6
0.92 0.59

76,, tending
7,s with

13 13
5,4 5.6 5.5

8.6 7.5
1.9 1.5 0.05
1.1 0.9 0.4
0.1 Cl. 0.1

11.7 10,0 5.59

69.3 6M 5h.6
:q;.8 14..)4 10.9

7 0 7,4

2.G 2:9

0.28

r -h-,-own (10 YR 5/2 to

L'); ranular to powd.ery
s rue ;

pacity

(of)\



These soi
ous mat eria,-
the field

brown c

Cultural
ro.ditions,

czes.

Thec e



5. . .4

lithi( p. (5. 7. ) on lower cultivate., -. These soils
are domLnt1y under natural vegetation. pH viLies range
from 4.8 to 5.2.

Source: LUPRD

A) Profile description

Profile no.:
Date:
A0-22::=s:

Location:

Classification FAO:
USDA:

Physiographic position:
Slope
Elevation
Vegetation/landuse

Climate

- Information on te

Parent material:

Drainage:
Moisture condition:
Rock outcrop:
Evidence of erosion:

- Profile aescription

0-20 cm
An

'c or Filmic Andosol, n th-eastern 'TT1.

hese soils :.re on the nortL Li (Lscapi,1

high altitudes.ent material i- mainl!!

volcanic are associated wlth :naeozems, often

Borkena
1112/82
Timsum F., Geheyenu E., S. Paris
iL L. L. L. Zabbi, 1 km N of junction

cos3C, along the road;
10039'0'N - 39042'55"E

or Humic Andosol, stony phase
Typic Eutcp oP Hydrin Dystrand
IL riclgr,7 Cc Le highlands

m
'f shrub grassland (Festuc- in.ic a_ ,

sp.

cool troncali

ColluviaE deposit der volcanic
mainly airborn tuffaceous

_ts)

I drained
me. throughout
fairly rocky
none

Black (lO YR 2/1) moist and Ymry
,areyish brown (10 TR 3/2) ca.:. Icsaa;

weak fine and inedin. crumb: 'or-se
friable (mo4:c), sticky and non

.stic 2o5c,: few gravel;
fine to medium roots; diffuse and



5-120

20-65 cm Blef'k 10 YR 2/1) moit:7t and very dark brown
AB (10 YR -Oc loam; weak

coarse anb:7, soft ( friable
(Moist), slight' 1;icky, non paastic and
thixotropic ;et) many pores; few
-rsYei; rine and fine roots;

on:

65-100 cm+ 1K., (10 YR 2/1) clay loar,; coarse
B ' - 7 '310 e ky; sliLtly ,,ed (dry),

;), -/-16,1y .tic-y, non
thixotropic (wet); many pores;

t7E.. many very fine and fine Toots.

B) Laboratory data

pH (1:1)
H20

NaF
Exchangeable cations

(me/-LOO g)
Na
Tb

Ca

r:-.. 0

9,3

1.7
0.5

9.3

0.h

0,5
10.'7

9.2

O.

0.3
16.6

Mg 2 5.7 0.6

CEO (me/100 g) 29,2 35.8
Base sbircx,Ftion (%) 59 51

Oranic b ( ,, 9.2 6.8 4.2'

Total N ('::') 0,q2 ' 0.42. 0.56

Avaialable P.0, (p.m)
2 ) -

P3 -.-in 6

Texture
2-0.05 54 32 34

0,05-0.002 38 40 32

0.002 n-
.1. 28 38



5.9

5.9.1 FAO classific

5 9_3.

arid

the
havc

aironosols a.rn lis from ccf -..,ntmr 3oli,' .ed materals,
e::cias1 c of -2cent ,.--:i. i zis, of' a.:,.:Jie mat..::ye'ial

oce.P:j.n aettn mi ac -le:.s. 50 coEl.m...face or .,..-,owing
r..b. racterstics of - -....,mmic or oxic t r r.. i; 005 which, however,

do not cualifv-- L cric LC= 'cause textural requirement
.

'ring no di::il. r. :.,--J.,, (nni , "miried by 50 cm or more new
cial) othe wic s. , lhohinn il'ficomoPhic

Mbe sln:' is hi...41 l1,:* s9.1int.y.

.s are Ar-

chraote: ' a

lacking

invio Arensols are miols showing lamellae of clay accumulation
.

within 125 cm of in,a, not consisting of albic material in
the upper 50 cm Cz: Pho. soil.

Fe:Lalic ArenDis ..renosols showing ferralic nAies; lacking
16.:Iele of .2,en.- 'on within 125 or of the slace.

In Ethiop-:
rred colli

troten sties

5-121

or alteration
teloy the A horizon

s: :!'e.rz.,lic properties.

..sisting of albic material to a depth

Dr! coarse

Clay

way t.) Cambioss



5.9.5

Limitations f r
'ty, low water bol

cu-..fantages of Arenosols

absence of stones, and

5.9.7.1. Cambic

r

livestock. in s high

to cereals and pulses.

This profil4L,,

'istics of dH ArenoF:....;
ir
o,

A) General

- Environment -:-.cteristic: MP sE curs on thrs. slopes
and conve'L :.

.. one plateaux. Locally
the soil occ on nli,':., w 1,..,, -_:- '..c-,,:,-- :_;.,-7: f..= ..1, 3.' to
five Dercent, ThE IF,:::,..2 ' : ":: . 11-_ -_,.-_ '..-._:: E.!. -2J7-C,A weathe..f
Enticho sandstone .-..ar.f..._, C-.,f ' c('c 07..t. ly on the
r2c.le c.rests. TA-n. s : Lncluding

TIGRA1

4 129

5. .4. Land use and

nosols are -

osa incluc_
;I:XCESS The

-Jo eas'y :.ability, in the

.tivated

charac-

:icantI ca the risC.. f

:or

5.9.6 Occrence

Cambic

flatter landfor:
LLhic and ston.
Lc lot. occur -

59.7 Profile descriptions

Mencheba drained soils tn
yellowish T.). IcJam textures.



Wheat
vegetati

- Prcifile _rootermkstM cs
in a zone f veat. 21.

de..00brown to
ic

an
E StLIC6".:-.317":,

,Titructure the cois mme
soil is more
horizons ezte:
some Lles.
in situ.
butthematf::,
from .!'.,5000 to
mottles and bia2c...

an profile
2!.:oo',.s are

penetrate dee

2 . - s d).3e base
-C.L. ion mIkV,

Land. ca:

are t,mr.-:

coars.:

out ra,p,I.

The k,oils have fa',-

erosion hazard is

B) Pv-ofile 'lescription

- Information on the site:

Profile Nr,
Soil name:
Classificat:.
Date of
Author:

Elevation:
Playsiographic

Surroun6inm

cf sit

Manu use:

Vegetation:

- Parse loara tex-tures
10 to 15 cm

-}/4) ancl. has
Tv.: and. has a

"*"..7:7;. mo.d. ftc
hard 11550 d5f. hes s iio

im
o izm-%o the

L:-74 -"nit in
.3 1 comr-r

Drim. - m..- .ins Its rock
.',ae -fractured rock. Tiaf.e texture

loam, col so ver

In
lieu 15 (m.

mrofil..-: 'out some

eristims: The
:m:mt km.MkF,' c

,

mhi2

.,:ccums cies

. lc:: and the
..."()Ps

of hammien, Tigrai,



-Tnformation on soil:

Parent material:

45-65 cqn.

material ot

A modere_y deep, .1 overlying in situ weat
sandstc,

10 cm pri,:.,ons have weal

pTcPapc:. Ljk-

ec-...p.Ion in

"Pc.3ts are

the
1..orizon.:..

1

Y,---.J.lovish brown (10 YR 5/1);

hard d:17;
I

r".--"'"-T 1

68-io

site: into deTression

st.:re condition: moiA below
Flood hELzard:
De-oth of groundwater:
Surface conditon: sones; sandy 31.1.1-face

Evdence of erosion: ,:P,T,ths and down

lines; rcoer 5LiL.fl on surface

hin fields

Profi e description

10-45 cm 'Dark brow (10 n
?cn-.

roots; gr.z...



100-165 cm

165-186 cm

Dark bronn (1, YR 3/3) many pat.....f'L.
;,lottles,

loam r :.,7,5..ve rock. str-,,,-Aure; very

of weathered sandstone.

brown 910 Y '»; with f,
disti, - yellow mottle-:..;

loam; ..,-ery firm. moist;

Laboratory Data:

Texture mm)

,:..:.,, 0,

mo-46

0 7

(cm)

100-150

ni

1057180

i

2-0.2 69 67' L:

',:....2 -0.05
C.-J.05-0.002

,'..,
..;

9
6

5

iiI

a In

'-.M002
pH

"ri.'

c.5
10
6.7

05
t.7

111 if,

26 , --/cm, 1:5)
e cations

g)

0.1 2.1 3.1 0.1 0.2

6,6

(2,,

o.4
19.3

1.

10.2
2.7

6.9
,i.0

0.0 0.0 0.3 0.0 0.0
0.2 0.1 0.1 0.1

ac (me/100 4.6 22.5 23.2 1915 5 7.1
CaCO

3 '
6.0 0.0 0.0 0.2 0.1

Total K (mr41..00 P; stmil) 61. mol m m 11]

Available P (0g/100 g
scf.1)

24 0,4 m m m

Total N (3.)
.f,...7mic C (%) 0.5 0 4 m m Ili

S....luble (pnm.)
Cu 0.7 O.R. 6.8 m m

-2n 2.6 9.8 0.8 m

Mn
, ,

,-..--,
93 400 a

Total (pm)
Cu 5 6
Zn -; 5 -[ 5 13 L.

Mn er Om-n7Qn,)



5.9.

Genera._.

:ont

which
been d-ug
more

'7'1F



qr

0

15-120 cm

120-n1

rotc-.

also be notl:j.

5

!7,"2 :41.
t CI_ 0 f .21::

YR 518);
loose.;

- - _rey

:ile

5 YR fine sand;
1 ' ..-Aionary masses

'Ca a white
ladS t tUre ;

Lng in the base

Sand
one

Physical and' :ties

soils 2 in field. owin. -±,hcfir

°.°'71ay are vex': -zith

a. 001,. Ed-r.

the
o

sioiis

t

sing.7e

;0

5 "11-"f. 5/8);

_ '77 _



content of Tat 0 is L ,and ays:say.iiate il

torcent thipas.. p: y». .-i .1-,',L72,L...»?..---7. :L-.--

a.)sorbiny _aatar od. r2'.-,.-.. .L-r: potassium and
total ,sibora'.1. .-o- are

Cultural and pastoral

These soils are either scarcely or not at all suitable for crbp
growili.q. Nevertheless, a very considerable voinme of soil is

aYailable to the root system which accounts for the developed shrub
vroutazion ri.art;:lermorc, coarse sand is a specific retention factor

s-ilarity, hence fruit trees could be
cendiaini,

Il

to the
;ed in t-u,

sandy soils t
ssn. Howe%at
' life ei7.if,

oh aastures il Door even duri. ts-.e

a specific an. iversified
the other re-,lons of

ccus a reserve :11.07 wild



are sois ....-iconsc rnaterials
of

5- e3L. ,99 o-.;.ter
A ,e;,:',.thin 50

of the S'4:- 7:»1`.:3 ne erie ILics whic71

diagn.c:,,z:itie for ; lacking
as of ion

esrkin cyr-. cn 2 Tlr.)rizons or
are .71'-.7;ti.,'L ot 1::f

a (by

05 r; .1; C77 2,, shi 50 cm
f-f-c.,,a. the face but in this d.epth
lacking ururftost

- are 1 eaF.-,,t

71)r7r1 015 ¡e u base saturat ion
,J27. 2 20 and 50

cm from the , 71.77 eht rin' of the
sur fa e e .

Ge3 7 "ri. ls having p .- within ',)00- cm

of thE

S011 S 2t k99,

to Cl':':':Y!9; soiis on
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51ü. 1ff 11 classTfication

s i'4ap of

eroded

and



5.10.3

Cherche

but occ 1T.

land uhroughoi...;

in this latter region,

exceed

wher

and

dramtic anr:u

tics
,:s

stony

neutral pH, medi'ff,-. CEC E.

Water holding _

the shallowne
practice and
terraces ar:.,
from which

and in d,he

provid
char.
the pft.
sandy textur
1itt1e evidence
tne Of

can attr-j-,

ig

'7.r in

o

tly

are

and da ,
is. Thse sod.1 dluch

S , ng coarse

upan

in cofturast o theAret , there iso'proc the exception in
'7,cteristics that

flater
eastern Ogaden --

ne parent materials,

organiu:

P contnts.
due to

"-"rly recent
ros OA.

texturs are co,
..Aencies are not sd



where the perenni al crop
plan teep s 1 ope 7

lands for grai
hi ghl

Natura

and the

sparse arv::

nomad

op growth ,

crop

be ro



&2Ms
iAgh

Use

On the whole, unfit
severe erosion its
few dozen hectal'es

r.,at:.or: from.
lash ¿i

Regosols resulting from. .i-n

A) General

5-132

5,10.6 Occurence
Gelic Regosis do not cur ir'..thiopia. fttric Regos

have not beeyi u :is, al
with littic and very ofte phases, ocr in the
highlands; the Calcarie -Dls occur on the limestone of t
Chercher hiqhlands. Eutric occur,
often with saline 7Thases, ifrnic and Calcarft Regosols occur
in the Oga,.J. --.7.1ng on the parent materials.

Profile d

.7.1 Eut 'c
Thk,

-a

:.3sols from the c:ci: the

"- Rift Valley fr volcanic
'is,r,ins the co!,-, Jvely

ature bec8use of the
,ad its sh0- srris A

here and
flowing tri'n - of the

At the offresh Rift Valley, weatheYin
debris . hich fell as :Albtle or has leen washed Irm the
rocks on the 'ateau and hills f,_Imther up river, forms
a huge cone with sThe of 10 percent. TIlt let ero-
geneous formation tare faeeere erosion and is cotered with
tree and shrub steppe vegi,,r_ Aaich gradually thickens to
woods at higher altitudes nearr the humid zone.



C) Profile de,.:0_ntlon

Parent material:
Locat-=.1:

elied
MicL
Dni,ir_ -

Natural vegetation:

- Profile descrilYtion:

0-10 cm

,-35 am

35-l00 cm

100-14o

TA 1 Laboratory data0,

5-133

gravel colluvial material

c0.1e. vith ne
clea.r).g deSk ed. c

:DiEt.

larzs s.,:acias, tufts of

--.. r own ( 1 0

:vs; basal-L.

Brown (,11-0 12 5/3); sandy J flry; blocky;

sligLt: hard; 1 cm beis,,,,Ot .axel; roots;
oreru

Ercvn. (10 tb 5/3); loam; dry; blociv;
not very porous; pumice

Dgrpth. (cm.)

EC (mmhoF,/cm, sat, ex.) ,-; L=.L--',).2) 2.3

5/2):: SJ.ody

frieb

,. -J-,,,,,IeXuL.;.,e \foi

2-0 .2 25 25

0 .2 -0 . 05

0.05-0.002 38 lo:.,

0.002 9 11

PH
CaCO3(%) 0:111 0.19

OrgafLc matter (%) 1.70

Organic O (%) 1.00

Base saturation f,,1, 2e 20

Soluble Na (e/1, sat, en.) o 2)0., 2.)



5.10.7.2 Calcaría
R'Ir in central , is

developed on alluvial sad 1 ait, úU. windblown
materials also c-A .iF;.1s Calcareous

accumulation which is
non-calcareou I ground

watc, high in ca 7: of stones is
an vious characte, ,s,, s

Thes. soils are culti.
rapidly ad, and th-:
than 4

erosic::
-S S I StO pro-

ed calcio soils derivec- as ,:iesoma sandstone

General

These soils a: - alluvial and
colluvial deposit,,, at of the scarp of the
sdstone sa Lasa Jerer

y river, to
Bur al sinasd :ansrí 2 7aE

The red alluvial as
thick on the L
Dehar limestc:
transgressi've

col.-.) 1112-i al

ind

are
bri

, Ge.,,oma

The natural vegetation is sonsideraVly 3egraded by ciliti
near Degeh Bar of
acacia:: and a -

appe'oseizely eastern
wind bicos anCi

Source: :LE



Profile description

Location:

Natural vegetation:
Land use:

- Profile description

0-40 cm All

40-90 cm Al2

Small myceliums are
90 cm an horizon with
The individualization of c].-

km east of Degeh Bur
dneae
ing

Red (25 YR 4/6); coa7..7e sanr friable
medium subangalar -

giving a single grainsd
loose to fria.-..1.; dry; fe.,

distinct and -.:form transition to:

r v-neu
friable s:
giving a sv...

,31sL'..:

These soils are deep and calcareous acamul

; coarse s3r,,3,,,
=7/ts givIn a medium

-with

lun-ssti;¡,1I.r.ard

cemented
y:"..;1 lime :;:-.:L.(1 watheld

-,atone pebbles, bhe arenan: t.dick-
3f the whole -being 0.5 humid;

sf-f-cely friable; no rootlets,

-:,..-Ted at a

as ,

:71

structure;

1ts-, gradual

.ation is progressive,
cm d.n di, 3elow

is present
;- linked to the

fluctuations of the temporar: a. niai - .: able which is

located in the break between the alluvia:, and colluvial layer
of weathered sandstone and subjacent Kebri Dehar limestone
during the rainy season,

90-300+cm Eca



Laboratory data

The calcium
ieible frp.

1::eases

or,6;ic matt,
TnE,

ater ti

sbp
, and -

1-xitassivam

These red soils with clomi-,a(6: ecome
at depth but the slpw,urr- scarc.niLy_

soils are usually friable down to th,,, subsoil,

content is low, The Nitotal
I or less, indicating se-ere nitrogen de_lPI&ncy,

Cultural and pastoral fitness

The Degeh Bur plain, is already largely C2C:tf, to sorgum.
Considerable extensions to th: ,aorth r=4-n are possible
but near the platea..:.
prevents agricult The
are at the present
wind erosion itself:
actions and intense evapotransp:..:
considerably limit the crop yield in a regia- rainfall
is loN.

. -Line earth fraction is
to LL

pf

is dpth,
1,, is_ bitn being

low conductivity of ne sato:
soil solt.ti= is scP=:.17.- lcww

to high. The

CaCO3
Organic matter
Total N (%)
C/N

PH
EC (mmhos/cm,
Exchangeable

(me/100g)

(%)

0-00

0

0.9

0.07
8.5
8.5
1.0

Depth (cm)

40-90

3,4
0.8

15

8.4
1.0

90+

8.1
0.4
0.02

11
8.9
2,0

Na
Total P25 (%)

u.4
0.1
0.07

0.5
0.1
0.05 0.0-



Mechanized cultivpi
zones with no coar.:p
out ir5_11

horisoh,:3.

5.1M.3 Calcaric

as

soil hr,,,

terraces,

Source:

Profile descripti

- Information on the site:
Profile no.: 80

,Calcaric pnase3
Date of cgrgu.

Author: H 'HU;Wt.:.
S,

Location: 10 of t

Few o(

, the Ial

Elevation:
Physiogral)hi0

b-137

Conseouently it is absolutelg
. ,P3a,ry t plant .1 ,nd, screns

if sorg,.. is to give a suitablg zgt..... pue
could efoisu of
any othe2 species eir5Pg-__. ,"'.7- pguio- ,--th,

Trees should be plcggu g-g,g.--g -r0-, -g. a. A:3
dominant wind direction,

Nitrogen carriers such sul-ohate shouid. be added
to the soil.

Ttion te:"

- r"

flP;
c:g_ried

- ahLundy surface

t

of tle hill slo.

ne are tf.).



SurroundinE landform:

Microtopo
Slope:

Natural vegetation:
Rainfall:

- Information on the soil:
PLrent material:

,.1(..sture condition.:

Deth of groundwater:
Stoniness:
Bock outcrop:
--,_t,rosion:

Human influence:

.0-25 cm

.1*ei parallel ridge and valley

terraces less than ), general slope

45-50
few sttered acacias, Eramineae
app. *:,...:?tely 700 m

sozoic

y thror..;,1.1orr:;

-t encored
,-.c:edingly stony

tallies on terraces
land is cultivated to grains

- Profile descrirftion
Exceedingly stony, shallow dark. yellowish brovT:. sandy -lay loam,

Dark yellc.-,,sh (10 YR 3/4)

moist; clay lc - -weak fine

ne
hal'd

very fine and fine interstiti.ri
pOrPs; very frequent fref,

ski-htly weathered linestone
.:7The roots; gradual wavy

25 cm Fresh sud slightly weathered lim..::!-

stnne stan s boulders and bedr:

ratory data
Depth (cm)
0-25

Texture ( mm

2-0.2 32

0.2-0.05 Pl.

0,05-0002 22

0,002

(%)

E:::changeable cations

(me/10 )

Na 0.3



5-139'

nerth (cm))
0-25

1.9
Ca
:Mg

SUM 29.2
C'. C (me /101;;.'1 ) 26.24

satura,tion (%) 100
(()

Or:ja.11::' mat-ter (%) 1.10
(ppara 0.0,



5.11

5.11.1 FAO ciassificaton
Rendzinas are soils
A horizon contains n_
carbonate the coloul.

o,

may be waived) 'Which
materia yith a calcit:

ri,ore_ tll.an 40 perd.."..t; lacliul"

50 cm of the surface; lacki
diagnostic for Vertisolz; lac1H

3oils

on the moc..erate t
In the

ddral

W

char
eften stony,

or o

:re

`.

diominated by ,7.a1cicl,

exrx,ftlet

5-.1 40

ache A horizon (when the
f*nely devided calcium
ihn moilic A horizon

Overlies
-mate of

'Athin
-t,:,21-_11-tics which are

dr' ,Te 'drue

2% oi

Tlhe

" of
in Ethiopid

e landforms
They are
1Xre

fairly
..e.

1y. The

norizon
hon is

Jas often
- with

Aex
dy and

.d are

5.11.3 -eris



5.1 .-

use and natural

steep slopes in the comparatively populated of the
Wsbi Shebele i the Blue ile. iCG pressure is

intens zinas are culti ii the Chercher
hiclands. :iver, unless cultivation occurs on terraces or
only slightly sloping land, such sils under cultivation quick,y
become Lithosols or lithic

5.11.5 Profile desc "ptions

5.11.6.1 Rendzina,

Similar
successfully bec!:.

Source: WABI SKFBELF

cpicir rendsina soils

5-1 `1

soils
cul 'vated, but not

3W.

This U:

grass vegetation A all of
800 mm organic nisti very high .211 calcium has

been leached from tile A horizon.

Rendzinas are ral shrub and
grass vegetation in Ethi ia arqei g m they do on

Thc seve y

limited by their ti3po;ji
position. Ph7. can be vcry

im'parted to t;.Fi

generally a -



General

These soils ccly cover the 1,
rollinF7 of the B..Er

than 2 400 M. Calcio
with brown calcic soil,,
and the latter on the

Location:
Natural veget.:
Slope:
Parent material :
Rock outcroD:

Prof. ile descr

0-25 cm Al

near Herer
g7

-

Hebr4 D

re situ

transiti

istioct dece .on me,,f ,E in. the ',a.

carnet, some bus::

1:1ce limestone

3/1); clay:,
r2e. wit .

ocr tre

dry.; Y....able

irregular and s'';..ert

to:

These soils are close to caueen. d soils from a morphological
point of view, the only differerce being that the A horizon
does not react uith hydrochloric acid.

B Profile description

rqn Sou.nd limestone slab in situ.

-

This rendzina is co-wa.7neti ois a calcio set:: r_e a

:,to:es: bilis soiling the gently
-lateau at t.. so altitude of more

y associated
1 . steep slopes

',11 tops;

25-140 cm AIR Is elements fl
t

da
7.:

Oli.

struotb,-..we Ise roct

fine n Erarth:,

friable!, rs



Therefact,1
dissolution cs'i.7
when anal:rs.
very heL-.7
altitude dete.ï
subsurface c
cele sum

Deth (cm)
0-25 25-40
0 )40

10.3 4.4
0,45 020

13 13

The content Qf ow retter is high -Ts-',.th 10,3 percent in the-
Al horizon, The .2.17501.. tla. C/N is
medium to at delDth ir the
soil. -whers: 171_1. c2 the in situ
15mestoni,r ity is high,th satursi
is approxi2

Exch.E,n:zaabLs scium '.7!htsht

rs
hiLn

h.,srizon, -,..'14,ch in

from
a high

abl e- to
tc, th-J, a,-,,,Tay of

-

ce to bE.

pr
cations

o

8.1

0,1
Na 0,2 0.1
SUM

CEC (me/100g)
Base satt1c. a 100
Total P 0.15 0.07

These soil? cc They present a.
granulL 1,1e Al horizon is
friable,

5-

.

N



Cultural and pastoral. fit.

These soils are unsuitabl for Et! cultural -purposes owing to
their thinness. They are at 7, .e time under cultivaton
usinz the method of low contour (.ry stone 1,alls in order to
obtain an adeq:uate thickness of soil, but f.lz °rot
very roor. The area dedicated to ,-.trop -)etween

is only about 2 m wide. Consequently these creas aye
deserted but could be used for forest production ci_qyoined wi-th
livestock breeding.

Ethiopi

ter.tic of culti
rec', ;er

ti
Jel)
the A i

Environmental c'-=
plateau aria dip ,?,,T.eS of -
generally flat no -,:eak17
flint and marl rock out-7:2,
The soils are usually cult2
rocky areas being covered .

- Profile characterist:
usually 10 YR 3./1 in
structure coarse
down 25 cm

yellocish bro,.
in hard
The soil is sty':
remnan':s '

by c].-&.

soils

,..,, is les!rr

das de.,:,;¡:,,ed on a 3%

organic metter is not high,

se ,oils occupy

":1:1 rara.11ed

black soils
fcr cereals, the

low shrub,

dark in colour,
text r.e is claY

which
is a zones.

bI silty clay- textures,
This directly overlayE:

te freely to the
P is characterised-

an

re and is
. it is signif'
Is in thi'
) n. The

.scarbona

z.in is

of

Source

Mcsobo seri sna-' blac=k soils directly
overlyin

A) General



Profile description

Date:
Location:
Parent materiaL

Landform:
Slope:
Surface oond5tior.

Landuse:

- Profile description:

0-10 Very dark grey (10 YR 3/1.5); clay;
firm moist; moderate very coarse
prismatic; few fine roots.

3/1.5); clay;
::,,.6ular blocky;

.aa fine ....ots; lew flecks of soft
CnCO

25-45 Cri

t7!!H.:,:cteristics: The soils are sligntly to
witll medium to high base satution,

high .:::changeable calcium. Th of the
c1:3.y fraction Eest:: : ...1t.lorillonite. The Me: io
below two for -t,?rse horizons. Organic matter is for a
Tigray soil,

- Land catability characteristics: usually occur on
slopes of less than two percent bu:i: limited in potential by
their shallow depth and the occurrenc:,, of rock outcrop. in
general the lan6 is not arable and should be retained for
controlled browsing and grazing.

8 October 1974
km. W of Mekele micro-wave station
'ALL- limestone overlain by thin

of liRe,store
slope to north
s 1-2 cm wide and black clay

of mbeat and livestock

- (10 YR Y4) with
silty cla;. friable

moist la, b1.-.:Cky;

soft ant CaCO, grave
fine 71 ts.

Alternating bands of Rant limesto
and soft mottled marl vic,h silt

texture,



Comments : A shal low fine textured Renazina . Cracks penetrate ro
the base of the at 45 cm Soil is higbly calcareous
throm.a,. .; with re:: :ent Can_ bel ow 25 cm. Boots to 45 cm
and dee

CEO (me:1

03'Z, 0 h
o , 4 o 0
0 , 4 302?

51 - , 4930 23308

3

Laboratory data

Texture (%, am)

2-0 .2

O.20 , O5

0.05-0 00 2
0 .002

PH
Er!

DeDtb. (cm)

OlO TO-25 25-45

0 2
'4

O 10 ,9

11 74 6
41 30 40
40 54 41

8 o 8 1
0 .1 0 .l 0 I

40 ,0 ,.:,,o , 1.1 . 0

CaCO,
Tot K (71,m)

7SKI..5 49 , to

5330 2890 rn

Total :0 ,,. 22 o 309 9 m
Organ C 2303 302 m



5.12 SOLONETZ

5,12,1 FAO classification
Solonetz are soils havir;:-.

.z.-

E horizon which shows
part of the horizon and.

5,12.2

Orthic '2,olonetz are Soloneta harina a ochric A horizon;7-lacking hydromomhic 7oronerties within 50 cm of the surface.

Molla- Solonetz et_ z. :ohlic A. horiaonh;

ìacking h:TTd.r&T.liorphic in 50 cm of the -,.11rface.

5-147

htric B horizon; lacking an. albic
'h,phic properties in at least a

ht. textural chang

Gleyic Sr,lonet', Y.?, showing -.r.)..ydramorphir -rvroo.,?Yt

within 50 cm ozz a

General envi ronment
Solonetz soi Ts limited e: in Ethiopia, 1argPlY

because soils usual ly fail within
other soil SLCrzrML :hose defi rhar preePdencP

over high ex sodium perca
morphology mav not inc1ude a natric B zon. Sodic phase

Fluvisols, Gleysols, and Andosols -- with ESP valus
greater the 15% requisad for Sclonetz -- are more frequently
encountere..:i than Solonetz soils,

As with Solonchaks, Solonetz occur in drier climates, and
in Ethiopia are usually associated with the Ouaternary volcanic
materials in the Rift Valley, although Solonetz have also been
identified near the mouth of the Omo River. cnetz also
occur in oreas influenced by sodium rich

Characteristics
The importar,,. tions in Solon

the oresence or of salt.
conductivity (CC) ML vary fr.

cois relatPd to



.48

providing in the latter case that a natric B horizon
present.

In the absence of soluble salts, Solonetz are characterized
by very alkaline pHs, reaching 10 in some cases, and a
distinctive columnar structu,--a in the B horizon. Also, per-
meability is very low. Ti- .sence of even low amounts of
exchangeable sodium causes da's- occulation of clay particles
when the soil is wet, i.e. the complete breakdown of soil
aggreoates. Large pore spaces thus disappear. This process
limits water movement. For a given FSP thit effect is more
extreme the higher the cl ay content. In hs,:svy textured soils,
ESP values of less than 10 can have very ne2ive effects, thus
clayey sodic phase sells can suffer as severe problems as
lighter texturedS twith high FSPs.

In Solonetz with at t of the scale and
high EC values, the E. sodita are to some
extent counteractEiby ssnity. ,ns L.re lower and permeability
somewhat improved. There are in these soils the

additional problems of excess salinity.

5.12.4 Land use and natural
Occuring in dry ci - and being vPry difficult to

reclaim, Solonet.e soils in Ethiopia are alMost exclusively
under natural '-;',tich of --- and scattered shrubs and
trees. Land use is nomadic livs:stock grazing.

5.12.5 Manacement

Deflocculation of cl ay savereIy limits potential
agricultural productivity, nepatively affecting root penetration,
soil aeration and permeability. This applies equally to Solonetz
and to sodic phase soils, althouch shdicity is at depth



in the latter an::: .Jement is careful not t, permit the
rise in the profile of exchangeable sodium, sodic phase soils
can be successfully cultivated,

Rec amation of Solot/ is possibl if .,4 expensive
and complicated due to t;.J, difflculti. leact the sodium
in viretuallyimpermeable soils, If salinity is present, the
effect of.salts in counteractinn defloccation is to increase
permeability, howev efforts mUst be --s. so leach salts E

sodium in comMon, us maintair. -Hools of salts as
required to counter- the effects of (diminishing) sodium.

000u renca

Orthirs, Mol lic cdld Gleyic Scl' al/ occur in Ethiopia.

Profile descriptions

Mollic Soionetz (saH aad non-saline), -lower Omo river
These two profiles the lower Omo ftiver val lea

a Solonetz soil with a saline phase Solonetz. Both have

properties.

The effect of the presence of salts in counteracting
the effects of high exchangeable sodium is not evident in
omparing the two soils because the saline Solonetz has such

a higher FSP than dflPs thP non-saline So-a:-,tz, i.e. 84% as
compared to 18% in the next to surface horiz.,-,7,, Thus despite
high salinity in the saUrre e Solonetz, !lity is
lower and pH is higher, not as high as :ociuld be
expected for the ESP,

Is addition, it iyed that thr, I can
, mi ven ae. r-or es.

phase Sobe. ;s: L

the especially high levels hchango



Source: WP1to anc:.

Solonetz

General

This class includes soils wit*. an ESP cf mon: . Given

their good surface texture sm.'. t ri of 'smorphic

conditions at less. than 50 cm ay , 'fsese silo
classified as Mollie Sclonete. .s.ney salins
highly saline, and signated typic Moll ssmonetz in
first case and sclis Solonetz in f.-m.cand case

electrical conductiss greater than 8 B/cm)

The morphological charadteristids of ths Solonetz are
similar to IS the Vertiso mm the

mrir. Only the - ..s...s7.aLly the 07'7.., enabled

two soil hLsafs-s

The Soionet2. s_ntly ....tre throug.1..ymt. the

profile, The ''s.y is rally --..,tween

They are uniform in - Ss'.2. or 10 YR 3/

the profile. Theta
these soils in t_
efflorescences ar

The slIrface structus
s,srainy to friable

have prismatic and
profiles, the presence
at depths of more than

Given t10cal
are ver close te of the V
characteristics are likewise very
vaaues measls-

een
re the

cm/h or 3,,

5-.H0

in labdysory
?.40

is silty
ana 4.6x10-

clayey. As for the Vertisols, has:
to gravity i.srm-,s,js, At
irrigation cs .m, o

efficient drs network is

.teristics of the Solonets
:_tisols, their hydrodhl.
similar. The permeability

rates of
' m/s,

1,31 and lm
S..7:xtore is

tt
profile.

referable
.ms for.

. an

.ching

10 cm is of the
The o' Le and deep hos-

-ture.
cf eneraily



water requirements are determined. carefully. in view of their
high rate of and their- high salinity, the saline
Solonetz cannt---,roved. and n been classified
permanently not u.0 .u.u.e for i.rri ,ionn

45-75 cm

75+ cm.

I) Profile description

Profile no.:
Landform:
Parent material:
Natural vegetation:
Drinage:

Prof5le description

0-5 cm

596 00.2.

flood -slain
alluvial de-posits
low woody vegetatioo covering 5lO%
imperfect drainage

Dark yell.owish browh (20 YR 3/4) moist
with nond4rectly detectable organic
matter:, clay loam; dry; mod.er
granular co?,--- t thin. sine Strtlan)..Zu

in peds;. very fragile pores;
few fine roots; cl. ear boundary.

Dark yellowish. u. u.n (10 YR 3/4) moist
54-i'th few brown i, i YR 4/4) mottles;
silty clay loam; dry; moderate a. r_

ooherent medium sise structure Inc. T.

fen slightly fragile,. pores; few fine
roots; clear boundary,

Dark yellowish brown (10 YR 3/4) moisp
with many brown (75 YR 4/4) mottles;
silty clay loam; dry; moderate blocd,
coherent medium size associated with
platy structure in peds.: few non 1_

uounuary

Dark y ilowish brown (10 YR 3/4) m,....i.E.,.t

with -,-, (7.5 YR 414:') mottl,....--.,

silty c .1...-.11-, strong blocky

cohere:dt. and thin size assor,....iatad

with a. st -,:toture in peds; few non

fragile po ef-:3o; no roots.
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Natural vegetation:

Drainage:

Profile description:

02) Laboratory data

(ein)

5-35

5-153

her:: reous and low woody vegetation,
- 5-10

poon orainage

'orovh (7.5

nind

a inlity oblique

pores; non
roots.

3/2) moist; silty
:):isrent blocky

o3sociated with
in peds; no
sides; no

'r Inua

2 (3 0 2

2-0.05 5 4 5

0.05-0.00- 54 40

0.002 31 53
pH 8.9 8.1 8.1
Organic matter (%) 2.0

Total N (%) in

Total P (ppm) 850

Exchangeable cations
(me/100g)

Ca 4.2 7.7 10.9
Mg 6.5 5.0

,C) 20 1.3

Na 20 32 21

Dark b= (7.5 YR 3/3) moist with non
directly ,3:2...tectable organic matter:,
silty cis loam; dry; moderate coherent
granular thin and very thin size
structure in peds; common fra 41e Ipores,
no roots; clear boundary.

5-35 Dark brown (7.5 YR 3/2) moist; silty.
strong coherent blocky medium

5n peds-, no pores ; Pffloresc-
ences; no roots; distinct bolmdary.



5.12:7.2 Mol lic

This, i' just west of Lake

meets the cm-Aerio of P (:4)ThriPt7,

at 40 cm., The soil is little repr-

soils havinc hi

Peasant citivar.

CEC (me/7100g)

EC (affihosicm, sat.ex)
WQ.11)

Soluble cations
(me/1,sat, ex,)

Ca
Mg

Na
Soluble anions
6:ftell, sat. ex.)

So

Cl

00,
Boron
Moisture

1/3 .6ar

bar
15 bar
ability

5-164

SO(0:

h (cm)

72,6

55

clod for ae to the

Sourre: 0_

A) descrirstion

InorEat' tne Site:
Profile
Classificion (FAC)
Date of examination:

barely

occuring

area, most

- the
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Author: I. , Gebeyehr B.
Location: 2.2 west Gebrel, Sbewa
Elevation: 1680 m
Physiographic position: top of scarp
Surrounding landform: flat
Microtopography: none
Slope: less
Natural veetation: soaltnn cia
Rainfall: about 700

Information on the
Parent material: lacustrine deposits, largely ash
Drainage: well drained
Moisture condit dm y tInov:.)n.-.t
Depth of grounatdr: not en:: iiaed
Stoniness: none
Rock outcrop: nope
Erosion:
Presence of salt and
alkali: c.oncentmation at 40 cm
Human influence: i..fluence confined to the plough layer,

i:(lizer applied irregularly

Profile descr

Deep well drained, very dark ver dark brown:, cla, loam
over clay over silty clay 1:,:a; .aah. l. en at 55 cm and worked
into horizons just above an: -:elaw; n sIc horizon at 40 cm;

Nh segregation below 60 cm.

Profile description:

0-20 cm

20-40 cm

Vèri brown (10 YR 2/2) moist,
dar'a mnyish (10 YR 4/2) drry;
clny ,m; r.erate coarse granular:

inks's a.nd slightly Wnstic
Lny; many fine to

:).iral interstitial and few tubular
fine to medium roots; diffupe

- ban: ..ary

Very dark brovn (10 YR 2/2) most,
greyish broP (10 YR 4/2) Jry; clay;

silbanguln.r .1.ocky
tly stic.



li0-55 cm

55-60 cm

6;0-130 cm

6-156

l i ehtl b:iastio wet, slightly
cd dry; fine pores, few fine

roots; wavy boundary,

dark brown (10 YR 2/2) moist, very
greyish. ':Y:own (10 if 3/2) drY;
stron,,.!: coarF,e ,-..ticky anil

in wet, marl:: fine intar-
ial pores; no c-ortc,3.; oriented cllys

s;arf.,,,ces, clear straight boubi.ary,

ir: iC. Ill.4/;.1.) 1- brown
(10 6/) drY; coarse

non -

0.astic : dry; Dorous; abrupt
straight

Darjc,

s i b

:Iloist and dry;

'Te fine angular
-plastic .wet

libial pores
faces; Mn

clear

moi and dry;
gravel;

-661 7,9
9, 1 3

ale cat5ons
(me/100 g)

<, 802 7

2-0?
0,2-0.05
005-0.002
0,02

12

9

147

1) 10

6

62

12
6

41,

38

J.

50

B) Laborator:: Depth (cm)

0-20 20-40 14.0-(Y7 40-330 130-150
Texture (6, mm)

130-150+ cm --faun (10 Ti.

clay loam;
141-1e,

Note: Pit tc, 80 cm

PH
0



Source:

A) P-r,ofile description:

- Information on the site:

Profile no.:
Date:

Authors;
Location:

Classification FAO:
USDA:

Physiogra-Qhic .hosition:

Slope:
Elevation:
Vegetation/land use:

Climate:

5.12.7,3 Gleyic Solonetz, Borkena
This profile n.Tcurs in a

river. The

rich groL
exceptional

position.
and Cyperus

frk,.uently)loi
is gras.

,Altwash basin of the Bor.:.
content is probably sodium
spring. The soils are
^-r-Nng on their topograph'ic

mn dactylon

551, BorhPna
23/11/83
Fitzum F., Gebayehu t, S. .-

-") km SW of Jimete al,:hg track,

3.05'40"N 39054'00" E
Gleyic Soloetz

7:7t1
os of -bottom lands

in $orken plain
0-1%
1450 m
.crrFF,,sland with mainly- Cvnodoh

tylon and C,7,er4s spec,
tropical

Ca
Mg

sum

0-20

20
--,?,

27..3

20

19

1
22.4

Depth (cm)

40-55

25

2

393

60-130

26
4

42,9
CEC me/700g) 37.8 33..0 '..,,,c1 L 28,4
Base saturation (5) 72 71 100 100
Organic C (5) 2.3 1.4 0.8 0.7
Total N (5-) 0.25 0.10 0.07 0.06
C/N 9 114 .Til 13 20
Organic matter W 710 2.11. 1.4 1.2 1,0
Available P,O, (ppm) 12 10 4 8

EC (mmhos/A,)sat.ex.) 0.05 0.08 0,14 0.20 013



- Information on. the soiil

Parent material:

Moisture condition:
Rocky outcrop:
Evidence of erosion

- Profile description:

cm

20-40 cm
Et3

denen outwash basin deposits
:ctly to moderately well drained;

flooded for short period during the
rainy season
dry 1040 am, moist below
none
none

Very dark a eyisc brown (10 YR 3/2)
moist aricl (10 YR 4/1) drY,
clay; n, c:,arse subangular
blocky; ve baY'd (dry), firm (moist),
slightly ky and siihtly plastic
(wet);

Very aark grey (1G YR 'Vl) moist and
'IT dry,

.,; ;

cutami;

4o-8o cm S Dark brwn (7.5 YR 3/2) clay;
Bt2 medium prism: .:.c; friable (moisi:.

sticky nc_J (wet); cont:':.

thick

Laboratory data

Texture -4
2-o,05
0.05-0.002
n.002

(H (-)
2-' -

ExchanGeable
(me/100 p)
Na

CEC

ESP
Organic C (()
Total N (%)
Available
EC (1:5,

28

38
48

7

Depth (cm)

-..)(1

18

4o
42

it7.9

5,2

55.8

O

013
10
0.":)0

6,1

20

0,6

12

e



5.13 CHERNOZEMS

5.13.1 FAO Classification

Chern z- s ,are soils having a mollic A noti . a moist chrom;-;
of 2 or less to a depth of at least 15 cm; having one or more of
the following: a calcio or horizon or concentrations of soft
powdery lime within 125 cm c:2 the surface; lacking a natric B hori-
zon; lacking the characteristics which are diagnostic for Rendzinas,
Vertisols, Planosols or Andosols; lacking high salinity; lacking
hydromorphic properties within 50 cm of the s.-,rface when no argilic
B horizon is -present; - bleached coari e on structural red
surfaces.

Ha2licChernozems are ClIerne:rs lacking an argillic E horizon, a
calcio anc a in.nsio .rot showing tonguing of the A horizon
into a cambic B or into n C horiZon.

Calcic_phernozems are Chernozelha - a calcio or a a!ic horazon;
lacking an argillic B horizon overlying the calcio or oopzic horizon;
not showing - of the A horizon into a cambic E or inL,o, a C
horizon.

Luvic Chernozems are
calcio or a gypsic horizo
horizon.

5-159

having ni. argillic C horizon, a
,7;- be prase. -ying the B

Chernozeme are soils characteristic temperate cl
with pronounced dry- seasons, for it is 1.,nr. tnese conditions :it
the characteristic high matter conhents can
Chernozemis have vast di si:oi wzeions in the '.-- of
America and Russia. in Ethi:-.pia, they I; ted on the flat
pyroclastic plateaux just south of Mt.

Glossic Chl--hr,7er» are Cherno showing tonguing of the A horizon
into a cambic 3 h.; or int horizon; lacking an argillic F .

horlzon.

5.13.2 General env',
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5.13.3 Characteris-L s

Cher7:: are sf the most _ctive soils in the world,
the exce1ent properties of these soils largely attributable to a
deep mollic A horizon, in Ethiopia are no different.
Loamy texture., slightly acid 0, high organic
matter content and -rient status are all characterist'ic. Cher-

:afis also have -,;:cumulation of CaCO3 or
CaS04

at dep h in the
profile.

Chernozems in this e Hped on ash and
thus have some , most importantly
a very high eL. contem: ans low phosphorus.

Neither of these p fpccties are generally,-:tacteristic of Cherhozems,

Land Use and naturz

5.13.5 Management

herncl :r22 no serious limYts with reQard ta.stnîcuTturai
use, in Arsi do have some phosr-s defici-
encies.

Land use on thess

grains with associate-_
son. Increasind:
production,

Occurence

Of the types of Chern,77ems defined above, only Ca)cic Chamasel
have been reported In Etu

Adve.,

o:-ganic

ynd nçh nutrie, The

structure ano

t

is 4s intensive peas an cultivation of
- ring the drv sea-

state farm cereal



These soils
cupy the
double Fmfh
ocupieF
of Dodola
mountains
To-th.e. east,
kal,..TP.e.anà falls

This .s r has a vp.... qin, he crossmsectin cl the As asa,
f6rd S?:f. ...i.i. fàtt -tir, c ' of sually cal( tiff and ash
with a .,...iitie.f...,-fi.evatio.(1.of. 304- ? to the level
of the I.,. Shebeie, This -ion rests f

T-Ae rhyolitic - is in. a v,
plain. It is ore,.lcin
i-'esultin: from.

The
ipronou.-Led ary
tempe-,tare o"..f
of gramineae sin
main in some smani.

Profile ,iescri_ptiorm

Natural ,
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5.13.7 Profile lescriotion

5.13.7.1 Calcic Cherndssm, plain

This proile represents the pnly reported occurence of Cherno-
zems in Ethi pia. The climate is typical of that upder which
Chel in northern latit No speci:,H s.sures

fertility. ..dner than such as are
all soils, essentially increased use of fertilizer

a.rld .41-,1 coved farm rs

Source:

Cnhrnozems demciv from volahicl. ffiff

A) a as

z

_hd
,.. south.,

e roTtli

the

rfft

- Ihen
±n,o-,

is 1,1nd.e.:

nlain where they oc-
n'n is in fact a
clri in the centre
out.,:kirts the hills

, and Inhalo
the west,

of t:IP Tievel of Mal-

the Guedeb
,estic ash

5th ,,- otndant
-m suils.

rainfli of 8

tres

. P-sase,



Profile description:

7cm ( 7 5 7,CR 4/4') ; -,=1. ';',".1.1

stlm-.:vdx,::-, dry

6iSti,act

111:71,f4lt Orno :L3L

7- t211

35.L.`1-5 cm

15-105 ",,rn

Cac0
3

Organic matter (5)
Total N (5)

(7 ct42
72COtit 3 ;

O

...r)rovrn u,) 1-
blocky - trend dèrel-
otC r oc any.1.-ooti',,s7vhort
and una.Z.3rm transition,

Yllow3sh. lmrown (JOifR: 1-:.,..a:r...dy-clgty loam;
scarr'ely developed coars
structur,,: dry and friable;' sOMe
d*stinct

140+cm R Gra 'h yellow non-calcareous tuff with
pumice.

The A horizon is fore aonsid.:'nOle since it is 75
ever, its thickness , =..7ies in rel --..4on to its -positio°2
foIds...Ofthe .Guede.

TA-le -:up-Per Dart":of......aeSe'fOldsbdt,they

slopes

Laborat -

-u 7-35 351:-75 75-105 105-i

0 . .

2.7. 0..4

oL 7. oC:.QL
'12 .15 0

105-140 cm Oca
calcar .'-!o-u.s heaps arad.

LiCsri't des (lime nnnpet ); gradual transition.



These dark brown soils have a usually liht texture, loam to
silty loam. The clay perce-,:. very low unlike in the
neighbouring Vertisois famed co. basalt,

92.wo features have been observed enablinu
these soils as i) the strol7
struc':111!".P of

r

1.")re.,:n;,.'e of co;

cen-0 .A depth, co form o:

consistency. asid form of
and E horizons as

The content of OT ',Latter i8

6 percent and s. - decre:

horizon its ,cdoupir.

tent is .3' surface
is appl-u.y:

which ¡El 1
m.,--nts for the formati co of a

The ex.C: le capacity
absorbir is weakly u,

satu12:-,t,7: w

sium is coi:: 2 mellifle

sodiumcomparati,vely increases
of andesitic materal.
N/total Pup, rf,.tio... 5ps

tional balarTice

,

:...

ein

75-105 lo5-140

TIasel ication 3f
elc Lei -ranular

7'i cm and be-
-.:11 and ii) the

p1/4,.,r-

wiph a fluffy
while the A

avefages
It gives the A

nitrogen con-
CIN ratio

matter

-:tructure.

libe ine
L is

aTrae -potas-

E-:.angeable
r.,Ting to -le weathering

Thr, total
wiich that the n,i.trf,--

ts is cc- act,

Jle cations
ts,,Og)

213 19 o.5 CI8 31)
Na 0.1 01 01 01 21
sum 20.6 23.6 21)6 29.3 m

CEO (me/100,9:) 21)0 21)0 21)0 3110 a
Base saturation 86 97- loo 98 a
Total 11,090 o.o8o 01:75 o,o8o o.080



D) Cultural fitness

These soils with a comparatively dry moisture r_ .me due

their very well develo.ped grani. structure and consequent
excellent drainage are partilyssuitable for The
cultivation of cereals. The Cuedeb plain has been entirely
under cultivation for the last thirty yars using a traditional
crop gro-n: 7Tstem based on cerealf=:, -,nPrally tuat or barley
alterna ith long fallow periods 2ing which E:Tamineae are
used for E-::-1.zing.

The cereal yield combined with livestock breeding would
considerably increase if i) c;_12.ural practices were improved
by using modern instruments for work; 'ii) more productive
crop varieties teste(1 ,:afc-Le'-2apd iii) fallow land
was replaced w-z'Cr_ aiafi j-)) nitrogen carriers

such as urea, aulphate and 2--.Lionium nitrare and phosphate
carriers (lime idre.-:D1-1.3,te) were By planting wind
breaks, at 400 to 500 in interval righl; angles to the
wind, evaporation wotui be decrea, tie ,Disture condition in
the soil improved and yield incl-ea.

64



5.14.2

,

often in aee
Sopes. In

PhE.*

parent

Country,
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5:14

5.14.1 FAO clFssification
s.,. Ehi is 'h-,..-ihi r.-: 1 .:.:i:. a

calcio .._ - -r- -,-.` '.. s of soft
nol,,Tdel,r, 13 i - 1127: - - ,.nati-ic and
an o x 5, ,.:, B t ac:: i .ar ,-....t - --:Lstic : are .-li a,f.o-no, S t ;' e for... F0 T., ,-,,sols or_,..1.s:,-
lacking 15 Tdr - i thin
50 cm of t L112,::'-' .. r --..--::..2-:-._ zus-- - ,,lacking ba:. .- pl.:':...d srh. ,-.... ..;:ie
moll i c° A hori _1: F.' z or lt-r,- .:';'n of
at 3 ea. t. 15 cm.

Jilic B Lori zon
and c, -J.-

surface,

o Ph ae . ' r_ at 1 eas t

irivt
lacking

0 2", e'1

h , rokic

Fha

000ems Lre founc

hor-i
rm of the s. 0:11e.

viidespre,:O on the northeastern .
the .hiher rr

thn

zu 20
B 1-,.3 On

' : . ' 1..



5.14.3 Characteristics
Phaeozems are characterized by a dark coloured humus-

rich basic topsoil and contamina little or no calcium
carbonate.

In the northeas- .. scarpment Phaeozems are mainly

and a77ow, as they oo,::jr on rath.?r steep slopes. They can

have an argillic hoAln and Lydromorphic

In the Rift valley the Phaeozems are deep soils with
a very thick topsoil and often having a high sodium content.

n or shallow
and stony, mainly their ,..fraphical osition.

b. 4.4 Land use ad natur:7 ton
rjth a high

population ensit:., are -Ht ly clitivated or, when the
slope is very steep, are for p nt livestock grazing.

WI the semi-arid regions they are mainly moderately
cultivated or provide Q0C grazing grounds fo.:' ::*asant and

nomadic livesto,k Th(r , tion is maiily compc,sed of prasses
with some trees.

5.14.5 Management

Phaeozems, th,ly are deep,
agricult, land. , in the
the 17';":;':2 ,allow and s
the Phails are oYten have a high

-itute excellent
! escarpment

-:Yt va ley



5.14.6 Ocan.er-Je

5-167

Sodium pe o or the absorptin complex. To diminish the
sodium conten in -

of

.14.7 Prof

5.14.7.1/ Phaeozems occuring in the Rift valley

5.14.7.2/

5.14.7.3

In th2 Rift valle

GenerelL

Le e the hot s ainfall
is

the so--,1

be luachsl taking
re

e high

oft-,-.1 in

-re

oom locally.



surface ranoff to the depressions sUbjected to a drier climate
(Haplic Phaeozem) or colluvial material mixed with volcanic
ash (Luvic and Calcaric Phaeozems)

B) Profile descriptions

El) Haplic Phaeozems

Landform: Plain
Slope: less than
Land use:

Profile xiption:
0-15 cm

45 cm

cm

90-220 cm

10 YR 3/2 (moist); clay; strong
medium and fine blocky; slightly friable
moist; few pores; frequent fine and
medium roots; smooth transition to:

10 Yr-?. 3/2 (moist); clay; strong medium
blocky; slinbtly friable moist; few
notes; fre: --t fine and medium roots;
smooth t.;:'a .1.::.tion to

7,5 n 3/2 (l'ilist); clay to clay loam;
stronp: medium and fine subangular blocky;
very friable moist; many pores; common
fine and medium roots; smooth transition.
to

7.5 YR 3/2 (moist) oxido-
reduction mottles 2,5 1 77'6 (moist);.
clay; moderate coarse su.angular blocky;
non friable moist few .1,,ores; no roots

220-300 cm 7.5 YR 3/2 (moist) with many oxido-
reduction mottles 2.5 YE 3/6(moist),

On the surface; thc Ynilic Phaeozems have a fine texture and -

a well develope angur blooky structure. 1.. .,rmeability is low.



The, deep hori z on

-texture with

They are iiric,,re p

havie Ph as o e soSie

Lar d fo

Slope :

Land use and v-eget et ion.

Profile ion
cm

-145 cm

70 -3.00 ,n3.
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ac is

0 0 d:. tet ion with
D'..111,7

5 R s dy o am
. de ..mt e

1-1 ocRy Pores
-mmon s ; smooth t ran s ion to

n; 3/2 (moist )

-,-plocky; few fi non
1 :ne ir.zorOi. _In root s

57 ' 't0:

,5 3/2 (Oru.,

nt s

-ret, .,,

upal ar -hi oc14.y few
fr ; sew 150017, ;

clay
neture.

100 ---i 25 cm ,A54y); saynJ._

few 1 ME, mass

se

, e

ly
7 nrznsition t o

bc

7 .

In this soil horizon ',Tit h
(level ope d res pel:

element s of v quad t o
shout 2 or -3 mrfrihr in - oil in f,,he

cetina e ci nci ( s t -.: .

it is hi . h-
dry c on di t i on s 5 51 L. .1: 5,55. F.' -,..."&cf small
in wet, conclitiolas

CM 5 eaIdy _ yloderate
: . n e e:: non friable:

1 cin o



The neraLly overlies a ferromemganic
ae sh aty blac:kish spot s and
oat: ge which are not :i.. rarely indurated.

Ca) carie Phaeozem

Lar,dforfa
Slope 2
Vegetation b t Ph sparse woody veget at ion

T.),, file de s cri pt ion :
0-50

50-105 cm

105-135 cm

ti 3/2;

and
porous;

Yj:::j 3

L, sanciy 10aM; massiVe,

:Lab or at ory data

Haplic Phaeozem

arrl ; e me dium
1-,;2011S;

:~ts
f,

dilxm
sl

s_ CO,

_

Texture (% , mm)
0-15 15-55

De-oth ( cr )

45-90 90-220

2 5 32
0 2 -0 , 05
0.05-0.,02

0,,
Q

.,;, 7
15

5

1.2

0 . OP ----0 .002 29 i 24 23
0 , 002 :::,± 30 55

1-,-.3 68 p 1 7.2 7,9
organic e ( % '',) ',',, , 0 4,0
Tot Ed. E (,, % ) n T E... C) 4 1



C.D) Caleric Phaec,zen
Oepth ( cm)

05L 50-105
Texture (5,mm)

pli
Cat ion

(me /100 g)
Ce

.

C2) Luvic Phaeozern sodio ',phase

---k0

Texture ( 5, mm )

Depth (ca)
25-70 70-100 100-125

2-0,2 13 11 5 2

0.2-0.05 30 27 11 23 11
0,05-0.02 22 19 21 18
0,02-0,002 26 25 38 41 42
0.002 ;14 12 8 10. 27pH....

7.5
'7"5 8.1 9,1 9.5

Organic C (5) 1,4 1 0

Total N (%) n,16. 47).09 .0.08
Cat ion Exchange Cap e my

2-02 7 22
0,2-0.05 33
0.05-0.02 .35 24
0,02-0.002 25 20

0.002

(me/100 &)

Mg ', 0

:=, O7'

Ca -LI.) 12J.

Is: 1..,9. ...2..*O

6

6-..9
6.2
6.5

Cat ion Exchang,e uapa6ity
(me/100g)

Ca 31 -,2

Mg 15,7 15.1
K 2.9
Na O. 0.5

-)0

pth (cm )
0-15 15-45 15-90 90-220,



D )

5 ,14 4

,.,

Avai ab e

fe *

*1-fs --,= surf-«e :f 01'1
illt e '11. h01-

,21 U

000 11 2: COO

(prouiìe f5 77f

S 011 r

file cleel-i-ptio
0-20 c,rm

90-120 elyi

5-1712

5

,

7e e
fice

ne. e ece)..e



5.14.7.5 Luvic

Texture
CaCO3(%)
Orgaie natter (%)
Total N (%)
C/N

PH
Total P20 ptn)

fan s.
more neJf materi.
this 1

soil

Borkena

5-173

120 cm. Limesone blocks in s5tu

13) Laboratory data

The content of or,7.auic 'ter is rea--:ly high El"..t1 well
distributed in tul. nor-soil. The uercente is high
and C/N is medium, showi that humus is deelcay mineralised,
Organic matter of 'raf_L-i' type is ,c3osely relited to mineral
matter through caadi, links, This is favn,qabla to the
fo=t,in of a very ell-deYcicv,,r:

cs,raeterng these soil.sa .:Hctly basic and
approximately 8.1 owing to tf_. :a of calcium carbonate.

o) Cultural fii

These soils are very suita».1e for agrieultur, puruoses,
However, 1e cause :vs: a devalop r

these soils are well drained . ' 1imdd.e is

relatively dry. hesitas» a with
rendzina soils is . fas are generally
small and may not C:: .::..:.: :.er ltivation These
soils are already aHltivated in the North but in the
South, owing to a deer. rainfall, tha cvor-growing
Possibilities are very

s a 1

is ':.ituated 'Iat st

90-120

15,0
1.1

.05

8-2
loo

e alluvial
iLing any.Th-k. :.;; is no:.

ALhs hf the eoils is highly vLhiablP
'hrial o_

sia



Source:LUPRD

Profile desc.niotion

- Informal: i.on on 1:L site
Profile no.

a.or s

Loc at on v 5 kan WSW 3 !:an W of

as

Phys
ope

El eirat
\regal; at i /

i on.

-

Parent, material a
Drainage :

st ure i
Rock oi

dr--ner

- Pro fi

0-1S?

10-35 cm

F-,0. fan

,

Cfi imate warm tropical

n format ion ora the soil

it s

:

broira a1 0 73..R 3/2 ).
. ..,-. .-

1..2

-
)



85-130 cm Bt2

130-170 cm BC

170-190 cm

cry at a

pH (1:1)

r

Dark. brown .(ï.

weak coars,:

(moist), sli

plastic (wet);
many fine ane
fine and fine
on

Very dark 1- brown (10 YR 3/2)
loan; few fail... r,lottles; moderate
medium anguirL blocky; friable (moist),
sliF,htly sticky and sliLly plastic
(vet); common fine and 3ium pores;
few very fine and fine roots; clear
and smooth on:

Da.?.* brown (10 YR 3/3) sandy loam; fev
mottles; weak medium

kular blocy; loose, non sticky
plastic (wet); common fine

pores; few fine roots.

n

5 YR 3/2) /Lo;
03r blocky; friable

sticky and slightly
tchy thin clay cutans;

pores; few very
; clear and smooth.

fDerth (cm)
10-35 35-85 130 330-170

TPxture (%, mm)

2-0.05 27. ISO 29 43 49
0.05-0.002 42 42 50 43
0.002 fi 29 21 17 2E;

02 5," L. 7.14
9 5:3 5,5 5,9

Exchaneab'-
(me/100g)

Ca. 0.9 0.4 0.9 09
2.0 1.5 0.5 O

Organic C (%) 1.9 n 0.4 0.3

Available P 0 6



5.14.7.6/ Haplic Phaeozem 17thlc Dhasel and Gievi(
5.14.7.7 northeas,1:,--,. -

Li-Ynon-lsO.
s the is

th om Jrixturi:,

The

,

Al) Profile description

Information on the s

Profile no.:

Location:

e both , -uatPd

. . -

ope

highlands on the
,..1:ur in

7/7/1
e "L Melesse E.

1 of.1!o.' Ba long the road,
10 52 1,)'

Classificotion FAO lithic phase
TsTA.

PhysiL- 1c position: stee
, -

Slot
on: 732,1.

:ation/landuse:

collunium from



- Information OD the soil:

Parent . .aterial:

Dra
Moiz.t

Rock outer- !

Evidence of :-. rosion:

- Profile description:

20 cm

Bi) Laboratory data

Texture (%, mm)
2-0.05
0,05-0J)02
0.002

pll (1:1)

T-T o

Organic O (fl

Available P 0 ('

AP.) Profile description

- Information on the site

Profile no.:
Date:
Author:
Location:

Classification Fi,12

Physiographic posiion:

Vegetationflanduse:
Climate:

M.)

5-177

slope deposi'; !:. ,:Hved from basalt

scqle4ht excessively

fairl rocky
sheet

Weathered basalt.

Depth (cm.)

51

33

0-20 bTowfl (10 YR "VS)loam;. weak medium
friable moist), slightly sticky

aL slightly -plastic (wet); common
very fine and fine pores; many gravel;

sr fine to medium roots; abrupt
Did croen on:

217d, Borkeha

17/12/8=1.

j.Bruggem -is
13 km rc,ad,

10037'25 ,
Humic isol

or Unt.-nc.
b reX

3200 a
cultivatio f barley.;.Y.J1ses
a'10 i ' tropical



- Information on. the soil:

Parent material:

Drainage:
Moiature condition:
Rock outcrop:
Evidence of erosion:

- Profile dese r:

0-45 cm Alp

Remark:

B2) Laboratory data

Texture (I,mm)
2-0.05
0:05-8

ev-,2

pH Hu'

80-120 cm

5-1 78

residida,1 5. derived from
basalt .._ -87:81e admixture of
reha8t th-8,.a.::aos material
mc;'Lt.,,tely a:11

,ut
un: re

-broH: (7.5 YR 3)81D-4) mo.5st and

8 (.L5 TR 14/2-4) -

.8di.um to eoad-se nOn ucdiar

blctL hat: :irm (moist),
.0 eiigbt.ly IDTaatie

Ina Lear on;

5-80 cm r. 13T_ ny. cc (8.5 YR 4/2) clay; common
" ;

tILic ',wet);
.:alooth and

el0 YR 4/3) moist and brown
) 77'

8'88: 88.'

8oils -with

this uni' aca

less teyare



5-179

,
1)ep.,,1 (cm)

L-

Exchangeable cations
(me/100g)
Na 1.7 0.9

0.5 0.5
' 9.6 11-5

05
100g 29.2 31.8

''''Base saturat n 4 1 49
Organic C (%) 1,5 u.,n 7
Total N (%) 0 .1 4 0.1$
Available P205 (Pm) 8 4

-I-n'

8o-12o



5J5

5.15.1 F4O Cassifcation
r.aols soils °hot.. undler an ariddc moisture regime;
..ring e aal ochric -_Hon and one or more of the following:

. cambic B horizorh calcio horizon, a
othr ii,2,gdst:c horizons; lackirg the

c:ii-..tertics which are dil,.atie fcr la:*7e-.. liigh

s:,ainity; lacking permafrost with 200 cm of the surface.

Haplic 172erpso1s are Xerosols having no dia,nostic horizons other
than a weal:. ochric A horizon and a cambie 1 Aorizon

Calcic XerDols =ole hawing . horizon within 125 eel'
of the surice; an aihlIic 2 overlying the calcio
horizon

of th
o

horizon.

Luvic 2Lh.zrBs Xe-dsols
or a gri?v-i... horahrh

The depth require :aries with the weighted average textural
class.

parei_
iS

.Jierefore generT
dssociation with T7s

a calcio horizon witbin 125 cm*
lie B horison overlying the gypsic

an rgillic B horison; a calcio
the B horizon.

occY,.-inq:ludi

landfr., in

5.15.2 era



5-I 81

5.15.3 Cha :Tisties
5ho:ols most importantly differ from soils in rncu'e tumid

environehts in the consequenc the prfile of acci:.ivulation
rather than leaching as th,T. pvc
pHs, are neutral to alkaline, acidc

J.,cumulation of GaGG, anc are oommon. "'on
cranic matter is low, rarelk 1%. Soils ar
than soils of corre ..,5: and parent nr in
more humid climateF: . Both ths.s tendencies

tt,

i-.):sucture is oft

Xerosols quite variable .ceL ly and
physically, withill alits set the climate, ,, pending on

5.15.4 Land use and natura sp.sso,
Xerosols in Eth: -Tigantly ur,')h,- natural

vegeta ton or gras 51rubs, some areas

are , ::,ver t,:, 5ng. ,is lat5 ,.-cise is a

tenuou:: business, -J=Infall v ,-Pt2- : .-,_sultant

recuring crop fa',.:,

5.15.5 imqeient
the of very

ai.i,-ijor o

e potentially pru,
-k--,-igation water is
micronutrients 5.- na:
at high pHs.

inity,

H,:s and

t1i3ese nutrients dersre unavailable

parent material. pH varies -t- alkalin, lsxtures
from medium to coarse ratioh
widely.



Whero: large ..-io.cumulations occur, limita-
tions oiocioaaa moistme ovo y,

become t imbalances mav to be
redressPd. Where suci calcium accumulations become c'ahcretized
close to the svoca may !Jith. Salinity
is also a contentsare susceptibly::..rete
vegetat'ion cover.

5.15.6 Occurence

Of the four Xer, vi .bove, all 000ur in
Ethiopia. Calcic -ost :overinQ

large areas in uhe odoer 4.r the ,Jorthern Rifi. Valley
Lthic, petrv. 7 r)hass are very canman.
Hapli oials, occur in

Otivic Xero3ols occur

5.15.7 Profile descrinti.

5.15.71 Haplo:

Tlos prof-;1,
of si:e oas developed

alluvium is

Iii to, thdy of 55

oortheastern escarpment east
regime of less th&h J:m

prigin.

S E55B discovore



as a result
matter.
ta wind erosi

Source:

A) Profile description

Profile No.:
Date examination

Parent ,r.,aterial:

Landfol'at:

Slope:

Landuse:

Profile description:

0-10 cm

10-60 cm

-0 100 cm

Comments: Deep -

ture but friable
salinity levels
soil as a saline 7

- si1t and fi-

-, such soil',

fine textured
no visilz-J

2.75 to

nt and of low organic
particularly subject

Although the electrical conductivitY vaiues barely qualify
this soil as a saline phase., the boron ley'z: at 10 cm depth is toxic
to some plants.

GA/5
30 00..: Her 1.974

2qd of Kalla plain
outwasn

is

trowsino on Salvadora and

:-own (10. YR 4/3); very fine sand-Y.

.; soft dry,

k brown (7.5 YR 4/2); very fine
sandy losan, soft ary; very weak struc-
ture.

10,-.,r1< yellowish bro: (10 YR 4/4)
fine sandy clay. - hafk dry..

Xerosols., st-ouc.-

Fat concentratiosn
qualify



B) Laboratory data
Depth
4.77.1.1j-UU

Texture (%, mm)
'...., , 1 0 1-
2-0.9 c-,

2 2 " ,..

7

0.2-0.05 ','_L." 10 10 15
0.05-0.002 67 72 ..,7 45
0.002 12 --,, 30 32

pH. 1.7 7.7
EC (mmhos/cm, 1:5) 2.75 4.10 3.40 3.50
Excllangeable cations

(me! 100g
Ca 1,.-.._1...). 11-6 14.6 15.6
Mg 1.7 1.6 3.1 3.3
Na 0.0 0.0 1.3 0.7
K 1.0 0.6 1.0 1.0

CEC (me/10°g) 1,6 5 ,-..,,,, -,,, 28.3-,,-Total K (ppm) ...6j, ni m

Available P (ppm) , 3.0 m no

Total N (%) 0,10 0.08 m ri
Organic C (%) 1:1 1.0 M M

Soluble (ppm)
Cu 0.2 0.2 0.2 0.2
Zia 0.3 0.3 , .,00 0.2
Mn 292 -,:oli, 390 326

Total (ppm)
Cu 13 l'i II 11
Zn o 5 c7

.) 5
Mn 580 560 68o 580

Bc-,-on (ppm) 2,16 5.00 2.10 1.62

0-10 100



o) Estimates of soil erodabilit
. (K)

Depth (cm)
0-10 10-60

Texture

Contributing fatoI:s
organic matter
silt-Every fine sand
medium sand
other

These profile:7 fo ne area a
Wabi shehf,,le, ar of vast

5-185

mod mod
V.

v, compact
struture

5.15.2 %/psic Xerojsols (saline and lithic ohas lower

:.caches of the
of the Ogaden, on

flatter landforms tf.rre alt acc::_-_ion is not extrey, , ThPse

soils have reietively 'tow. salinty 'Levels and thus are saline phase
Lnrf. wsi, ofile is in fact a litMc phase,

thus on any influx of colluvial

The second pri,file must be clas1 as a Xerosol, for organic
matter conent is ce: 1%. in thc ' 'at.,e area of these profile
sites rainfall is than 200 mm ¡ally and Y ls are also
well represented. Perhaps the first soils is bette'.:. -.1assed as

however without more complete laboratory data, it is difficult
to tell .

Neither is it absolutely c1,9,ar sois a:'gypsic,
rather than calr.ic Xeros:-.1s. to

accumulations of a. boa it is also calcium

carbonate is 21% ir. t horizon, Where rabian u:;.h:.;chate

accumulation is above calcio sulphate accumulation, soils are clas-
sed as Calcio Xerosols



Source: LOWER VALLEY 'F THE WAS' SHEBELE

Xeric soils in early stage of development

eral

They spread over large gypsum zones between Kelafo and Mustanil
and beyond, on the southern bank of the Wabi anebele and from
Kugno to Imi on the northern bank.

The yellowish grey. (2,5 YE 8/4) upper horizon consists of a fine
gypsum powdr,..the real texture of 'which cannot be easily dotermined
and seems to be ccrfi.oed of ioan so silty loam resting on a gypsum
slab. The depth (7,-2 rhe latter varies according to local colluvial
depositions and leads to thedistingof two types of soils.

B1) Profile description, in situ

0-5

5-25 C=E1

(25 Y 8/4); silty loam;

- :,:s...nrdery structure; no root-

lets; distinct transition to:

Mur:d-coloured ,3tones and yellowish
(10 o , '_ht yellow (5 Y 8/3)

i' OcLml crystals with a yellowish grey
(2,5 Y BA) material; silty loan; single
grained structure; dry and ct-, no root-

lets; sudden transition to:

25+ C12, slab.

B2) Profile description, colluvial type

0-20 cm Yellowish grey (2,5 Y 8/4); si-Ity loam;
single arained structure; dry, friable and
powdery no rootlets; distinct transit ion to:



20-70 cm

70+ cm

C) Laboratory data

The qurface
grade reprecipi
occuxs durinv:- t

calcium carbonen.-. in the
horizon resting on the S ,

pH is approxintely
1.1% but in
the in situ.

high at 1.9 to 2
the &71.1.,..f.are of

large ...7.i.ntities

5.15.7.3 Haolic Xeroso

This profile

Iq7

Yellowish. (2.5 Y" 8/4); silty loan;
3seiS g.,a2ned. str,:.:-..ttura; powdery, flat-

and fulL 1 aogu.au fragments, no
rootlets; r transition
to:

Greyish gypsum slab.

' iS

t..-111 in

:-kmduct5vity is
.esponding to

chloride in
or 1 -- -

have good behavioural .C-1,rLoteristic--attioiltalAeto medium te);-
ture, are said to be 17E--!:ile and do net have
iver there as irriga-

tion water ,r Ily produi:ve, 1::?, soil :.Hso

the requir- T, altLa :Lst barely, of a aline

.,,rtheless low

of water
of 21%

tyult 1.,:ss than 10% in the



Sera brown soils on soft. .cdicare,suo
'Y Y t, . . , .

A) Genera

Soils in this smit can l'of-m over old alluvial material or over
non-stony old colluviai materiaa.

The characteristic features are their colour (brown to light
brown, 10 YR 4/2, 5/2, 5/3, 6/2 or 6/3) s e line lime nycelia or
lime cemented graVel, or less often, wds crust. Thr-se are

mainly found i:s5e west ';.ism, The plain is
in a 'sroken-up
fores :Trsa former eroded

of e:.,r.i.ent on!'

cd:Lditson,

soils

Lime contPnt
values may be
tions over 2 mm

The soils are mE.-
wi'.th a comparative:,:

7 \j surfac..ILLS,

Due to their
are not floode_ 'Isy the
runoff from t'se higher
d7-yer than that of the ale
are more s-r.o..-22,1_-orsi :rown
to have sar,:,sfs-Sow, hoi din

usual: 5 anr: 10% althougn 1

s t'llf, 5C -2:::6:6 ir fd,rm of coned-
e dr i.s f: of c_,5

b. uf

Org _ic matter rats sc.15m.: exded 2.% 11.,ffl values .,:cse:1111y ral-iss

.6 .an4.1.5 .

tivities are low, i4.
Soils.,.s.okin

saiii,., .IWLt...:. __ .don61..w-c-..1-5 -slues o.s...

horizons, ,77- - 7,ay,f,de. asshiE5

&Y. or salty Is:art

td

..-

r ricavi
moiF

in the
i ionThey

and t

- local



These fertile soi:1 irrigable hut their use is severely
restricted by grou, ftures, st!:te of erosion and the difficul-
ty of Lime or crusts or salinity oc-
casionally affect their irrigabili

B) Profile description

Profile no
1.,ocation:

Aatural veRetation

Profile description

0-25 om.

25-40 cm

4(J

700

MMS

. plain
very few zreen trees, some bare spots
with pa-amineae

(lreyish brown (.2;. Y =72); sandy loam;

Greyish brown 2 5 Y 5/2); coarse sand;
modeo- grained structure;

.17_ round shaped limestone
ots; gravel from i to

Htruture; no cons?

bnownish (?.5 Y 6/2); it; dry;
re tory structure friable; some limestone
co,Jeretions-, not :.ard

Greyish white li dry; after
95 L this horizo (like ash)

st,o-ucture ana co...Isis-...ence; the upper

hard and cementea relIsh lime.

o) Laboratory data
Depth (cm)

60 t 90 -100 90-95 (e.rust)

Texture (6, mm)
2-0.2
0.2-0.05
0.05-0.002
0.002



5 -1 9n

0-10 M DO-100

PE 8.4 .:_,_ 8.g. ni

cli-co-,(%)
.D.

3_1 4.5 9.4 ^4i.0
Organic matte7- (%) M Vii M ni
Organic O (5,
Base satumazion (%)

0,5
m

1-11

4 9

m

M

ni

EC (mmilosicm, sae, ex.) m 4,2 ra
Soluble Na merlatmx.) n 1,52 m. ni



5.16 YERMOSOLS

5.16.1 FAO classification
'Yermo,Sols are soils occuring under an aridic moisture re
havia-e a vee:;,- weak ochrac A horizon rdld one or m,-,ma of

fo:lloving; embLc B horizon, an B I nc ncc, a
gyrsic 1-in,ri9w)n; izeLin :rhar ncec z.-:nsrktecie'cics which
rtrt,t s:alict' lacking
-perfro '=- :7:-00 cm of the surface.

5.162

Chicle YermoscAc sre
125 cm of
weighted acanc el
horizon ce cre,.

G"' -1)S-7 C v Yermosolta

25 er CS GE
weiEhz.ed on B
horizon overlying : on; :ures

Burle Yer.c,a.:1 are le::

chicle ocs
horizon,

:I's are Yerk,eals hav..
very weak

-,'nee,.tures.

XProsols n,

semi-ar=ci

very
A h(x;--L

Y.,,Tnr1Jso"/::

thon , to e!scn
of nJ,s

har-i

le
foa7=es.

sou±hern Lae. They

-N'; as s-

ce (dia7nostie horizons
-L horizon; lacking

'nrvicr s Lorion within
with the

en argillic
te Licou; lo c features.

i?
horizon; a

the B

features.

n.cc 7n,Lniopla, and ore
ni':velv on tar evapnwite landfoms

hi 0

tween ca
)chria

ric ncc Ysk



5:16,3

SA6.4

ery wes. ochric 7 norizoh :has a ver-.low conten'.: Df organic
- percent

ths if the .,cei.c:h wLci rtio for
this s; or 1.82-e. tic matter
if the 'lay ratio : more for irt mediate
sandfcir ratio or more; for sandfclay
11e orio matte... is inteimce nen hay-d atol, a
nstrocalcic horizfn, '-riff,on or a ohc,h2

be-een 18 and. -hi hur,t8r. _ 2.1Lt.7;er ii-h,ntione?1

ocre E8,.e 7hs, 1.2 (7.8 percent in the
snra.7.e. 18 the

Cracf.:elf47:n

StN

ar,ci n_Yn.r

zre !eee
very frequently saline.

Land use ai,a,1

Yern..

natural ve
are al

A weak cchric A horizon h,z_ :aA:.e:c which

is ir-!-,i.r..ate bet-Jeer r-iat ochric A horizon
and tkat ieuired r:zi.



5.16.5 linen t

5.16.6

Yermosols suffr 1 limits to agriculture of
Xerosols, however thse 11 to occur more frequently and the
more extreme. Pet,-- 7;ic horizo6, shallow depths, salinity,
coarse textul - - very
universal in .,: ::ssJ.)1s in Eth-:

Occurence

Uf t ve types of not

iousib1e ttt all occur in Etrio. Gyps4,c Yermosols,

ver frequently with saline, lithic and !atrogypsic phases, are the
most common.

5.16.7 Profile descriptions

5.16.7.1 Gypsic Yermosol ler wabi

,n.s i1 i") leitt
as the Lit:lo:s-ls
(-cf the flattel

ic matter contents are almost

frle ..ither as shallow
lor as s.alThe as the Solonchaks

Not only :Al, but al so surface salinity which
reduces vegetative cova:cLa a minimum is responsible for the very
weak ochric A horizon.

Source: WABI ZaE.:

Lithic So'ds with diffuse calcium Dn shallow slab derived.

from the main gypsam fbrmation

A) General

Lee section 53

This soil occurs !,:socia,; Hth the L:' described

in sect ,Jr1 5.3. 5,1 and 'th the Solohaks of the
alluvial and rolluvial _ Jf the jotin. land on largely
evaporite dciaci ts in the suuriern 0-,sden



Profile descrio,ion

0-20 cm Al

20-50 cm

50+ CM

The upper horizon therefore
on the gypsum slab. Disags.I

g:.[psum slab may be cbserv,
profile described. Part of

.ccumulated. in water spre
its loe trA. in c. lower

.ist on the hills, , is. ro

soils are cla,-

from 10 to 20 perce_
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) Physical and chemical efidrracteristice,

See secolon 5A3 5I

D) Cultural and pastoral fitness

See section

lowish Y 8/3); loam; singae
stiare; very p::ei-ery and

,rootiets7, short and

to:

Yellowish white (5 Y 8/3); loam coating
gypsum elements; not very hard, tending
to powdery; very few rootlets; sudden
transition to:

Gypsum slab in situ,

sts of gypsut». resting
e o"..t_iation in site of the

rsior.iïrest in horizon 1113. in the
solubilized by rain water

- zones 01 colluvial or alluvial
inn en. provides ,_)i1f.,, with crusts,

...:erystalion of Lypsu. These
powdex: lime since they contain
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5.17 NITOSOLS

5.17.1 FAO classification
N:itossis are soils ha'ving an argillie 13 horizon with a. clay
distribution wnere the percentage oh ciar does not decrease
from its maximum amount by as such as 20 percert within 150
cm of the surfacs; lazking a mollic A horizon; lacking an albis
E horizon; lacking t'fle tont?-t,imz, which is diagdostic for the
?odzoluvisols; lacking ferric axil veitxh properties; lacking
olinthite witkin 125 cm of t',71 e surface; lacking an aridic
moisture regime.

Futric Nitosols are Nitosols having a base saturation of 50
percent or more by NHJ)Ac- throughout the argillic B 'rlorizon
within '25 cm of the sprfa;-e,

Dystric Nitosois are rJitosols Uavind a base saturatim of
less than 50 percent (by N::VA,,-;) in at least 9 part of the
argillic 3 horizos within 111 c1:1 of the surface; lacking a
hign organic matter contest in the P 'acrizon ardi lachialg an
umPric A. horizon.

Humid Kitoscfis an. o;:els having a bassatiAlzstion of less
than. 50 Derdent e.) in at least a part of the argillic
B horizon within 125 cm of the surface; harina ar umbric
A horizon or a high organic matter content in the B horizon,
or both.

5.17.2 General environment

Nitosols are found in Ethiopia in the highlands and in
the western lowlands. They devElop on a wide range of parent
materials:volcanics, metamorphics, granites and felsic materials,
sandstones and limestones.

Nitosols occur on thp gently sloping to steep Ian , the

fiat and being mostly with Vertisols or Meysols, the steeper
slopes having more shallow soils - Acrisols/Luvisols and
Cambisols. Nitosols make uo 12 percent of the soils of Ethiopia.



Dystric ano'
the latter having
and/or B hori7on

forest, tree savanna of
of precipitation and

5-196

17.3 Characteristics
Nitosols are clayey, reddish brown to red soils with

en argillic B horizon, without abrupt textural Ch.7S
The soils are deep, have a stable angular to subarnjular
blocky structure, shiny ped surfaces and are very porous.
They have a high moisture storage capacity and a deep rooting
volume. The clay is main y kaolinitic, but there are still
some weatberabla minerals in tho- soil.

Nitosols have a low b.se saturation,
2C matter es in the A

,rric N..tsols have a lry.h base saturation.

'nna., depending on the amount

lrenee.

5.17J5 Management

Nitosols have: hood potential for agriculture,
Physically they are s, well drainei have a sta.ble
strurture .d a high
does not 'fation
or in the difficul y,

5.17.4 Land use and n:.....

in areas a noue:ate to high population density,
Nitosols are intensely cultivated for annua1 as well as for
Perennial crops, Enhia anti i .-c.:her highlands

these soils are P.en rfeo

In the west of Ethiopia, with a low population density,
these soils are mainly under natural vegetation. This can be



Chemically tHa.se soils have a rather low CEC for their
clay content ann. ilable phosphorus are very low.

Dystric and Humc Nitosols are excellent c ffee growing
soils, although fertilizers have to be applied.

5.17.6 Occur.._ice_ _

All the above mentioned Nitosols occur in Ethibpia.
Eutric Nitosols mainly occur in the central and eastern
highlands; Dystric and Humic Nitd.sDls occur in areas with
high precipitation, the latter mainly under natural vecetation
in the lowlands and in the highlands.

5.17.7 Profile descrt

5.17,7.1 Humic Nitosol, d

These soils having a relatively li t '(..extured topsoil

almost classify as HUMiC Acrisols, this rather ligh
texture, these soils are very erociable; also land preparation

can cause compaction of the topsoil.

Source: LUPRD

'A) Profile description

- Information on the sit-
Profile no: fA,

Authors:
Location: 1.

c.2

a':evation: 1,30 m

Physic:-,xxpilic



110-190 cm
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Reddish nc S YR 11/5 moist);
clay; .2,..01 .edili.Y11 sat-angular blocy;
friabae non-rdastic, non -sticky

many micro, rfarly very fine, coma:on
fine pores; few fine grass rootsd

5.17.7.2 Eutric Nitosol, Harar
These s0'1.1. the sic; - Diluvie

slopes of the Th.:: convex valleys

are most1y in VPH,-,c Luv-,s,)is H.v.-)./.31 and the steep -1-pes
in Chrom4,c, Luvisols (5.19.7.4)

B) Laboratory data

Tc-xture (6, mril
2-0,2
0.2-0.05
0.0,5 -0.002
0.002

0-20

35li
15
'-,,,9

20-40

,
4

5

30
60

1::eDt1:!!

, ;.;

.hp
15
f.,

110-150

1

1
13

87
pii H..0 ),-.6 1,,:,S .L... 68

,d I'd,':'- 5,1 it.2
CaC07.,,, . '''',
Exch lc: cations

(me:-/.7,00z)
Na 1.7 2.6 C.c.? 2..7
g
".,',,:g

0.5
11
t

C.d.',

'',,

:-%

0.5
6

I

_d -.1

0.03
2 15. 2

0,c,,,
1? -1

21.1
0.19

11 .5

10.0-.,

0.16

CEO (me/10C g) c.,:. 4 51..0 36.2
Base saturation (.) 2a,-.- 06 -n

:,,..; a)
OrRanic c' (6) 1.2 0,9
total N (%) 0.2 0..1,E.; 0%15 0.08
C/N C 10 n -LI

Available Pi7,0,,fid-coj LC
L !4 2

Available K (f)pm) 1000 :1000 100 1500



Su-t'roundimz countryz
MicrotoI)ograr)hy:
Slope:
Vegetation:

Land.. nse:
Climate:

- information on tIe oil;
Parent material:
Run off:
Permeability.:
Internal drainage:
Deuth of ground water:
Moisture condition:
Stoniriess and rock-

outcrop:

0-20 cm

40-110 cnn.

dissected rilatea.

75, co.:],-ex, 1TE exposure
Acacia Croton Macrostachys;

Ficus
es 1-sivatìcmn

hnmid temperate

72..-3SAlt

ill:derate
mr,dium
net enco..u....T.t.
moist throu:,

Acnc,

J.

bru,dn (5 YR 3/3 noist);
f:111 sub-snLL,---,- blocky;

slight,1 sdity non-
oste .-Iy very

ny medium
, zootT; 1, smooth

DuFAy red, (25 IT 3/2 noist); clay; weak
slb-angular hlsMprz fribie moist,

non-stic micro,
ter nrtLuni peses; many

fin... very fine aras-s roots; clear
wavy bo,.'xidary.

Dark red. (2,5 YE 116 moist); clay; weak
medium i.. i&matic steucztzc z, fr15111e
moist, :t-Ly a-oia.stie
wet; many ass fine, fe1,2.

ctommon fine -ass roots;
f.2.j wav 0ouna51r51.

- Profile descri,,Aion:
Deep brown to red soil Et tiAe hori7on and reddish brown at
the lower horizons; abund.n7.i sizad roots in the upper



- Profile, desc:m5.--

Deep brawn to
the lc.hzer

flor

2CM-40 cm Pm rod

-

very fi

.111e Mt.Lar

- florecen and reddish 15m,ea. at
sized rooth in the i

sticky, son-
many very
miny medium

tapl, smooth

'VP moist); elav:, weak
moizt,

nany
.ium pores; cony

roots;

..;); clay; weak

mda.

mzho,
:,iasz Toots

Surrounding (:ou.ntry: mdmitesu
MicrotchoL.

,sdi s m.Dosure
Vegetation: -

- .!

Pandos
Tiimate: numid

Informtion 3n the soil:
Parsnt material:
Run off.:

Dermeabill ;ate
Internal drainage:. .0 diese

Depth of ground water: not e -rhEmstid

Moisture condition: inns sti a,,,hout

Stoniness and rocR
outcrop : none



4-,
7,,u- fu c,1

470-800 cfm

520i

The colluvia sits are complex and inclu&
weathering material c ived from limesto-e hills, c,and-
stone and granite.

Source: WABI SHFBELE

A) Profile description.

Leaving Parir to the North, on a. haturli seoti,on due to
weathering the folloving profile may be observed under a.
graminea cover:

Dark reddisn-brown (25: YR ?,/4); clay;
very wellLde'veloped crumb to

granopure

Dar], 'ed (10 YR play:, small horizontal
and rt.H-1 crach.s delimiting shining

iatter are very friable and
provl wihu a very well-developed
l'iledlUiS, ''n lz- srructure including
phinin -ej,ates',

Reddish-brown. weatherea sandstone.

This soil is dark h brown at the si:e-ri,cp and. dark red
at depth and has a ci texture, It ' thick with a
granular structure in Ice topsoil turning int& a very well-
developed medium angular blocky structure at de.othp The whole
nrofile is ver y friable

In the Alemays and AdeIeregions, the upper horizon is brown
to dark. browi. This iE not due to a rfreater cont.ent of.organic
mptter, but to tbp higher up, of limestone remnants
providing brovm wespXered material overlayin1:- elupes in tne
form of colluvial daposits. In the upper part Jf hills thp
weathering of limestone produces Crallcaric Fhaeop:tHs (5.14,7.16

an6. Rendzias ( ),



B) Laborator''..-

Texture

(ii2 matter (%)
Tot N (%)
Cf/

pH
Exchangeable cations

(me/100g)
Ca
Mg

Na
Sum

CEC (me/100g)
Base saturation (%)
Total P,0 (rra)e: 9

The soil is not calcareous,
doTm to 50 cm der,th. C/P is
mi,:reralized humus, T'-

reveals a

C) Cultural fitness

These soils are I
chatt (Ca:::
potatoes
are also prDdirced

J-cF

0-50

16.6

0. 3
0.1

26,3
26.3

100
500

Depth (cm)

50-L70

0
0.3

na

10.0
7.6
0,2
0.1

17.9
17.9

100
400

Hie, 'matter t.a.oflt is medium
c;-:aracterise:: r soon
Iccicratio is appro:dmately

cletitental to nitrogen,

cro,,Toed mainly to maize, sorghum and
h is o. :::.7..sh-crop" Beans, sweet

(T)otatoes, onions, tozatoes)

The fertility level of these soils is medium as us

and potash but is very poor as regards nitrogen.

Consequenij, it is necessary te add nitroqen c.arriers in order
to incre in a considerable prow)rtion the yield of chatt
plantations id. of annual crops.

Besides, nitos the contents of 1:hosphorus and potash are mediuh
adding pho.sl. e and potassium carriers seems advi sable if the
economic condtions of cultivation nake it possible.

The most urent to be taken is erosoorl.tr.ol. All the

Harar region is by a very serious ¿.ïs.ter erosion

resulting ir. the ur.stion of very deeply ero ullies, and
very oluen of "laval..:3"I ro 5 1,f1 deep quickly Roing up the

hillslopes.



5.18.2

Ferric Acrisole are 'rdrisols hani
showing ferric Idd-c)::.

in the B horiza;
lac:King hydrpmorphi

a o.'n,ric a horizon;
h71: matter ceonteht

ii ca of the surface;
the Surfac.

humic, Acrisolo are Acriools having an ambrie it horizon or a
nit;rh ortganic matter °ante:cll. in the Ti horizon, or both; lacking
plinthite witia 125 cm .y.if surface; lacking 1.::yd'roma.rPhic

properties vi fieri 50 cm ai I.e surface.

Plinthic Acrisole are Acrisole having -plinthite within
125 cm of the surface.

Oieyio Acrisole are Acrisols shoving hy(iromorphic Properties
with:in 50 cm bf che surface; lacking plinthite within 125
cm o-Pthe r4urage.

General envi
Acrisols Lafy occur in the hiqh rainfall areas,

associated with Dvst-ic Nitosols and Dr7,trlc Cambisols.
They are fbund -te to steep s

5-

5:18 ACRISOLS

5,18», FAO classificetion
'Acrisole are soils having an argillic B horizon with a
base saturation of less than 50 1.7,erceut (by. NHOAc) at least
in the lower part of the B horizon within .125 cm: of the..
surface; lacking a mollic A horizOn., lacking an. albic E
horizon overlying a slowly permeable horizon, the distritu-
tion paten of the clay and the tongiaing.which are diaguostic
for Planosols, Nitosols sud Pod.z0lu'vi:3uas respectivelyz-
lacking. an aridic moisture regir.

Orthic Acrisole are ,'.crisols h: ring an ochri horizon;
lacking ferric - a high cr Hc matter
rontent in the Dlinthit 125 m of
the surface; lhaci hydromor c properties zinn 50. cr....of

the surface.



5.18.3

5.18.5

Characteri sti cs

Acrisols have a distinct argiill,c B h
base s 7tion of less

our and

A sol s oorous.

rise

5-204

5.18.4 Land use and natur7.

Acri cols ar.T.

thrí are cultiva;
-ti

,vel

This profle is
Although

area n

Chemically Acrisols are poor soils. CEC

saturation is low, pH -I:: low arK"

are very low. . occuri,"

1 ands, ha ve oetter. behavi our.

5.18.6 Occurence

Humic ls are do.irTTtlr found in the high', -

Orthic Acr s occur e Ferri
Gleyic Acrisols are not ref,' to

5.18.7 Profile

5.18.7.1 clz Acrisol, Anno

da
ve a reddi sh

ture. pH is low.

suited for tire. Partly
..:hey are le .'t natural

r tics, Th y

ous. ,e'ri they

Pr 'Lion

-roslc rHLè use.

the westei

ght



A)

Source: LUPRD

file descriotioh

Information on the site:
Profile no.:
Authors:
Date:
Classification FAO:

USDA:
Location:
Elevation:
Physiographic .00sition:
Land form;
MierotobogrhY:

Slope:
Land use:

LaffC--,4,-,i011 on the soil:
Parent material;
Drainage:
Depth of gro.. - 71.7

Moisturo . o

Stoniness:
Rockiness:
Erosion:

0-15 cm

.-Jerting and Fikru
20/5/81
Hum5c AcY:isol
Chic Rhodustalf
6 km P of Anno town
i 350 o

quarter of slope
dis oted plateau
s5 area of the ridge,
strohE gully development

S exposure
cultivated, 40-50%

left for grazing .ao. 2 trees
umid temperate

basalt
well
rhst
thf;
45-1Ct
belf.w

Profile description;
Uniformly dark reddish brown to dwsky red clay profi
with well developed fine structures and porous2

p s red (2,:5 YR 3/2 moist);
strongly developed, very fine,

slightly hard
sois:;... sticky non-plastic

wet; many ricro, ru very fine,
fine, cus urdir; pores; clear,
smooth

raed
nitered
0-45 cm is moist,
is dry, slightly moist

to slightly stony.

s1-1,-'nt sheet wash on slope,
mo,Oorrte gully on ridge top



15-45 cm

105 cm

Laboratory data
Depth (cm)

0-15 45-1.05 5-195

TeNture (5, mm)

Dark reddisft brown(2.5 Y.F, 3/4 moist);
strone,ly developed, very fine,

blockY slightly
sticky non-

t; continous, thin
.lins; many very fine, many

T)ores; clear,

Dark. ref (2,5 YR 3/6 moist) and dark
reddi (2.5 Y"2 3/1) dry); claY;

ecse, prismatic
.ssructur'es 1:',e:.Lking into

L 5L 05:c,1:71pe,2. very fine, angular
.-.. 3 -1-slignsly ury,

fria17:1,7 cit, stict:.° non.-Tltic wet,
i hin, ferriargillas many'
very fine, fine, common

medium 17.yores gradual Fillooth boundary;

»ores;

yR moist,;
oarse, prismatic

. into

accy

,
,:ery

non-pi-astas wet
ferriargillans;
very fine, many fine,

2-0,2
0.2-0.05
0.05-0.002
0.002

11
6

15
67

4 2

92
13

105-195 cm Dark reddish



r 2n7-Lof

Depth. (cm)

t".1. L.: 15-45 45-105 105-195

H20 4 7 4,5 4,9 4.g
Irnl

14 , 5 1.0 4.3 1.6,8-
Exchangeable cations

(me/100
ha 0.9 0.9 0.9 0.9
K 2:.6 1.0 0.5 0.3
Ca 16 7 10 8

14 r'
0 C. 6

Sum 74,4.5 7'14 16.4 15.1
Al + E 19.2 .L.U.,.) 15 .0 15.5
Mn 0.03 0.03 0.03 0,03

CEO (me/100g) 51 45 -:.0..., ':"..?,

Base saturat-;on (%) 68 33 62 4J:,',Organic C (%),q.A., 1.0 1.0 0.6
Total N W 0,21 0.11 4,,,,e4 0.07
ri-,-/J3 39 9 12 8

Available LO m 6

Available 1.,_ (,::efim) 1250 1000 100 1250



Orthic Luvaisols are T,
Tj,:h -37.9.7r7O-TE

lackinc;a calcic
of soft
ferric Fr
of the

surf'ofthe surf::.

Cbromic Luvin:ols are imuvlsois namin-

Taoking ve n-c
lackine:: an

concentrationJ
surface ; lack:LI:us

hyd.rornorpbic

Calcio Cc..of _sols are

concentrE,tiLons of
of the surface;
E horizon; lachin
lacking hyclromor]

Ferric kavisols
lacking vertio
a calcie horizon
125 cm of the sus
surface; lackin

C
-2t_,,ca

LUVISOLS

5.19,1 FAO classificati.on
Laivi eOls are soiri har ìf an 1Lia. hori z on 1h oh has
a base saturation of 5o p,---r-cent or more (Icy KEILOAc) at least
-7n the I O'.:re 2 Dart of 'horizon within 125cm of the surfac e ;
lacking a mollio A hc- son; "lacking the albic E horiZOrl ov'erm
lying a sloa,,,ly pero: son toe dist i on patt Ea,

the clay and the tone .sn;ch are c!-laracteritic for PTanoscal s,
Nitosois and PodzolInds.lai o res-per.utui rely ; lacking an aridic
moisture regime

isols havite:: E horizon
to red; albic E horizon;
a igypsaita hori».ni and concentrations
A 275ST of the surface; lacking

plinthite withein 125 cm
aac properties within 50 cm

stronn.,.

e

to red
rties;

and
of the

5

es 50 on of - ,frface.

Luvis,i_f having a cal.cic horizon or
lime,. or both, within 125 cm

cle 'properties; lacking an albic
e, within 125 cm of tac surface;
ties 50 cm of the surface.

Vrt.;(c Luviscis are Luvisels snowing vertio properties;
laa.king E hoc:: on ; c".;sca
of the surface; lac' 4_ o - if* 50 cat

o -F the su'l-rEce

Laivisols showsir- --ic properties;
mia,-,-as lackine: E hori z on 1 anking

d concentr,ti ens o" soft powdery lime withim
1: . irthite ni thin 125 om of the

a'creperties within 50 cm of the surfwmaa



A1bic Llivisols are Luvisols having an aThic E horizon;
lacking planti-ate within 125 cm nf the surface;
hydromorphic Tiroperties within 50 cm of the surface,

Plinthic Luvisols are Luvisols having plinthite within
125 cm of the surface,

Gleyic Luvisos are Luvisols having hydromorphic properties
within 50 cm of the surface; lacking -clinthite vi, thin 125 cm
of the surface.

5,19.2 General environment

Luvisols ociir throughout the y where Thmatic
conditions ar,E; -;:T,':purable for clay Fde..--ert, having

strong leachihq cAracteristics. These conditio;..s are met in
areas with a pronounced wet and a pronounced dry seasoyL

Luvisols do not occur in arid and desert areas of
northern Eritrea, the Afar and the Ogaden. or do they
occur in the wet areas of the tast and in the areas with higher
rainfall in Gender and Sidarno.

In the central and eastern highlands Luvisols are
associated with Eutric Nitosolsl the latter occurind on the
relatively flat areas, the Luviscls on the steeper slopes. In

the drier areas, especially the northern hi!=Thlands and in the
southern lowlands, Luvisols are associated with Cambisols; the
Luvisols occuring on the flatter land.

519.3 Characte.ristios
Luvisols are soils havind a distinct argillic C horizon

a 0 a base saturation of 50 percent or more. Generally these

soils chemical conditions: base saturation is high



and they have alna

vary widely. Ic.

permeability may be res..:.

Vertic Luvisols tend tc

5,19.5 Management

Luviso'h7;

tropics. Lirrt'
and steep

terracin2 to pIevent se
and ility can be.

da2in, at,

In the central ar, :tarn highlands, Luvisols occur on
,opes and are ofteL 7tony.

5.19.4 Land use and natural vegetation.
Luvisols are almost aclusivelv intensively cultivated.

Only on i.1e very steep sl in a modPrat-.

pop :aony .:).,.2asant livestock

Also

te flat areas, , cond-it-
ions during the ra'n,y seasa:,, aominanti.y sacd foc grazin.g.

:ally, these soils
rizon,

-Tultural lad in .he
a. can in.a 'Y.:oniness

case, a soiL
nasion.r li ty, (..irainage

in textured Luvi sois.

-in

Occurence

Plinthic, Albic -re not
Ethiopia. Calcic san

Orthic Luvi is mostly Lake Tn,,

phases. Vertin Luvisols occ



northern-, central - and eastern i hiand:. and in the soutern
lowlands, the Vertic and especially th,, Luvisols mainly
occuring an flat

. 9.7 Pro esc ns

5.19.7.1 Chromic 4/visol,
This pri aa halen sevcal east-northeast

it is typica1 fo:- 'nigh, isolated
conv, areas h. the Vertisol pl His. The soils are developed
in granit::::

Source: ,

Tabeldi series - Deep, da-rk reddish brown soils with an argillic
B horizon.

General

Tabeldi soils occur on level to Hat convex positions
pediments) in residual deposits. They are deep and ha-ve

reddiEd brown color. Their ir is chara:,', by cla
accl.:.y:11:tion. Soils are neui slightib dO -non-
calcaou.;-,,. The surface is hard an(7.. 5i*-1, when ary,

B) Profile descri-otion

Profile no:
Soil name: di Series
Classification: bromic Luvisol.
Location: 6 rin ENE of Adabai,

14° -12.'N and 3r;0 48'E

Elevation: approximately. 600 m

'2-11

t 651 'ioh



Physiographic riosition:
Surrounding landform:
Slope:
Vegetation

Rainfall:
Parent material:

Profile description:

o--.18 cm Al

18-30 ora. 13

30-'245 cm. 117--t,

45-9 cm. 133

5--212

level, somewhat convex pediment
plato
0-2 percent
tree vegetationl DalberLia melanoxylon,
Sclerocarya birroa and Adansonia digitäta
about 600 mm
granite

Dark red. (2.5 12 3/5) moist and dark
reddish brow: (2. YR 3/4) sandy
loam with re In. mall subrounded
grat gravel; _ssive structure;
non-st.5_cky and non-plastic, friable,
han dry; non-calcareous; fr,,vr

roots, occasional medium
roots:: clear smooth boundary; 7)H. 7.0.

- (2,5 YR /5) moist and dry,
clay loam very few small
grave; -3SE.::;_Ve structure;

s13( ...yid non-plastic,

non-calcareous;
~ fine ';s, occasional mediuill

..octs;,. clear amooth boundary, pf

Dark brawn (2.5 IR 3/4) both.
moit dry, saiwi cloy7oath

aman.

noIsrane sm'::,,Jzular 1 y str11,:!t.Ars

tatch:y "6.-tin clay fZims molly on

ped faces slightly sticky and plastic,
171. non-caThareous; very

few fine oots; few termite burrows;
gradual sn.roth boundary., pH 7.3.

Dar reddish breen (5 .YR and
m:7-...1Yh brown (5 YR 4/4) tsp, sandy clay
loso. iti freo,uent small and. .J,:ranite

gra.--sl., massive structure; sliEhtly
sticky and plastic-, firm, very hard;
non-cale-areous; occasional fine roots;
few termite burrows; clear wavy
boundary; pH 7.3,



914-10 cm. C Somewhat cemented horizon of small
and large angular iTranite gravel,
bartly weathered,

130-200 cm. Strongly weathered granite bedrock.

Moist co.rs of the A horizon may range from dark reddish
brown to dark red. Organic matter contet values of the
A horizon al:. below 0.5 percent. i:,extures of the
..A horizon loam and civ loam. Structure is
typically and hard or ver4 hard when dry.

Characteristic 12 colors are dark reddish brown,the texture
may range from sandy c1FT: to sandy clay loam. The C horizon is
quite variable both ci:;:osition and deptb. Soil reaction
may range from neutral to slightly acid.

C) Laboratory data

0-18
Texture (%, mm)

(cm)

Soluble cations
(me/7100 1:5)P,

2-0.2
0.2-0.5
0.5-0.02
0.0-0.002

pll (560,1:5)

14

20
25

28
7.14

24

21
0--.,22
25

7.14

19

45
),,,,
"-Tef:

31
7.1

13
19
12
13

f.2
CaCO,
EC (-_-_-Dsici-..,

J71 .

0.02
0.1

tr
0,1

0.01
0.1

0,04
0.3

C.,

.'r',,:

8,2
7-;.7
0, -- ,

10.3
5.1
0.1

12.8
5.4
0.')

17.--7),

7.5
0.2

0.1 0.1 0.1 0,1

12.3 15.5 18,1 28.9

CEC (me/100 e 15.1 17.1 20.7 26,3
Base saturation ( 5) 81 89 87 95

Ca 0.1 0.2 0.2

Mg 0.2 0.1 0.1
0.0 tr tr tr

Na 0.2 0.1 0.2 0.1

sum 0.2 0.5 0.5
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Depth (cm)

0-18 18-30 30-45 45 c

Soluble anions
(me/100 g, -,)

003 m m ni in

BC6--.,..; 0.4 0.2 0,1 0.9
Cl 0.3 tu 0,3 0.3
S011 tr tr tu tr
1.;10 tu tr tr 0.1

Org.0 (8) 0..2.;, 0.2 0.2 ' 0.1

Total H (%) 0,05 0.03 0.04 o:.04

C/N
1

8 c./ 3
n (

P .2.-',,P7PmJ 7' Yil as m

1:,._,,,) ; ts; ur. : 39 In in M
K

5.19.7.2 Chromic Luvi'sol (Stony piase). Meke3e
This coil is tak;H1 from a dolPrite intrusion on thP MPkelP

Plateau. Tha paren i s mdium to fine texaired, non-

calca eous F 1( n quart .

Source:

Romanat series - M.0,3 7 d.1-ep reddish bro-wn sandy clay loam
well drained prof-Iles.

P General

Environmental aharacteH.stics: The series occurs extensively on
the undillating platean irs.5s formed on dolerte sills aS well
as on the more leve , less eroded-sites on the Adigrat
Ridges. The land slows is ustralay in the range 2 ro 3 percent,
The present land:use is either cereal cultivati(-n or liveStock
brosing, depending largely the degree of su_rface
stoniness.

Profile Characteristics: The soil is overlaid by a varied.
quantity of stones ud boulders of dolerite, and limestone in
some places. .The 1,12: horizon is re-ddish brown with sandy
loam to loamy sand teture and weak angular blocky structure.
Below 10 to 15 cm the texture is finer, usually sandy clay
loam to clay loam, and colours are dark udlisl brown to
reddiqh brown (5 YR 3/-)+])4); the t(::,tures are spndy
loam. The structl.: in ti-mis horizon is strong medium angular
blocky to weaRly prismatic. Below 75 an the profile grades
into soft weathered dolerite rock wh:;.h has a gritty loamy
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sand to sandy loan texte. Resistant cores of dolerte or
basalt are common. Solid rock occurs at below 100 cm. The
soils are non-calcaredus, and porous, especir,?.1::- in the
surface, where the roots are concentrated. 3c,1,:m. rcots
penetrate the weathered subsoil.

Analyticl 1ro istics: Tte soils are slightly acid to
slightly alkali .thcoLiZh base saturation. Exchangeable
calcium is bagh o 11 amf_ magnesium medium to very
high. Sodium is sc. -c,imes medium in che topsoil. Soluble
copper and zinc are yery

Land Capability Characteristics: Romanat soilh USUalay OCCL1T
on sites which are tooExtaphically smited to cultivation with
moderate conservation. a u cccmes but - .ites are too steep
for cultivation and sh.c.: retclnu.l protective
vegetation- The soils ,:enerala deep and the
fine textured lower mtcm. m-fcmide a reasonable
rooting medium. The st.2fo tends to seal rapiLly,
probably due to ' ct contents, an.:T. aharefore

special cultivation m. tide. be repuired to
that maximum rainfall enters tl,e profile. In generU the
soils are suited to dryland arle:ble cultivation (Classes
II or TTJ.),

Associated Soils: The Romanat soils occur on the upper
plateaux in dolerte areas and locally cd. the lower ',pediment

in associati:ma soils, whioh lack tin, mine te.Hured 3 horizon and
probably re-pesent a truncated ve.on of Series. On

adjacent steep slopes are soils 7,. hich. are shallow Lithozois
over solid dolerites.

Profile description

Information on the site:
Profile MS/124

Soil Romanas series
Classification: Chrc.mic Luvis&

Date: 1975
Author: Virgo

Location: 15 inc NW Mekele, Tigray
Tselva, Mekele-Hagere Salan Old Road



Elevation: 1900 m
Physiographic position: edge of west

ese,:tnt
Surrounding landforml plateau.

Microtopography: resista.nt corestones (to
2m diameter) on surface; cultivation

Slope:
Lande:
Vegetation
Rainfall

Informat5 on the soil:
I.Pal'ent

DrailLa

Mo isture condition:
Flood hazard
Depth of groundwater :
Surface condition:
Evidence of erosion

Profile description

Well defined reddish s 1(
sullanguLal- .ta ochv struct
brown clay loan subsoil
and many turm. cf subsoil f:.
clay loam of we.:,..thered.
down cracks, Lelow 130 cm 7,T,
with fresh corestones,

0-15 cm

15-75 cm

5-216

terrace to 50 cm high
2 percent
arable
cereals, few weeks
650 rea

dolerite
11

not encollterei

no to 50 cm high

7

t) och structure

:',.nclusions of da-f.L
situ weathered drif. Ir

( 5 IR
E '.. medium S

d sI igbtiy icr. .1;
f(..-.1.e tubular many
abrupt smooth boundary.,

(5 YR 3/2) clay -
,

angular
leu-s.ubular fine -Pa s; few'
; traces of faunaJ

clear Etmooth boundary.



75-130 cm (mixed. 7.5 YR 5/4 and
7.5 17' 5/8) gritty sand clay loam.;
crystalline rock structure dominant;
dry anA hard; rare inc roots; soil
from 15-75 laye: fractures.

130 em Hard in situ weathered dolerte,
with fresh solid. corestones.

Laboratory data

Debth (cm)

0-15 15-75 75-1K
,,,,

.Le ure .,,, LTni

P

2-0.2
'.."..,

23

,

18

5

49

0,2-0.05 ?I. 17 13

0,05-0.002 1,3 31 20
0.002 15

'. :".:i 10

pH 1.0 7,3 7.5
EC ( s/cm, 1:5) 0.1 0,71 0.1

LLch .._,,ble :..atfo:is

(me/1C0
Ca 12.0 23.3 17.8

he
Na

4.3
0.1

-7 -7,,...
0.2

5.-i

0.1

K 0.2 0.1 0.1

sulT,

CEO (me/100g)
Base saturatiorl (5)

1704

-1(.....-1

30.9
U.7
'2,7

23.1
19.0

'100

CaO.0..

Totrcii' F. ( ,

Available P (pprr)

0

1250
3:3

n
900
15

O

a

Total N (5) m m m

Organic C(S) 0.6 0,,E a

C/N m a ni

Soluble (prm
Cu 0i3. ,.6

2n 11_8
,. ,_,_;

Mn LiGo 4C.) - ,22

Total (vpm)
Cu
,
---TI

20
190

23
165

21

145

Mn 1275 1575 1150



Information on the sine:
Profile no:
Classification:
Date:
Author:
Location:

1 0 J'AiC po,r,it5
2.a1-72aan

This a vailey side along
tre road Dii,a Davia this Area th,7. epei

iartìc LH -, the h-.

Lu iSOls, Eutric ,als,

: LORD

A) Profila

70, Harer
VerLo Luw;sol
6 1982

-,S,Ross
2C0 »3 of the k6ar.', Dawa-
Havel - 5 km S ?:-671. junction

Teff,,ri-Harer

loer si.31cL3e to depression
ndulating plateau with

depres

Bulk -,,-,--...-.ity

0.0
0,1 Dar
0.3 bar
1.0 bar
15 bar

Available 'water
capacity

1.

%

-)

5

LiS

o,

19.6
16,,9
8.6

18.3
211.4

(cm)
15-75

1.43

34,7
30,7
26.7
65 2

15,1
21.6

1.5

33,3
92_9
18.9
16.1

20.2
7

Porosity ()
total L. 51
aeration 12.6 5.7 13

5.19,7.3 Vertic



Microtopography:
Slope:
Land use:
Climate:

Informat on on the soil:
Parent material:

Drainage:
Moisture condition;
Depth of groundwater:
Stoniness

Profile description:

Deep, moderately well drained, dark brown, clay; 'clay content
increasing with depth;cracks open below 40 cm; cutans,
increasing in number with der)th.

0-40 cm

40-65 cm

I m deep gullies
i percent
intensively cultivation, sorghum
humid temperate

colluvium fr7;111 granites with
calcareous intercalations
moderately well
moist to 50 cm, dry below
not encovIntered

non

Very dark brown (10 YR 2/2) moist;
clay; stron:.: granular and fine
ubangular bloc.:,-; sticky ano plastic
wet, friable 1,:,oist; no cutans; common
fine ::Lrid very fine interstitial pores;

.:.21.ne and very fine roots,

med5= and ocarse roots; clear

Vel-T ,:,:reyish brown (TJ) YR 3/2)

moist; clay; strong coarse prismatic
. -aslodivided into moderate

:..alar blookv.sticky and
,r,.)ist, hard any

cutans; c: to 10 cm apart,
1 cm ,Jide;

tubular pores
clear wavy bouna

fine 2nedium

65-80 ra greyish. buce.:. YR 4/2)

moist; clay; very coarse
-icrismatic strc are-ry firm moist,

very caro dry; 1-,-.:,oken thick



51974 Chromic Luvis-

ELIE

Reddish brciwn modal sfliI granite and
sandstone

A) General

These soils are devci eclh lbs retos o hL. vc-s ¿sItie-
iuj.snbimn.,on r!-aling, li,,.. ., rl bh -' 4eathering
of ,....:,..or ". colitmri,, .5,-.1,-i d frcm ,,:.,. .ranit,-,

are the most c '.,:rable. '-n :.-E, easily kr..1. 1 5-ing to their.

reddish-brovh. t ...colouring contrasting with thr. light grey of-
soils in early _T' eleye _t on granite. On these Plateaux,
isolated gran. 55;t1.inó see frequently seen. West of th-e
Harar-Dire Dama road they also e:zist on relatively steep slopes
the top of which. consists of limestone :its with brown

calchic soils,

Profile descrittion

n-40 cm. (7,5 YR 5»6
and fi he cruidfh

5-220

eltth,1.-:s, very dark greyish brown.
(10 YR 3/2) moist, on ped sul-faces;
cracks 2 aa urde 10-20 am apart;
very few fine Ipores; few roots

Laboratory data

Texture
0-)J0

1,,,4.1j.

-0) 4-k../..) -00

2-0.2 15 18 10
0.2-0.05 12
0.05-0.002 20 2'7 sI
0.002 50 )7

ad - -j "7"4

OK (me/100g)
Organic_matter (5)

52.2
1.g

kvailable.P '12.-pm) O O 0



40-loo cm

100-180 cm

Reddish-brown (5 YR 5/4); fine sandy
clay; subangular blocky; stone-line
of ccely worn ouartz gravels;
abu, ,zi-6 yellow mica; friable.

deeply weath in situ; mot-
tled white - 110k some pockets
of r,-,d clayey ,::::xth; friable.

180 cm decayf-d granite with black mica; friable.

Variations are mostly -served in horizon Al. Very freQuently,
owing to weathering, stone-line of horizon B is very near
the surface (Hadow region, Fugnanbira track

Laboratory data

eTth (cm)

0-40 40-100 100-180
Texture cS cSC CS
DH 7.1 7.5 8.0
0aCO3-,, 0 00.8o
Organic matter '%) ::!,-1 1.2 0.6
Total N (%) 0.12 0.08 0.05
C/N 10 9 qo
Exchangeable cations

These reddish brown and red soils are very sandy at the surface
(coarse sana) and more clayey at small depth. In the weathered
granite horizon () some trcec. uf calcium carbonata may be
observed_ The content of or::=Iic matter is mediu ' low as
well as the nitl.o.::sn content. C/N is very low and shows that

(me/100 g)
Ca Ha. 11.8 m
Mg

, ,.4.0 6.0 m

K 0.5 0.3 m

sum 11.8 18.4 m

CEO (me/100 g) 10 18 m

Base saturation 100 100 m
Total P20 (ppm) /000 400 400



humus is quickly mineralized. The abscilig complex is
saturated but the exchangeable capcity is very weak owing
to the scarcely clayey soil texture. The phosphorous content
is medium. The Total N/Tctal 17'0 ratio is approximately 2
and indicates a nutritional unb;ILce detrimental to nitrogen.

Cultival fitness

Soils are generally largely crc.in Harar ov-i.ng to the
density of population and thons nrcpractically no fallow
lands. On thi'sty-c, of soil th.?. main crops are sorghum,
groundnuts and swet Potatoes as well as veaetables. Chat
(Catha edulis) is wc on the terraces built on steep
slopes.

Though the farmers regularly 9,'1 manure to the soil, the
latter is very poor in nitro os well as in potassium and
phosphorus, Ty,e nitrogen deficiency is easily observed on
sorghum and The addition. T f a complete mineral
fertilizer: cultivatiny thc land and a fractional
adding of nitsoge i loríria the cycle would consid-
erably increase ole e ropyield however, as on the one hand
the soil is very well-drained and on the other hand it has
a very exchan.7ccIle capacity hence a low retention of
fertilize, the fwa-nional addinz.s f nitroi7;en carriers
should be calculated judiciously in order to avoid
losses due to leachinp



5.19.7.5 Gleyic Luvisoi
This soil -s in the clayey

Borkena river, in associan
are exclusively used foY z.ng.
2 to 3 months during the 1^:ny season.

Source: Lr-'-)

A) Profile description

Information on the 4te:

Profile no.:
Date:
Authors:
Location:

Classificatio

Physiographic
Slope:
Elevation:
Vegetation/landuse:

Climate:

information on the soil:
Parent material:
Drainage:

Moisture condition:
Rock outcrob:
Evidence of erosion

ProPile descrilption

-8 cm
A

8-20 cm
Btg 1

cm
Btg 2

b-2L3

ts of the
Gleyss. The soils

soils are flooded for

106. Borkena
70/4/1984

Pitsum P., S.Paris
2.3 k:g. Babile, 2 km W of main road,
10043 410N-901494.5'E
Gleyic Luvisoa
Acre Tropaqualf
Bac D. of En.r.hena river

m
grassland with r:evnodon dactIlon and Cv4 erus

sp., pgrazing

dry - subhumi tropical

backs.ui.r deposits
.ed!, on the spot prow

fropl 2looding by dike
721oist throu.o.hout

none
none

Veryvu1 b4-ou. YR 2/2) mo4st and very
dart jl.b.yish b-r. (10 YR 3/2)dry, clay;
few fine distinct mottles; strong fine to
medium angular blocky; very hard (drY);
few -dares; common fine and medium roots;
abrupt and smooth on:

Very dark brown (10 YR 2/2) clay; many
medium distinct brown and black mottles;
stx'ong fine and medium angular blocky;
very hard thin p-,t_lny clay cutans;

few pores; c,:;==i, very 2:Lie and fine roots;
clear and mnooth on:

huown (7.5 YR 3/2) :lay common medium
t mottles; coarse
:.,ag blocky:, very. i. . (dry), very

firm :Dist); broken thin clay °titans;
very few bores; few to common fine roots;
clear and smooth. on:



A)

45 - cre

1,3g

Source: LUPRO

,file description

Tnfoi-mation on the site:
Profile no.:
Date:
Authors:
Lor.ation:

6-224

1.-rowh (7,5 YR silty
. medium distit mottles; weak to
-te coarse hapd (drY);

clat,., Lsm, few .pores; fey

,.11 fine and ne roots; clear and
s.iiooth on:

85 - 95 CM (1) YR 3/3) moist and (dark)
2Bg YR 101 dry, loam.; common medium

faint mottIa; weak coarse subangular blocky;
slightly hard (dry); common very fine and fine
pores; very few roots.

374 a, Borkena
817/8
Le.

-4 HPyk and 6.5 km. N of
km W. of re,ad 10°56'00" N - 37

B) Laboratory data

Teyture (%, mm)
2-0.05
0.05-0.002
0.002

o 8

1)4

2.R

62

Depth (cm)

- 20 20 - 45

10 12
20 14
.7,-)t,,, 74

85 85

_,
10
42
42

- 95

28
46
26

Ph (H2O, 1:1) 6.2 o.". 6.6 , 40.0 7.b
CaCQ.j%) 4,6 4.5 4.6
Exchng .,, le cations

(y.,..e/100 g)

' 0 9 049 1,7 0.9 0.9
2-0 1.5 1.0 1.0 0.5

Ca 21.2 19,2
Mg 15.2 11.2

CEC (me/100 ) 41.6 36.0 42.4 34.2 25.8
Organic C (;:,) 5,0 4.6 2.1 1.7 0.9;
Total N (%) 0.42 0.27 0.20 0.18 0 -;).4.

Available P00-(onm) " mo 3 7 7 .:.,
..,

5.19.7.6 Orthic Luvi sois (stony phase)1)Enaca
Thes .1.-;oils are devele d

from porOy basalt. 1 .:oarse

soils with a very , ,orly suy- it



Classification FACm
USTJA.:

Physiographic position:
Slope:
Elevation
Vegenatìon/landus e:

Climate:

- Infornation on the soil:

Parent material

Drainage:
Moisture condition:
Rock outcrop:
Evidence of erosion:

- Profile description

0 - 15 cm
Ap

15 - 45 cm
Btl.

45 - 60 cm
Bt2

60 - 125 cm

5-225

Orthic stony. phase
Udie ..a1Z

.11..mpe

10%

249.0-m

c-altivation of teff, wheat, barley, maize
' pulses

subhumid cool tropical

colluvial deposite derived from
porphyritic -')asalt

moist thr:-...,uout

none
none

mj -51-V3) moist and ypliowish
5[': dry, sandy loam; moderare

rmIcvs :lar blocky; hard (dry), friable

sa s,-im4 and slightly
;ie(wet); common gravel;

fine roots;

Dark bro. ia (10 YR ":/') loam; moderate

coars,. mr friable (moist),
lastic pa.M-..7:hy thin clay

s,.ny very fi).:e and fini zares;

few very fine clear

id wavy on:

Ln clay ,

an,2 fine. -6ores;

and. smooth on:

:. rov-n. (1C) YR 3/2-3)

te coarse -brisma,tic;
nnO plastic (wet ) ;

:nany very fine

.1; no roots;

brovn (10 YR 3/4) sandy loam;
..2..se prismatic; very friable (moi8t)

non -plast-ic (wet); many

'

sllooth ca:

brown (5 YR 25/2) 3C;s211;

ccarse friable C=ist) sticky

.lastic (Mmecs',; slickensides;

pores.

125 1 im

2E



.7./

B) Laboratory Data

Texture (%,
2-0.05
0.05-0.002
0.002

pH (1:1)
H20
KC1

Exchangeable cations
(me/100 g)
Na
K

Organic C (%)
Available P20, nnni

The soil-

Profile description

- Inforuation on the sito:

Luviso

Thes,
olain. The cUi.nate ls
developed

Profile no.:
Date:

:

Classification 1730.:

TJE:JA:

Physiographi position:
Slope:
Elevation:
Vegetationila.
Climate:

- information on the soil:

Pent
ilsiinage:

Moistli_re

Rock coutcr:
Evidence of erosion:

Depth (cm)

-1 15 - 45 45 6fl 60 - 125 :125.- 180

ccl l:

4,5 4.4

0.4 0,9
0.5 0.3
0,8 0,9

12

Neizgi
5 bn all al hora_

0.2 km W of th
.10043'40"N - 40'
Orthic Tuvisol
Ude. :lstalf
Slope vide valley in

1680 m
tivation teft", s

8-arid warm. trop.

llies up to

5.9 6.1

0.3
1

e_

:east of
arid weom tre-n4cal The suile are

rock,

Fitslim F.

23 km E 01' Kemise;
.P:ora road;

tile deposits

below

deep

4.1

ana pulses

Afar flootdhills

49
28 28

elE) 35

55 h7

30 ru

15 23



- Profile description:

0 -15 cm

15 - 33 cm

33 - 50 cm
Bti

50 - 120 cm
Bt2

120 - 160 crfrt

Bt3

Laboratory data

Te: Ire (%, mm)
2-0.05

0.002
pH (1:1)

H20
K"61

Exchangeaìle cations
(me /100

Na
y

Orgaffic C (%)
Available

E-227

-a (DO YR 3/4) mo-;st
(D..; 5/3) dry, clay loam,ca bin irvePy

211 ,13t), L-Licky and plastic
kc3pp- and fine pores;

medium roots; clear
and smooth ca:

bPo (7,5 YR 3/4 1tiam; strong
x bloc" friable

c.ky anZ. broken
thic-k YR 3t.,5-2);

very fine ro i pores; common fine
2,-1,7.1,-,s; gradual and au on

brown. (75 YR 4/4) moist c'Ca brown
5A) dry, te medium

pri oist),

vweltì; - moderately
vel and fine

sD,,c',..ke on:

(.7:5 Y. 4/4) mo: and croan
,n 71: (;,.

,rp 1-.1r ('4"-:: sticky
.1c*ck clay

rery ti tc medir r pores;

fis.n and fine roots; grad,,a1 and.

(-7,f1,:-.) 'brown YR 4/4)
CaTadTe 5/ì ;i icen-

fw,e;
COMMOR very. T

fpth (cm)

3-50

7

1.7
1.0
0.3

12

and brown
moderate medium
t), sticic-: and

- thick elky
fine poros;

120-160

7.4
5.c/
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Calce Cambisols are Cambisols having an cin11.0- A horiAzon
and showing one or more of the following a calcio horizon,
a gypsic horizoh or concentrations soft powdery lime
within 125 cm of the surface; c71.- at least between
20 and 50 cm from the surface ,,rtic properties;
lacking hydromorphic rroteuìtivi i 100 cm of the
surface; lacking permafrost witkin 200 cm of the slIrface

Chromic Cambiols are Cambisols having an ochric A horizon
and a base saturation OAc) of 50 percent or more at
least between. 20 and 50 in. f the surface but o ::j_ch are not

calcareous within the same d,E '1-1 having a st:. n.:: ..rown to red

cambic horizon; lacking Th_c properties

horizon; lacking vertic -ilies; lacking

properties within 10'71 %ne surface;21mafr05t
within 200 cm of the

Vel-tic Canibisrec. ?.re Cain hav41,:...:. .1 oc117'_. A orizon;
lacking h ph-Ic :::::o1-_ vi-:, '. C --7 te surface;

lacking pe:. 1.st ---:A:k. 20,) cm c,: 0. i ...urface

Ferralic isols ars .sols havin6: in or,hrir' 1:'. horizon
v7,ies;and a carabin -6 harina P'.

vertic properties;
100 cm of the surface; .,:fri.- with a of

the surface

5.20.2 General envir.:
CambisoI: OCCUY

favourable for other
place. Such condt.al r_1%

at high altituJ
very steep o
Dystric

In the humid .
reas in the west of the country and

u, take

--tric and ',411ih: Cambis,Yk are founfi on

They occ* " ly in E.- --tion with
'aricols.
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formation of
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of ea.sterr E .c lop
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- 22,C,

In the , -... sol s are J.2s read in
areas Wile re , ,,,,,,, inte.n.oivo culti.,;..ati on over erai
'i-ii..-: :.;.!,-eds of --c-, t he soils >71-, e To de (1 . He re E_ 1.1 t V' i C , S ome -

t 7,h romi o sol s are - uvia rnoteri al and
occur

15nd.

erttc

the semi ari . .... of an rn S taUt he 51S te ari

are f- sloping- to
::ccur in associar.Thn

he
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Characteristics
As Cam bi soi s occr r der qui rs varissble envi ronrr.,erct

ti ons thei r , stccordiaqiv.
ey ha or finer

s

....an be On processes

Cambi sol s- , or cr,. s. vidence of
removal of ce:;e5onatee. lì IS r r r with ric
hori zon wi rti es

a.ssi fy

In

-;lior with
uvi sols
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4 Land use apd
As these

soils,
wi'th a high popu,
low population,
the type of

Due to their topographical position in Ethiopia, Cambisols
are ofteh'shallow and stony. Oh flatter land Cambiso can be
deep.

:Jon

17 are ,Tften chemically rich, althow.lh
,,111 be intensively cultivated in areas

In arars ,iith a mode-.'ate to

peas. t or nomadlc

The.

topograp'ric,.' pos*t.Thu.

they occur 1-n. Land use .

livestock grazing.

"'Imitation to use is their
soils often occur on steep

slopes, are sL.pny. Intensive cultivation,
as in eascern Tigray, Igravates erosion and very little soii
is '!eft. in they will r -:-..ther high

LAIltura-, so171. rich soils.

Cambisols, lithlo and sL
in the h.icih rainfall
semi-arid limestnne ,11-Pas

;, Ii thi r al r stony
ofi - slopes.

are in the highlands
can be ;- Eions. Eutric and Chromic

Occurence_ _ _ _

Geilc Thols do not occur in Ethiopia. Ferraiic
are not to exist in Enibpia. flystric and Humic

on the steep slopes
s are found in the

in Hararr.r c They have

Petrocajcic or }ithiphases, Vertic ft Ti :As, stony pha e
occur on the flat ti siopOO,-eaq in the hiqhlands. Gleyic



Profile descriptions

vic Cambiol Dabus

This profile is situated in the west of th'? ,:ichntry.
Rainfall i,... over 1 000 mm a year The site if Aely well
to poory cyz.. ihed.

data are not availWe for this profile, but
several p4sical test results are given Especially the surface
-1,filteratioh are very low for this soil,

Source:

A) Profile descript5.or

Profile. no.:

Classificatio _

Author
Date:
Landform:

Vegetetion/Landuse:

- Profile aeseriptiori.:

0-15 Vs dark (10 YR 35/2, dry.;
clay; moderate

.ar blocky structurs-.,..!;

c. hard, moist friable;
f5t-.1.e. and medium pnres;

round iron concretions;
f -Ine and. common

-.ium roots; sic. r and mooth.

K51

Acute -
K.
111 Nov
UT,er - -in gently

31ope I. to

il T,ra,y141,71,na -op



15-43 cm

i3- ïE Crn-

76-120 cm

120-162 cm

169-206 cm

Olive brown (10 YR 5/25, dry; 2.5 Y
4/3, moist) clay; common fine distinct
strong brown mottles; moderate coarse
subangular blocky structure; consistence
dry hard, moist friable; thin discontinuous
cutans; many very fine and fine and
common medium pores; common fine round
iron concretions; mahy very fine and
cornean fine and medium roots; gradual
and smooth boundary.

Dark greyish brown (10 YR 5/3, dry;
10 12 4/2.5, moist) clay; common fine
distinct strong brown mottles; moderate
coarse subangular blocky structure;
consistence dry (very)hard, moist
friable; thin continuous cutans;many
very fine, fine and medium pores; few
fine round iron concretions; common
ver fine and fine and -few medium roots;
gradual and smooth. boundary.

Dark grey (10 YR 4/1, dry and moist)
clay; common medium distinct reddish
yellow and few fine distinct drqrk red
mottles; moderate to strong very coarse
angular blocky structure; consistence ,z1--
very hard, moist friable; moderate
continuous cutans; common very fine and
few fine and medium pores; common fine
iron concretions; few very fine and fine
roots; gradual and smooth boundary.

Grey (10 YR 5/1, dry- and moist) clay;
many median prominent red mottles;
moderate very coarse angular blocky
structure; consistence dry very hard,
moist friable; moderate continuous
cutans; common fine and few very fine
and medium pores; many medium soft iron
concretions; few very fine and fine
roots; gradual and smooth boundary.

Grey (10 YR 5/1, dry and moist) clay;
many- medium distinct dark brown mottles;
moderate coarse angular blocky structure;
consistence dry very hard, moist firm;
weakly developed slickensides, thick
continuous outans; common fine and few
very fine and medium pores; many medium
soft iron concretions; few fine and
very fine roots.



Available water
ca-pacity

Water retained (V
1/3 bar
15 bars

Bulk nersjtv

Surface infiltration rates (cm/hr)

a

Day I
Tse
7PS*

T 2

HRS

IR = final in-fi-itration for each test dar

SSS = cumulative hours of tf,stinsJ:

wv,'Lrautlir. r'oruotivity (m/day)

,evz..n.

46-120 144-207
hydraulic conductivity 0.0R7 0.0053

D.72 Eutric Cambisol, Tic112
Thel,, soils are found on slightly slopin(.1 land, with

parent maten al den ved frrn acid igneous rocks. These soils
are intensively cultivated.

Source:

-/34

Augering in the bottom of the profile showed the same material.
continuing till a deptla of 240 cm, after -which the iron
concretions -become very many. The augering stor.Ted at 300 cm,

Tests
nepth (co)

0-23 nnn

Test

2"-rz ,0



Yenad series: -Moderate3.. deep to deep, we'll drained brown
profiles with gritty loar! textures.

General

Environaental Characteristics: The series occupies much of the
arable land within the undulatirh-4 terrain, It 5s formed on
stratified alluvium and colluvium derived. fram acid ii?,neous
granite and diorite, and 2ocally- from basement mett,i-onihs,
There is a -very sharp contrast between tare rock ol)c.-1:is of
the granite tors and the cultivated Yemad sois s. In valley
centres, where the Yemad series alluvium overlies a f-.1r
textured, poorly dl-ained nmd weathered granite subsoil the
land is reserved for grazinu but gullies are developing on
these sites. Locally, the valley cenfres are irrigated for maize,
but che main arable use is for teff, barley, ,,,,tleat andfinger millet.

Profile Characteristihs m T'se Yemad soslla are nnderate-ly deep to
deep, with or to 150 an de-..7.th in valley oentres, The plough layer
is typicilg a coarse san' loan or lof:aly coarse sand.
1G-15 cm thick, with. a wea: subangular blocky 'z ro and dark
brown coloura (10 YR 3/3 and IL/3 to F Li3). Tke subsoil is a
heavier textured ,nedlum no coarse sandy cl ay loan with moderate
angular blocky structure and dark brown holours (10 YE 3/3 and
q2.5, 7.5 YR 4/2). On the valley sides this passes into weathered
granite at about one methns, but in. the valley centres there
often OCCUTS a basal-layer of medium to coarse sandy clay,
very dark grey in colour (10 YE 3/1.5), occasionally mott).ed,
derived in situ from g-ranite and. an Oler soil, A few
roots pass down into the very dara gr:-* candy clay layers.

Analytical. Characteristics! Th.e soils are sTLL.ghtay acid and
have medium to very high base saturation, dominated by Calcium..
Total Potassiti.m is high, probably due to Mica derive& from the
Granite. The C/N ratio is hig.her in the s..mbsoil, reflecting tac
older buried soils. Available Phosphorous is higher in che
subsoil. and. the CEC clay suggests Monthiorillorite in subsoil,

Land Capability Characteristics; The soils ohour on slopes of
less than 5 percent and have coarse textured topsoji over
medium textured subsoils,

Associated Series Ye:mad soils lie downsiote of coarser textured
soils which are freely draining and are 'arobably derived mainly
from diorite colluvium.



Profile description

- information on the site:

Profile no.:
Soil name:
Classification FAO:
Date:
Author:
Location:

Elevation:
Physiogra-, position:

Surrounding landform:
Microtopography:
Slope:
Landuse:
Vegetation:

Rairrrall:

- information on the soil:

Parent material:

Drainage-profile:
Drainage-site:
Moisture condition:
Flood hazard:
Depth of groundwater:
Surface condition:
Evidence of erosion:

- Profile descrip

A deep well drained brown calluvial soil with medium textures and
a high Quartz grit content in the upper profile. The. subsoil has

a heavy sandy clay loam texture and overlies a very dark...;rey
sandy clay at 122 cm which probably represents a buried alluvial
Vertisol. The upper profile is Porcus and noderately well
structured. Roots extend ta -rico Lase of the profile but are
commonest in the upper 15 am, The upper 100 cm is characteristic
of the series.

9')'7j-L.J0

PG/1
Yemad Series
Futrie Cambisol
29 dril 1975
R.N, Mhnro
5 km NW of Negash village. Tigray
13058'4039°4'10RE
2 375 m
plateau with concentrically orientated
vaLleys and rocky ridges
ndiy -undulating valley floor

low cultivation terraes
SW

cultivation of cereals
occasional Rumen nervasus bushes;

.tnhia a')ssanica and Tarconanthus
ent

_en_
rocky tors

550 mm

colluvial and alluvial material
derived fram apid igneous rocks
well drained
no restriction
moist below 15 cm
none
not encountered
few rounded granite stones; sandy surface
Moderate rilling locally



(3-14 cm

14-70 cm

70-12P cm

122 -11414

3-237

Dark loown (10 YR 3/3) medi.um sandy
loas; weak fine subangular blocky
structure, soft dry; many fine and
medium roots; porous; abrupt amooth
boundary.

Dark brown (10 YR 3/3)gritty sandy clay
loam; moderate fine to medium angular.
blocky, firm slightly moist; porous;
many mica flakes, fav fine roots; clear
amooth boundary.

Very dark greyih brown (10 YR 3/2.5)
heavy gritty sandy clay loam; moderate
medium angular blocky, friable moist;
few granite stones, much mica; very few
fine roots; clear amooth boundary.

Ver! ,1,ark grey (0 YR 4/1.5) sandy clay;
moderare coarse angular blocky, very
firm moist to plastic wet;fey granite
stones and gravels:, very few fine roots
along cracks.

vi -,-.4 6,j4_ 6.5 / , 0
EC (sat.eN.mmhce/cm) a m m 0,1

ExchanEeable cations
(me/100g)

Ca 5.1T.' 5.7 6.6 18.7

'',.1g 1-2 0.9 1,14 14.0

Na ,..... '-',,,C 3.0 0,1

K (»42 0..? 0.2 OH
CEC (me/10(1g) 12.5 9.6 13.1 .1 22.,)

Or gam': c C (%) 0.6 : , 2 .5 ff'
r) '''',,,,f

Total P (-10) 0.10 0.10 ;71 0.10

Ava'lat'e K 'p,,-71) :144 Lo( .-

(.-,-)

Available P (rT.-L) r...' 11.0 tr, 0 . t-

Lab3ratory data
Depth (cm)

0-10. 10-30 122-1144

Texture '''7,,mm)

2-0.2 :a 11 13 7

0.2-3.02
0.02-0.05

14-2

-,..--;A.,
-,-,.,

11

50

7

21

lo

0.05-0.002 26 15 11 32

0.302 P 14 19 :?..-.)



5238

Soluble (ppm)
C/ 1

0-110

5.2

De

11-,_2()

5.7

(th Cm)

6,6

122-144

ku.!
Mg 1.2 0.9 1.4 4.0
Na 0.0 0.0 0.0 0.1
K 0.2 0.2 0.2 0.

CEO (mell 0g) 12.5 9.6 13.1 ,0 .o,-.::,"
Organic C (%) 0,6 05 7 0.7
Total N (%) 0 . 1 0 0.10 m 0.10
Available K (ppm) 246 :406 Trl 562
Available :-.? (ppm) 6.5 1:1,0 m 0.8

Soluble (ppm)
Cu o ,6 0.6 0.2 l) . 2
Zn 0.2. 3,0
Mn 8.8 4i 32 49

Totsl (-opm)
R 59 33

Zn 3 s 5 103
Mn 530

D) Estimates of Soil Erodiability index -K
Texture SL
Index of cred-

ibility a 0.250
0.17

Orgardc matter low
Silt + very fine

sand. moderate
Medium sand
Weak structure

but permeable

0.7.3 Vertic Cambisol, Tigraj
These soils are found around the partly drained sits

on the undulating plateau :around Hausien. The soils are
intensily cultivated

Source: TIGRAI




