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INTRODUCTION

1.1 GENERAL

This document 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 Dapartment (LUPRD) of the Ministry of
Agriculture (MOA), Ethiopia. One of the main objectives of the project
has been the development of a master land use plan (MLUPY for
agriculture in the country, based on the FAQ agroecoiogical zones
methodology for land suitability assessment {1978} developed for
continental Africa.

A& fundamentall requ%ra@ent of the planning exercise has been the
compilation of a comprehensive land resources inventory of physical land
resources of the country. Without this comprehensive land resources
data base, land suitability evaluation and development strategies
could not have been considered in terms of geographical realities.

& tocation map of Ethiopia is shown in Figure 1 for reference.

1.2 METHGDS AND RESULTS

The report summarizes the methods employed and the results
obtained in generating a 1:1 000 000 scale Geomorphology and Soils
map of Ethiopia primarily in support of the reguirement for a land

resources data base referred to above.

Geomorphology and Soils data included in the map and Tegend and
in this report are derived from a geomorphic interpretation of 71
scenes of Landsat jmagery, available surveys, Tield traverses,
topographic maps, Tand use data and agroctimatic information.
Landscape units approximating small groups of land systems
(Christian and Stewart, 1953}, and individual Tand systems in some
cases, were identified in this way. Fach landscape unit identified
contains a unigue soil association.
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The Geomorphology and Soils map compiled in the manner described
is comprised of eight 1:1 000 000 scale map sheets and has an extended
matrix legend. Since the map and Tegend were intended to stand as
the most complete, independent data source on the geomorphology and soils
of Ethiopia at the time of thelr complietion. in addition fto providing
the neccessary thematic datz on geomorphology and soils for the MLUP
exercise, both are considerably detailed. In its present form the
map represents an  update, for the section covering Ethiopia, of the
only other comprehensive soil map of country, the 1:5 ODO 000 scale
FAG/UNESCO Soils Map of the World {1977).

To provide a comprehensive understanding of the nature and

distribution of the various map units identified and the methods
used to delineate them, the remainder of this report is structured
in such a way as to give a progressively more detailed picture of the
different components of each. Chapter 2 for example includes a general
summary of physical environment of the country with background on
climate, geology, gecmorpholooy, land use and soils. Detatls of the
methods used to compile the map and le
h

ggend are contazined 1n Chapter
f

luence of remote sensing and

o
34]

3, with particular reference to
image analysis in the derivation of the final map. Chapter 4 provides
details characterization of the geomorphology of the various map

units jdentified. Cross-sections of each of the geomorphic units

jdentified and the 382 resultant Tandscape units, together with a

i

summary of the soil associations which characterize the geomorphic

I:‘;C}Ca’

delineations as particular landscape units, are included in this
chapter. In addition, plates are provided in the second half of
Chapter 4 to illustrate the nature of the image signatures of many

f the geomorphic subdivisions used in the construction of the Tegend.

Chapter 5 makes up the bulk of the report with details of soiis
sccuring in Fthiopia. supported by considerable field and laboratory
data gleaned from numercus existing soils related reports and from
field and laboratory investigations carried out by the Assistance To
Land Use Planning Project,
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PHYSICAL ENVIRONMENTS

A brief descripti

<“f
C)
e}
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b o}
3

imate, geology. gemorphology. land
use and soils follows.

The intent of including informaiion on ¢limate, geology and
¥

use in this chapier is to provi nd geographic setting

al a
the geomorphic and soil patterns that are briefly sef cut here in

fi
averview form. Tnus the information on climate. land usg and geology

is in no sense complete, while the axpositions on geomorphology and
1s are very general but will be elaborated upon in subseguent

cnapters.

At the end af this chapter, a Tist of previcus studies with &

gesomorphoiogy and/

[}

r soils emphasis, or with geoworphology and/or so1is
as 2 significant component, 1s given.

Fthiopia is distinctive in Africa with regard to climate for

s n
its large extent of hioh altitudes and cocl tropics. However great
variations in climate occur across fthicpia, and are to e large extenc
responsible for the country’s widely verying soils, and to a lesser
extent, widely varying landforms. From the deserts of the Danakil
the mountains of southwestern Ethiopia where precipitation reaches

f v

g

over 2 500 mm annually. climate s quite

o -3-

patterns of soil development.

2.1.1 Civeulation and Precipitation

1 Yo 4 iy 4 e | T
The main influences on circulation in Ethiopia are the inte:
7

e 5o b ; b e Ao L i ard the
ropical Convergence Zone {ITCZ}, the Northeast Trade Winds and tne
: e S T i e wane iy tniTloens
Southwest Monsoon. Precipitation s in turn strongly influenced
the relative movemeni of these circuialion systems over the fihiop

. . A, e b ~ e iy 5t "y
Tand mass. In January for exampls, the southarn position ¢




[

brings most of the country under the influence of the Hortheas
Trade Winds, resulting in an extensive dry sszason {Hurni and Stdhit,
189823.

Northward movement of the ITCZ over Ethiopia in the period Mav

to June encourages the progressive movement from the southwest of me

Jaden monsoonal air magses. By July, most of the country is under the
influence of this Southwest Monsoon which brings about the onset of
main rainy season {krempt) over much of the Ethiopizn land mass.

A small rainy season

ho?g% results from the movement of a
Wes

s
(:‘;" l.»-’*«.
i
(0
3

pressure system over the Ay =nnisula and from the southe

over the Indian 0Cean { Hurni and St&hli. %“82}. The belg precedes tie

C
main rainy season in the south and southwestern highlands of Ethiopic.

Apart from the effe
graphic abruptness with whi

stands above the survounding low!

recipitation throughout th:
su b antialiy higher for much

tow lying couniras,

Rainfall amounts vary widely throughout Ethiopia and are
principally detérmined by 1) the direction of moisture bearing seasc
air currents and i1} the elevation {Gamachu, 1977}, A& generalised mupo
of mean annual rainfall is given in Figure 2. |

The highest values of wmean annual rainfall occcur in the south-
western nighlands of Ilubabor, near Gore. Here mean annual rainfal?
is 2 200 wm. In fact, all highland areas in the southwest of over
m elevation receive between 1 400 and 2 200 mw 1977

much of the remaini

tower elevations.
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Rainfall decreasesabruptiy descending off the hignlands down
igray and in

[

e
H
H

the escarpments of the Rift margins in eastern Welo and
northern Harerge. Mean annual rainfall in the Danakil Depression and
an the Red sea coast falls below 200 mm. The rainfall gradient is

muich more gentie to the south. southeast and west. HMean annual rainfa

in the Ggaden only eventually decreases to Tess than 200 mm, and in

the western lowlands of Ethiopia valuss genevally remain above 1 000 am.

o

mportant feature in

wud y

Seasonal distribution of rainfall i

i
Ak

i

Ethisp?a. Rainfall pattern regions are shown in Figure 3. Marked wet

and dry seasons occur over most of the country, the exceptions being
‘ =

i) the extremely dry areas, as on the Red Sea coast, where

the "wel” season there is very 1ittle precipitation and 1) the extremc

c 1 — 5 o
BEsS, wnerg aven i;‘ii}’"“'ﬁfi

s
o g
43
C}
£
P’
=
[
75
"
o
=
o]
€3
o

wel areas,; as in

a
season there s significant precipitetion. The time of vear of ocoure
3 i ot

=t

of wet and dry seasons, as well as their relative

Temperature

Temperature i atly inflyenced by the rapidily changing
¥ . wt

£33
(]
5
g}

altitudes in Ethiopia. Lateral variations of relative
may result in vertical changes of 1 000 meters or more in some of the
major canyons, on the slopes of high mountaing, and along the RiTt

Vatley escarpments.

The high correlation between altitude and mean daily temperatur:

during the growing period (R=.79 for the geuﬁh&agtﬁrm Towlands and
the Ogaden and R=.95 for the rest of Fthiopial allows a definition of
thermal zones based on contours. This s shown in Figure 4. Mean

ennual temperatures tend to be 2-47C Jower than tﬁGSu %mmsmrat‘ =5
indicated in the fiocure for each diven zone, however the femperature

tern of Ethicpia 1s c¢iearly indicated.

Extremes in temperature range from the mean annual i@&p@%&%ﬁ%&
of 34.5%°C in the Danakil fm &

o g TP | N
ion a2t 180 below Mst to mount

5

k)
%
o)
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el

i hemperatures fall below
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ength, vary wid&?yg

few kilometers
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NG, Summer, autumn and wind
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- One comparatively short rainy season in Summer

- Une comparatively long rainy seasons

Some stations with year round growing pericd

-~
o

- Une comparatively long rainy season with rainfall peal

U S S 1 v ey g ey IR By 1
autumn separated by a season with Tess oul

spring and
considerable rainfall

- Long rainy season in winter and small rainfall paak
summer

~ Matn rains in summer preceded by a small vainfall peak
spring or by a prolonged period of moderate rainfall

~ Two short rainy seasons. Main rains in spring, small

in autumn .

afer to seasons of the year

ing to common usage in the temperate northern hemisphere
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Fig. 8 GENERALIZED LAND USE AND LAND COVER
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Figure 10

Landsat index map of Ethiopia. Dobs dndicate image centres. Marginal

numbers are path/row identifiers.

Prior to commencement of geomorphology and soils mapping, it was
apparent that 1:1 000 000 scale hase maps of Ethicpia available at

that time were unsatisfactory for the proje

of the limited aensqr&;% ¢ detail shown.

71 Landsat scenes coveri ng Ethicpia introduced the posaéb%}%fy of
ompiling a convenient wall-size mosaic ideally suited to presentation

of the level of geomorphology and soils data @@ﬂ@?&téd,; Such & mosaic

was constructed in cooperation with the Ethiopian Mapping Agency (EMA)
and all geomorphology and soils data were @ﬁéﬁéﬁéiy compiled on this

b

base. This was later transferved to a topographic base when it became
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The various combinations of these factors repeat themselves across
significant ltand facets of different landscape units. This fact.
coupled with the need to simplify land evaluation inputs on Tandform
and soils to make the task of manual suitability matching more |
manageable, Ted to the identification of SMl’s.
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CHAPTER 4

DETAILED GEOMORPHOLUGY AND ASSOCTATED SOILS OF LANDSCAPE UNITS

H

4.1 INTRODUCTION

The following chapter illustrates the detailed nature of the
various geomorphic subdivisions included in the Tegend of the
Geomorphology and Soils map of Ethiopia, together with a summary of
soil associatations which characterize them as particular Tandscape
units.

the chapter is divided into two wain parts. In the first
section cross-sections of the various geomorphic units are given,
followed by Tandform and soi’l sumnaries by significant land facet.
The cross-sections are arranged in alphabetical order for easy
reference, for each of the wmain landform genesis types which include
alluvial, residual, structural and volcanic landform types. Cross-
sections are only intended to indicate the geneval form of the landscape
units and are not drawn to either o strict vertical or horizontal scale,
put to approximate secles.

Plates used to 1llustrate the image signatures of geomorphic
types on Landsat provide details of a selection of Tandscape units
for comparison, and are includad to provide a more complefe under-
standing of the characteristics used to separate the various geomorphic
types during the imags analysis stage and in the construction of the
Geomorphology and Soils map Tegend.
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Ab - Basins and depressions with seasonal drainage deficiencies

NUMBER

FACET
AREA (%)

SLOPE (%)
SO1L

Ab!

a2

ab°

1

basin plains
90
0-2

Pellic Vertisols
Pellic Vertisols
Haplic Phaeozems

5 K

2

cotluvial margins
10
2-8

Futric Nitosols

Dystric Nitosols
4

Yertic Cambisols

d
Stopes of colluvial margins in Ab3 ara 0-2%
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£a3

Ac - Altuvial /colluvial siopes and outwash fans

0 Ken
HUMBER 1
FACET TR
ARER (%} 100
SLOPE (%) -8
SOIL
ﬁcx Chromic Vertisols
At Eutric Fluvisols
3 g « e g «
Ae” Futric Fluvisols
4 . . ) “
A Calcic Xerosots
{saline phase}
;: . - g
Ac” Orthic Sotonchaks
{netrogypsic phase}
8eb Drthic Solonchaks
ﬁc? Chromic VYertisols
8 e
ac” Eutric Fluvisols
{stony phase)
o ) L L
B Yertic Cambisols
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3

symanent

Chromic Yertisols

Fluvisals

20
0.7

.2
Fiod,




Af - Alluvial fans and bajadas

NUMBER 1
FACEY convex fan slopes braided channels
ARES (4 80 20
SLOPE (%) 2-8 26

(R

&fl Eutric Fluvisols rubble lend
5 . . . _ o
AF- Eutric Fluviscls rubble land
AF° Futric Fluvisols rabbie land

-
f
i
b
¢

Iy
{saline phase
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ﬁ?g - Complexes of eroded residual land forms of low to moderate relief and

interspersed

fan deposits.

551
BE0
i .
BLG - M% i
- MW%W - 3 - - d
P %%WM% e P < ] »}M
PEG e ‘%% W%WWM
7O
W K
%
Z 3

NUMBER
FACET
BREA {93

1

Tow relief hills

50
818

Lithosolis

]

1s

Lithos

o

convex fan slopes

Fluvisals

£y
£
“%
oty
3

Fluvisals

AL
[
]
oo 73
[a)

Calcaric Fluvisols
{saline phase)

braided channgls
10
2=16
rubble land

rubble land

rubblise Tand




Ak - Coastal margin plains

o
N

3 "
o . .
i & — e
' L N A s S %@:‘Mw
(W PR i e me et it i g
i
e e o O O U P SOOI -

NUMBER L
FACEY undulating coastal marshes paches
coastal plains
ARES (%) 50
SLOPE (%) 0-8 -2 0.2

k.

fAsee)

Satud

oy
Lo
o
o
o

SOTL Orthic Solenchaks f.a sang

Fr. i S
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Al - Lacustrine and fluvio - tacustrine plains

BP0
1510 -
M”‘“Wzimmm ’; & WW.W”:Z@WWD
1500+ ‘ N e
14 g(’} PR e e S 42t e e < 5 s i o ¢ s e
7ORm
NUMBER 1 Z 3
FACET fluvio-lacusirine cotiuvial margins marshy
plains depressions
AREA {9 60 30 19
SLOPE (%) { 28 (@
SOTL
o1 . L - . . , ,
ﬁ;g Chromic Yertisols Chromic Yertisals Eutric Fluvisols
A% Chromic Vertisols Chrowic Yertisols Chromic Yertisals

Tie Andosol

3 e s
AT Eutric Fluvisols Mol
{sodic phase) {50

{sopdic phase)

X34
£
oy
o
=
fok, by
e "
v
g
£
ot

¥ ) . . . . 5
Fluvio-Tacustrine plains are seasonally flooded in &Y




Am -~ Meander belts of major rivers

43
Ho)

-~
3
]
S
! '
. 3 '
R ——
o
RO5 i‘: A T e
B i : & \"Wimanwwwwﬂr“w
§
¥it T L-._ - - e - - e e et

HUMBER 1 Z 3

FACEY ficod plains ang marshy depressions Teveas
Tow ferraces ‘

AREA {3} &0 Z0 2¢

i

1 . . w . X .
Futric Fluvisols .8, Futyric Fluvis

Z

: ¢t 5 T . TR KR . : 2 Y
Eutric Fluvisols Futric Fluvisols Futyic Fiuvisols

Am Puvisois Caleavic Fluvisols Calcaric ¥
{saiine phase} {saiine phase) {saline phase’
'y " - ¥ -
B Futric Fluvisals Futvric Fluvisols Futric Fluvisals
i . o . P R I
A Catcaric Fluvisols Calcaric Fluvisols Calcaric P?%Vz§mz&
{saiine phase) {saline phase} {saiine phase;
&m6 Eutric Fluvisols Futeic Fluvisols Eutric Fluviso's

* Marshy deoressions are permsnsntly wel in Am

iad

N N . . P . ¢ % e F I B g ey - 2w D
+ Chromic Vertisols {saline phase) occur on 10w I&vraces 1 Am



An - Dry river channels of gentle slope with seasonatl flow in most years

4-10

T N P

NUMBER
FACET
AREA (%)
SLOPE (%)
SGIL

Aﬁ}

Anz

s
s
3

"
i
n.a.

100
0-2

Chromic Vertisols
{saline phase)
Eutric Fiuvisols
{saline phase}
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Ap - Alluvial plains

NUMBER
FACET
AREA (%)
SLOPE (%)

SOIL
1

2
3

Ap
Ap
Ap

Ap4

5
6
7

Ap
Ap
Ap

*
Plains and low terraces are seasonally flooded in Ap

He K

1

plains and low terraces
80
0-2

%*
Chromic Yertisols
Eutric Fluvisols

Orthic Solonchaks
{sodic phase)

Vitric Andosols
(sodic phase)

Eutric Cambisols
Eutric Fluvisols
Hanltic Xerosols

2

seasonal marshes
- 20
0-2

Chromic Vertisols
Futric Fluvisols
Gleyic Solonchaks

. {sodic phase)

Eutric Gleysols
{sodic phase)

Futric Fluvisols
Eutric Fluvisols
Eutric Gleysols

1
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As - Seasonal swamps and marshes

{21 Wet sgoson Ory season

v ) | /)/ water tgver A /wmer save;

705 Nm el KLMWM

e
1700 - - -
5 Km
NUMBER 1 2 3
FACET seasonally inundated gently sloping permanent
depressions marging marsh

ARER (%) 70 20 10
SLOPE (%) 0-2 0-2 0-2
SOIL
A33 Eutric Fluvisols Eutric Fluvisels n.a.
As2 Calcaric Fluvisols Calcaric Fluvisols n.a.
As3 Chromic Vertisols Chromic Vertisols n.a.
A54 Gleyic Solonchaks Orthic Solonchaks n.a.
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Av - VYolcano~Tacustrine plains
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NUMBER 1 2 3
FACET tacustrine plains Take margins colluvial marging
BREA {7 80 10 H
LOPE (%}
SOTL
Ay’ Yitric Andosols Eutric Fluvisols Eutric Cambisols
{sudic phase]
e . * . . .
Ay Orthic Salonchaks Tutric Fluvisels Futric Cambisols”
{saline phase)

By Luvic Phasozems - -

(sodic phase)

4
*  Lacustrine plains make up 70% and colluvial mergins 20% of Av

"3

. . P !
+ Lacustring plaing make up 100% of Av



Bw - Permanent fresh water swamps and marshes
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NUMBER
FACET
ARER (%)
SLOPE (%)
SOIL

boKm

N.a.
100
0-¢
n.a.




Smail closed basing and depressions of the Afar

triangle filtied with

i

aliuvium, colluvium and evaporite

deposit
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S ey
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HUMBER
FACET
ARER (%)
SLOPE (%)
S07L

i

i
graben valleys

80

-2
Orthic Sotonchaks
{petrogypsic phase}

A Km

7
Grihic Solonchaks
s

{petrogypsic phase}



fa - Sand dunes and salt encrusted sand deposits
1t}
30 -
20 F
! .
] WMM
e, v, WV S,
%w i@w“ %@@ k%w‘“ M%%%
0
boEm "
HUMBER 1
FACET n.a.
AREA (%) 160
SLOPE (%) 2-30

5010 Sand surface
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Ec - Evaporite pediments with associated alluvium

WW“W%M

HUMBER 1

FACET n.a.

ARER (%) 100

SLOPE (%) 0-8

SOIL Orthic Solonchaks

{petrogypsic phase]}

| SR RO s——
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E1 - Brackish playa lakes and marshes situated in enclosed basins or at the
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Ep - Playas and salinas
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Ra - tilly plains
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of modevrats to high relief

comprised of undulating plains and low plateaux with
a substantial proporti 1

4

]
e
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HUMBER 1

H

and Tow plateaux

AREA (%) 60

SLOPE (%) ?-8
SOIL

L1

Ra :

undulating plains

.
3
s,
. « .
7 \ 2
P ot iaiai
5 Ky
3 -
b % A P o~ o o~
roliing plains and moderate Lo
1 H " oy 7 g T4 =
fow plateaux high relief hills
20 20
8-16 16-30

Lithosats

Orihic Acrisais



Zb - Dissected Towland plains and
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]
incised vaileys

40
3G~50+

Lithesols
{1ithic phase}

Lithasols

{Tithi¢ phase)

Lithosois

Vi

rolling plains and
Tow plateaux

LR

Chromic Luvisais

Chromic Cambisols

Eutric Cembisols

{1Hihic phase}

undutating plains and

3

Taw plateaux

16
2-8

Futric Mitosolis

Chromic

Grihtc

g
)

Cambisols

Solonchaks

Fhaeozens

Cambisols
pliase]

vigate

Chromic tu

Lithosots
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40
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Laromic Luvisols

{alcic Kerosols

Eutric Cambisols
Grinic Solonchaks
Chiromic Cambisols

Cambic Arenosols

Chromic Cambisols

¢ fermosols
satine phase)

Chromic Luvisols

Chromic Luvisols

s

2
rotiing plaing
and Tow plateaux

Chromic Luvisols

Dysiric Hitosals
Chromic Luvisols
Haplie Xerosols

Chromic Cambiscls

ic Camtisols
thic phase}

alcic ¥eroscis

Chromic Cambisels

Cambic Arendscls

by

Chromic Cambisois

o : ‘ 3 1

Chromic Luvisols
Gypsic Yermpsols
{saline phase}

tric Cambisols
tony phasa)
tutric Regosols
{Tithic phase;

Eutric Cambisols
5
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{stony phaze}
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i

Chromic Luvisols

Eutric Cambiscls
{Vithic phase)

Lithesels
Lithosals

Chromic Cambisols
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‘a
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{Tithic phasg}
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incised valleys
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tithosols
Lithosols

Lithosols
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Undulating sideslopes and piedmont zones §

trongly intluenced

; coiluvial

distinct residual characteristics
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NUMBER {

FACET undylating sidesiopes
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el y i
RE, Chromic Yertisois
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¢ {stony phase}

Chrowic Yertisols
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Ll

Eutric Cambisols

QT

KE Euiric Nitosols
Yertic Cambisols

Chromic Vertisols

Orthic Solonchaks

ch Eutric fegoscls
RE g Urinic Seionchaks
- {petrogypsic phase)
Rfi Eutric Recosols
Rf; Chremic Cawbisols
Rfe Orthic Selongnaks
{petrogypsic phase}
y )
R?% Chromic Yeribisols
:
RE Vertis Cambisnig
m
Rf; Haplic Xerosols
{stony phase)
RY VYertic Cambisols

n

O K
Z
You hills
10
8-16
Camaiscls

Cutric Mitesols
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HUHZER
FACET

AREA (%)
SLOPE (%)
SOIL

v/s

[T NS

et s sy

—

very steep sideslopes

Chromic Luvisols
{stony phase)

Orihic *rii%?S

Eutric Cambisols
{Tithic phase)

Lithosols

Eutric Cambisois
{lithic phase )

Oystric Cambisols
{Vithic phase}

Chromic Cambisols

Lithosols

Lithasols

2
steep sidesiopes

Eutric Reqosols
(Tithic phase)
8

1s

Eutric Cambis
{stony phase)

Lithosols
Chromic Luvisols
{stony phase)
Orthic Acriscls

Chromic Luvisels

Lithosols

modarate «jdestopes

10

f-16
Eutric Mitosols
Oystric Hitosols
futric Carnisols

(Vithic phase)
Orthic Luvisols

{stony phase)
Eutric Caubisols

“Tithic phase)

Chromic Luvisols
Dystric Nitosals

Chromic Luviseis

Litho ols

4

1
entle sideslopas

[y

10
2-8
Eutric Mitosols
Dystric Nitosola

Eutric Camb

isols
(1ithic phase)

Eutric Nitosols
{(stony phase)

futric Cambisols
stony phase)
Chromic Luvisols

Dystric Mitosols
Eutric Nitosols

Haplic Xerosols
(Yithic phase)

Chromic Cambisols

plateay terraces and
1

5

foatermontane  valieys

Eutric Fiuvisols
Dystric Fluvisols
Eutric Cambisols
(stony phase)
futric Fluvisols
{s5topy phase)
Futric Cambisnls
{stony phase}
Eutric Fluvisols

Dystric Fluvisols
futric Fluvisols

Futric Fluvisols

Futric Fluvisels

50+
Pack surface
Qoek surfars
Rock surface
Rock surface
Rock surface
Rock surface
Rock surfacs
Rock surface
Rock surface
fnck surtace
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Rj - Minor river gorges and ravines
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Ry - Undulating high plateaux with a substantial proportion

of nills interspersed throughout
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Su_ -~ Intensively faulted lava platforms of the Afar lowlands
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Vb - Low volcanic plains and piedmont zones of the Ethiopian rift
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INTRCDUCTION

This chaptar
the FAC classificalion occuring in Ethiopia: their general

the different soil units of

environment, characteristics, land use and natural vegataetion,
management and occurence,

Knowh o occur, a description of each
m@jcr soil unit is successively given under the chapter sub-
headings 5.2, 5.2 ate. Apart from the general characteristics

of the varicus ocouring soil fuy detatls of figid and

..m:

& - [ PR . S - 5 S
Teboratory chavacteris sen where aveilable

As detatled studies ere Uimited, sspecially in the north,

northeast, west and southwest of the countey, many soil types,

g

although knowr rot represented by profiles.  Some

other soil uni Ethicpia, such as Rankers,

E
Planosols an t data are essentially un availabie.

Profile descriptions,

taken from various existing s isted in paragraph

2.5, As these studies do not all give similar kinds of dats

concerning soiis, the qual iy and guantity of the spil data

thus vary congiderably. 1 matheds differ, so
diftficuities can arice o7ites from diff

studies without Tirst consultivng the Taboratory methods used.
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5.2 HISTOSOLS

5.2.1 FAD classification
Hisvosols are soils an Horizon of L0 cm or more {60 cm or
more if the ovgaﬁ*“ ; izl consists mainly of sphagnum Or moss
or has & bulk density less than 0.1) either sxtending down from
the surface or %aﬁcn cuma¢“;¢vw*y within the upper & 80 cm of the s0
the thickness of the H horizon may be lsss when it rests on rock orv
on fragmental materisl of which the inbtsvstices ave filled with

organic matier.

Eutric Histosols are Figtosols having a pH {HOO, L:st of 5.5 or
more ab least betwsen 20 and 50 em fyrom the siirface; lacking

permafrost within 200 am of the surface.

having a pH {(H, 0, 1:5) of less
¢ the soil betiieen 20 and 50 om
sgh within 200 cm of the surface.

Dystric Histosols
than 5.5 at lesegh
from the surface;

£
RN

Gelic Histoscls are
the surface.

Tisbosels having permafrost within 200 cm o

5.2.2 General environment

Paymans
which Histos:
With two ex
cover very |
Asaita delia

border and the Dabus river swamp in western Welega. A& third huge

swamp, at Fincha~-a, is now a lake after the damming of the Fincha-z
river,

E-ar % u
siies in the

E”}

gecur o the
In total

5.2.3 Management

A,

The savyers drain




Lt

collects on the Red Sea coast, to develop inte acid sulphate soils.
generally make these soils unfit for agriculture. In any case,
swamps and marshes are often otherwise valuabie as for exampie,
wildtife preserves or Tlood damping areas.

5.2.4  Occurence
Gelic Histosols do not occur in Ethiopia. Dystric Histesols

ceur in aipine boys and Eutric Histosols predominate &lsewhere.

5.2.5 Profile descriptions

5.2.5.1  Eutric Histoscls, Awash river
Bacause Histosels are not considered as potential agricultural

soils in Ethiopia, they alwost have not been surveved. The follewing
is sfmply an askﬁ@w%aég@m%ﬂ& of their gresence in the Awash river
valley, and gives an indication of the conditions under which

Histosols may dev
Source: AWASH

Permanently weberlogged organic soils

wganic solls cover sil the hollows
ne water flows permanently in the
VIUE& overfiows and £iliz up the

. Inside this complex network and ars
BOnes Whi h Wudning waber resches only during the flcods. In the
rainy semson they form sheete of water of various depths, with
Lo e -

4.

L o

frbq&euuly denge ag vegetation (weter 1ilies, Typhas, I Phragmitses,
ghe. ,}.

The parmﬁnen&~w waber
bordeving the Awash,
NUMSTOUs oh“d els,

,—A

;.,..J
‘,"ﬁ
(i

foh

s C‘s

L B

G

1ta to the west of Lake Afembo snd to the

ially on the left bank, between Dubti ang
= 5
i the zones offer little

p0¢51b 1Ly of pmﬁeﬁ erve as flood damping
regervoirs for the rous agouatic animals

live in 4his marsh z



5.3

5.3.1

5.3.2

5.3.3

LITHOSOLS

FAQ classification

Lithoscls are soils which are limited in depth by continuous,

coherent, hard rock within 10 em of the surface.

General environment

Lithosols are probably the most common soils in Ethiopia
covering over 16% of the country. They occur throughout the
country, wherever, in combination or individuaily, slopes are
too steep, climate too dry, or parent materials gecloegically
too young ~- as recsnt lava flows are -- fo have permitted any
significant degree of soil development. In Ethiopia, thers is
the additional factor of severe vecent evosion on cultivated
siopes creating Lithosols.

The Targest extents of Lithosols in Efhiopia are in the
Dgaden and in the Danakil, whers such soils occur aven oh
moderately sloping ltand, and in the Blue Nile, Tekezi, Gibe,

i river gorges, where topography is
tso occur throughout the highland

Wabi Shebele, Genals
extremely rugged.
plateau wherever slopes a
escarpment and in the Chercher highliands where both geological
and man made erosion are severe, and on the young Quaternary ‘
Tandforms throughout the RIFL Valley.

@ very steep, on the northeastern

Charactevistics

Occuring in all c¢limates and on all parent materials,
Lithosols are chemically and physically variable. They are
very shallow, youna, newly weathered and weathering soils,
thus tend to coarse textures and exireme stoninsss, and have
comparatively good nutrient status.



5.3.

Land use and natural wegetation

Most Lithosols in Ethiopia are under natural vegetation,
which ranges Trom exposed so1i surface in parts of the Ogaden
where [ithosols are saline, to forest in the wetisr climates.
Where population pressuve on the land is intense, Lithosols
are cultivated and sometimes fervaced. In the absence of
terraces, such Tand mey oroduce a good ¢rop for one or {we
years but erosion  soon results in the land being abandoned.

Management

With & 10 cm Himit to depth, Lithosols are strictly
speaking too shallow for agriculture and are better left to
natural vegetation to conserve water in catchwent areas, with

perhaps some strictly controlled grazing or wood harvesting.

Prafite descriptions

{ithosol

iine Dihun-Kebri Dahar.

k]
This mw&f%ie was taken in southern Harsrge. The wean
211 9s Tess than 200 mm and soils of significant
denth only develop on colluvial and alluvial deposits on the

flattest landforms. The chemical chavacteristics of this
vaporite parent material.

3]

profite reflect the

Source: WABT SHERELE

Lithic soils with ¢

General

These soils are formed oun ’K:};‘\aa&@ shaped” gypswu
hills of % i : eh Ocm:n,m% & very
considersble area o the south of a

ped with siluvial and
colluvial scils w “‘31@ assc:ciafaim
shretehes over &

compared to the de

rit
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FeX

}

reveals the presence of a great guantity of soluble salts
mainly cowposed of sodium chloride and gypsiun.

&

Cultural and pagtorsl fibness

These soils are unsuitable for cultivation. During the rainy
segson they constitute meagre pasture grounds whiclh are
nevertheless relished by animals because of the high mineral
element content {especially salt) of plants. These P pagtivres
would constitute & vast game reserve slong the Webi Sneoele,

Lithosol, Addis Ababa

This profiie comes from the hills survounding Addis Abeba.
The soil has a good igherent fertitity and despite its depth, is
cuttivated, It should be neted that where Lithesols occur,
soils are vareiy consistently shallow., Bare rock and deeper

3ok

soils gocur with the uneveness of the terrain, and where deeper

o

5

soiis exist, ¢rop growth can be quite good. On such very shallow

&

this one, ploughing often 1s done through the

3

sotls, as on

weathering parent matevials.  Tn some parts of the central

g

highlands, the soil
and crops ave planted in the parent meterial, wherve this can

has been ﬁ@ﬁ&é%y remaved from the suyrface

be broken up. It 15, of coursa, recomnended thal protective

:

natural vegetation be estabiished on this soil.
Sopurce: LUPRD

Profile descripbicn:

Information on the site
rafiles no.
Clasgification (FAD):

Dete:

Author:

Location:

i N 3%y g2
5 km wast of ﬁifﬁ, Shews



Flevation:

Physiographic position:
lendfpum:

Surzounding
Wicrobopography
General slope:
Loecal slo

Hatural vegsbabtion:
Tenduse:

Ulimabes

Limitations and h&mﬁr&%z

Inforeation on the soil

Pavent naberisl:
Pormeability:

Dapth of groundwater:

Drainesge class:
Molsbure condition:
Stoniness:

Rock ouborop:
Evidence of erosion:

*ile desoripbion:

Pro

O=30715 om

10715 + om

Laboretory dabts

%
Pheici B

203,05
0050, ﬂﬁé
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(i)

)

Organic C (%) 2.4
Total ¥ (%) 0.25
Cin in
Availsble P.0 (ppm) 23

AN
-

Lithosol, Mekele
This profile comes {

rom near Mekels in Tigray. There
are no data for this profile, but sVightly deeper soils in

%y

=

the ares on doleritic pavent materials have neutral to
sTightly atkaline pHs and high Ca and Mg and Tow micronutrient

contents. As for the soil above, it is recommendsd @hat

s
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s
o
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&
oy
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fx
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(743
piny
£
b
%

protective natural vegstats

Source: TIGRAT

Dindera series ~— very shallew, sxcessively drsined dark
reddish brown soils vhich nave santy clesy loam textures
overiving i nesic lgnaous rock.

General

Envivonmental characteristics: The series sccuplies the very
steep slopes on hills in thp V@ke?m Dj&?ean &;& the Adigratl
Ridges. The reliel s range Trom 20 Lo
&0 percent. The complex of hilly
dolerite terrain v oon seve*a*y ernded sites

orL peazm nd KLCu,TE 3 ted and are

bcaonae& veget
high elevation.

|93

Profile charascteris ils comprise a very shallow
. ¢ e N R
sandy loam o sandy dish brown (7.5 ¥R L/}

horizon overlying
igneous rock. Bs
are non-calcs

surface.
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Beyond their defining characteristics, Vertisols can be extremeiv
1

¢
variahte., Chemica and behavioural characteristics vary
wide?yo Very generaily, they are dark, montmorilionitic clay soils
which expand and contract with changes in moisture content and
conseguently show wide vertical cracks when dry and often develop
slickensides, i.e. ped surfaces which appear nolished, when moistened
peds expand and slide across each other. Low permeability, high free
calcium carbonate contents and gilgei microtobography are associated

"

with Vertisols but do no oCCUY.

5.4.4 Land use and natura’l vegetation

Land use on Veriisels in Ethiopia varies widely, depending on
climate, pressure on the Jand and Tocal farming systems as well as un
the particular char

Intensive rainfed peasant cultivatbicrn, often extremely productive, of

teff and of legumes s & second

fiopia.  During the dry
seasen, and i

re most severs,

grazing is th border

are irrigated -

grazing is mos some peasant dey Tarming.

e, with some shr.on

5.4.5 Man agement

The Timitations for &gricuéﬁu?@ ut Yertisols center on their
texture which is unsci
probiems for both hand
and contraction which

3 . T by R hiea o5 ey
soils are wet and exvanded and in root damags when they are

: b v e d Al e e . et Ay S e gt
contracting and craciing and their severe ercsion hazard.

dry climates, low pe



o
i
wormrd
o

~ Information on the soil:

Parent material: alluvium/colluvium
Permeabilitby: slow

Internal drainage: slow

Depth of groundwater: not encountered

Drainage poorly drained

Molsture condition: siightly moist to 10O cm and webt below
Stoniness: none

Rock ouberop: none

Evidence of erosion: none, deposition predominant
Presence of salt or alkali: none

Humen influence none

~ Profile description:

Deep heavy clay with strorg iron motbling at the top and strong
gley features and strong slickensides at the bottom.
0~10 cm A Very dark greyish brown (10 YR 3/2
11 o

and Dlaux to very dark brown (10 ,
moist; clay; strongly developed fi“ﬁ
crumb aggregates; soft dry, friable m :
common fine, faint to distinet iron motit-
les; extre 1e}y porous; clesar smooth bound
BYY

e

10-40 em A Brown to 6ark brown (7.5 YR L4/2)
) may, well developed very coarse

primary btrucuuret breaking intoc s

develop d ine angular blocky to e

aggregates; hard dry, Triable moist,
tie anﬁ otzcky wet; many coarse prow
tles; many micro, many very
ine and very few fine pores;
nganese nodules; clear wavy o

y
=
O
x\.J »
n
oF
@

re 3
oF e
&

* B opay
-

O

O e O o
g3
E 5
o1
=1

L0~-95 cm AC Dark grey (10 YR 4/1) moist; clay; well
developed very cosrse primatic primary
structures breaking into well developed
medivm angular blocky aggregates; exti:
hard dry, extremely firm moist, very
p¢ast¢c and very sticky web; many coar
distinct iron mottles; many wmicro, common
very fine, very few fine pores; 4% 1 mm
manganese nodulesy clear wavy boundary

95-160/170 om Dark grevish brown (10 YR 4/2) moist,
developed medium to coarse angular blo
aggregates; extremely hard dry, ext
Firm woist, very plastic and very few
pores; 3& 2 mm manganese noddules:; cl
vavy boundary.

o

(@




5.4.7.3

2.5 Y 6/2) moist clay:
anguiar blocky aggr

160/170~195 en

& rd dry, extremely fi 1
morst, very plastic and very 6thKy web; com-
mon faint iron mottles; many micro, 1ew very
few fine pores; 3% 2 mm manganese nodules.
Laboratory daba
Depth {cm)
0 -10 1040 Lo-65 55160/
170
Texture (%, mm)
20,2 7 I & 3 =
2.2-0.05 6 3 2 2 1
0. 05-0.002 2% 1z 3 iz 3
0. 002 a7 Ta 89 83 93
wH

,\
A
<
-

7
=
[

.

£
(¥
oy
s
N
W1
-

W7

Y pe 1 s
3 2.2 3.9 7
£y ) ”

3. G 8.8 .0
- P Ot
oy O, G T.5 4,0

5L 1.7 3.k .7 G2
G, 0.5 0.5 0.8 0.5
ks 18 23 27 35

1 o iz 1 :

0,12 i3} B!

: 3.0 58,0 43,8
kg 78 &l g0
2.5 0.8 0.6 .6
0,27 0,10 0,06 0. 04
s 8 11 14
L4 3.k 1.1 1.0
19 23 31 33

Pellic Vertisol, Akald

L

This profile was taken at Akaki, just south of Addis Ababa. It

o

is a Peliic Yertisol on the exters..u

. .

pyroclastic platezux, axcept in that, beina eroded, it is much shai-

lower than

the exception of the ahsence of any concen-
tration of Call, vweported in the profile. the soil described here has
all the

microrelie

and surfa
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jepthn {cm)

-10 L 75/80-1.00 100-130/135

0 0.3 0.2
Organic © (%) . 1.0 0.3 0.2
Total (%} 0.2 G, Ob 0.0k
C/fij [ 8 5
Available P 0, {opm) 10 9 16 11

i

Chromic Vertisol {sodic phase), Humera

vary northwest of Gonder,

(B

This profile comes from Humera, in th
on the Sudan bovrder, The aliuvium referred to is primarily of
metavolcanic and volcanic origin but includes feisic materials as
well., Rainfall is zpwyoxﬁmaieﬁy 500 mm annually. Land use now ig

nfe

1
targely rainfed sesame production on state farms.

The climate of Humera is much drier than that for the areas of

the profiles above, which is in the laboratory data. pH is
alkaline, raised even higher than would be typical for a Vertisol
under 500 mm rainfall because of the high exchangeable sodium Tevels.

The data on clay mineraiogy indicate montmorilionite to be domi-
G

nant. but some kaolinite is present veflacting the varied origin and
recent deposition of the alluvium, This will contrast with Verti-

sots developec on, for will have
p

onty traces of clay mineral

Spurce:  HUMERA
General
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General

is 80§1$ oeTup f the level deprag—
sions and lower sections of the undulsasting
pediment plateau on Entict bone. “&Eleys and depression
are generally Tlat, we &k&y COnCATE cné have slopes of
YA R 1
-

Environmental chavaciharis

:} iess than two
percent. ‘The parent materisl comgs Tine teybured alliuvium which
overlies weathered sandsbone. A thin layer of colluvium often covers
the surface. The solls show prominent syaa&lzg and sink hole festures
during the dry season bub are gubject to prolonged :lom&zng during
the reiny season, The so6ils carry a &eme, sward of edaphic grassisnd
vegetation which includes Penpisebum schimperi. Only the fringes of
the depressions sre cultivated.

Profile charscteristics: The surfsc usually very dark
grey to dark orown‘z;é YR 372 to 373 loam to 88
textures. This horzzOu is seldom de o and

very dark grey (10 YR 3/1-2) &aﬁéy clay on, whi

vertical ecracking and s e oarse

g and slickenside

eds, These cyacking clay horizous B4

often contain remnants of weathered sendstone fragnen

mottled with yellow brown or strong browm colouve. 2B

clay there is usually a transitional horizon of gleyed
2y

s
c‘r 3

‘%t:r

ghone and alluviun which has a stony sandy clsy texture snd olive
colours (5 ¥ or 2.5 ¥ hues}e This transitionsl horizon overiies in
situ weathered sandstone which bresks down to sandy clsy or sandy clay

Joam teftures Roots extend down into the B horizon bud sre ofben
compressed along peds or sbtrebtohed bebwesn then.

An&lytical characteristics: The soils are slighitly scid and have

nedium to ¥ gh base saburation, with esleium as the dominant cshion.
Scdium unusually ranges from low to very high in topscil and constitutes
a serious bﬂdzuMNhazarig Micrenubrients are low in coppser and zing,

i

but sdeguate for nangsness,

ity characteristics: The
ultural potentisl by the pro
the rainy =sesson, On this

13

continued use as grazing land

Profile descrigtion

Information on the site
Profile no.: 1k, gm/e
Sodl name: Gormedo
Clasgification: i
Date:

Author:
Locabion:

Flevation:
Physiographic position:
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0} Morphological and textural varisbions between series
The grumosolic horizon is very we;l developed on alluvia from
basaltic and limestone (4O em thick) origin, of the BU-Y and other
nearly temporary rivers. In the Wabi plainit is only 20 to 30 em
thick. The prismetic horizon is well differenciated in all the series
with distinet slickensides on prisms, except in vertic soils where
cnly shripkage cracks can be seen. The powdery gypsum asccumulation
of erystals is present at a more or less high level in the profile,
depending on the pulsation level of wabertable or of perched water-
table. It reaches the base of the grumosolile horizon in series 10
and 12 and in other series it remaing bebween 90 snd 120 cm. The
texture always consists of clay and heavy clay at depth. Conversely
in the grumosolic horizon the texture is lighter in some series,
(8es below.)
limestone asalt Wabi Shebele brown alluvia
alluvia alluvia
Series 2 10 1L 1e 13 1k 15 16 17
Depth
{em)
10
20
3¢ C C=-841C i 8:1  CR4iL CBIL C ¢ C
Lo
50
50
70 G C
&0 c o C
G0 C c
100 C G
110 C c C C
120
130 5 & C
D) Laborstory data
Depth  {em)
0-30 30-80 8o+
CaCo, (%) 19 20 19
Orgaiic matter (%) 2. h 1.0 6.8
pH 8.1 8.0 7.9
EC {mmhos/cm, sat. ex.) 2.0 HACH T.h
Excha&gaablu cations
{me/100g)
K 1.k 0.9 0.7
RES 0.2 G 3 C.3
neE 3.5 1.1 1.2
Scluble (%, of soil , sat. ex.)
Kall G.027 G.0%2
56, Ca, 2H,0 0,106 G.170
s Fn
Total P o fppm) 1800 1800
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e

5-34

In natural conditions, the content of organic matter is high for the
region at 2.4% owing to the topographic position of Vertisols
usually located in Low and weakly flooded areas or in basins col-
lecting rain water. These soils conbtain 19 to 20% of cslcium
carbonate and pH is approwimately 8.0.

The exchangeable potassium content varies from medium to low whereas

at depth a light increase of exchangeable sodium is invariable and

in very low guantities., 0.2 to 0.3 me/100g. The ESP varies fyrom 0.8

to 1.2 and shows no sign of alkelinizetion, Fmpduc£1V¢ty of the
saturated paste remaine low at the surfsce and is moderate at depth.
Soluble salts can he dlvided inbo two EYOUDS i) chloride (mainly
sodium chloride) and ii) sulvphste (mainly gypsum). The chloride
content increases in the deeper parts from .2 to 0.5 g/1000 but is
gtill low though not negligible. Without drainage, a toxity effect due

to the concentration of chloride may he @h erved under irrigstion in

horizons at & medium depth. Gypsum also increases with the depth

from 0.5 to 0.9 g/1000. The gypsum concentration indicates that

the saturabion exbtract disscolves all the gypsum in soils, the highest
gypsum sojumlidtv belng approximately 1.1 é/lOWG Consequently gypsum

asccummilation is low in Vertisols and +this is confirmed by cbservation.

i'

Chemical variation between series

Y zawla Lions masl T},l Voooonoern organ 1 oMENTer., exchangeable potass ium o
o & 3 £ kS
BSY and soluble salbe.

The content of organic matter vari ~ding to the extent of

iLOOé¢h@ and conseguently to the degree Of development of graminea
vegetation in the series co @ il stance for herizon ﬁw?o
cm, bhe content varies Trom (
river to 7.8% in the Mustahil

Conductivity of the saturation extract increases with deptf‘
£t 80 em depth and @cmnerﬁ conductivity is }1g% in some series and

in other series it varies from mediuws to low. Exchangeable sodium
exists in small qﬂawu¢t¢eﬂ with a maximum of 0.8 me/100g and a
minimum of 0.2 me/100g. he BEP is also very low with a maximum of

2.2 and a minimum of Q.4. fhicrlde concentration increases with
depth and its maximum iz 0.12% of soil and its minimum is 0.006%,
these values being low. The chloride conbent enables the

classification of thege soils as scarcely ssline so
for some series and moderately saline gcxlw at depth
The gypsum content varies from OLTE A
that the gypsum supply these soils is poor
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[®3]
i
[#5]
el

grey (10 YR 3/1) moist and
{10 ¥R &/1) dry, cley; few
nt mottles; strong medium
locky; very hard {dry}, very
i, very sticky and very
.\n mau ra 815 thick

g AP, 73

mMOLET and

clay;

sTrong coarse
r

v nawi Ldry

80-170 cm

%
2

.
VR

Leboratory data

0= 350 30~80 BO~170 170
Texture
2-0.05 Z0 15 16
0,05~0.002 23 22 17 1T
¢.002 5e 58 66 66
o (1:1, E.0) £.0 .0 6.1 7.3
Exchengeable cations
(me/100 g)
S A - 0.9
i O 0.
L0 W
NS, i
Base {93

Organi
Totbal

Availiabl
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5.5.2 General Envircnment

Fluvisols, Tike Vertisols, are found throughout Ethiopia

%

but only have in common their occurence on fiat or nearty flat

fand. They usually occur in Timited extents, for example on

v

lake wargins in the Rift valiey and a long the shores of Lake

Tana, on deltas on Lake Ataya and Lake Turkana, on aliuvial

plains and along the meander belis of mejor rivers such as the

Awash, tne Baro, the Wabi Shebele and the Omo, in small intermontane
valleys and in enclosed basins in the highlands of Ethiopia and along
the Eritrean ceast. However, large extents of Fluvisocls do occuy on
the vast alluvial Tans coming down of ¥ the highland plateau in novth-
ern Harerge. the scuthern Rift and western [lubabor. In fotal,

Fluvisols cover approximately 6% of Ethicpia.

.5.3 Characteristics
The essentail defining cheracteristic of Fluvisols is that

L

they occur on recent alluvial deposits. As such, their properties
are largely controllsd by &@p&sét%aﬁ machanisms and the origin of

the atluvium rather than by Yery different

o
(Y?
'\
o
e
e
)
c:w?'
)
&

]
-3
&
]
1
£
Lo ]
ih
e

texture and drainage charac er%st%cs will occur within the same

climatic zone. In addition, because the mechanisms of depoasition
can be so compiex and variabls, Fluvisols can be extremely variable
over very short distances, particulariy with regard to texture.

The one characteristic all Fluvisels have in common is that

they occur on fiat or nearly flat land. H%gh water tables and
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Management

The major Timitation to the agricultural use of Fluvissals
o

z

is the freguent requirement for flood contrel and/or drainage, the
b

v particularly difficult due to an often high water table.

-.t

Such pvabiﬁmﬁ are tess serious on atluvial fans and on Fluvisols

where deposition and flooding have recently ceased. In dry climates,
infrequent Flooding and the Lwﬂsequ@ﬂi patterns in the soil moisture

.,

regime commonly aggravate salinity and alkelinity. While such

: [}

conditions are Fw&qmemt%y removed through Teaching, this approach

I

sry onomany Fluvisols due to the requiremsnt of sub-

- of advantages for agriculture. They
occur predominantly on Tand and on aggrading

&
eroding landforms. There 15 an associated source of water which

rrigation water for the

—to

year and mey provide a continual supply of

whoole year, allow in Ethiopis, except where

satinity and aék&?ém%@y are have a high
g

tural fertility, ihe sourcs Aobeing in most part

the young volcanic soils of the highlanc p?ai@au.

{ccurence

oo

The four types of Fievisols defined above all occur in Ethiopia.

Calcaric Fluvisols occur in the Awash and Wabe Shebele viver valleys.

Dystric Fluvisols occur in western Ethiopia, where the alluvium

mirantty in acid soils and s daposited in squally
v

dao
a?? zones,  Thionic




o

s
[

5.5.7 Profile descriptions

r s taken on the esastern shore of Lake Tana,

Gonder, approximate The area had just baen

reexpused with the retreat of the shoreline at a time well inte

the dry season., Depositional bedding. high irregular organic

matter contents and prowinant mottling indicative of a high water
£

o
table ave all characteristic of Fluvisols in such topographic

positions.

-~ Informat
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5.7.4 Lend Use and natural vegetation

Land use on Gleysols is almost exclusively peasant or
nomadic Tivestock grazing, dus to difficulzies in controliing
the depth of the groundwatertable or flooding., Water Taving

¥

grasses and shrubs are the predeminant natural vegetation.

53]
~ad
¥

Management

The major Himitation to agricultural use is the waterlogging
of the pwaf%?eﬁ which must be contrelled through subsurface
drainage, the most common vequirement. or occasionally through
damning of rivers., Alkalinity, although not genera
probiem for Gleysels in the Awash valley, with leaching very

difficult due to the high grous

3

-~ oy o S NP . NN 3 SN 5 S EO% T SRR . 4
can be drained, or protected from flooding, their dnitia

very high organic matier content and

esult in very productive agricultural land.

5.7.6 OLCUW e

Dyvstric and Humic &ley
areas of western Ethiopia. Mollic Glevsols can be found in the

centratl highlands where Vertisols have not developed, for sxample
1 the coarse texiured pyroclastics around M, Batu. Eutric

G?@yss?s are found throughout Ethiosia. Calearic Gleysols ocour
along major rivers in Cthe drier parts of the country, and
commonly have sodic and/or saline phases,

5.7.7 Profile descriptions
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5-119

Mollic or Humic Andosol, north~eastern escarpment

These soils are found on the novth-eastern escarpment z
high altitudes. Their parent materisl is probably mainly
volcanic ash. They are associated with Hapiic Phaeozems, often
Tithic phase (5. 7. } on lower cultivated siopes. These soils
are dominantly under natural vegetation. pH valuss range
from 4.8 to 5.2.

Source: LUPRD

B., 8. Paris
km N of junction
g the road;

?1—{\3

Authors:

Location:

}

doscl, stony phase
&d&r?c Dyatrandept
highlends

buca abygsinica,

Information on ths soil:

Parent material: el deposit derived from volcanic
1 o

:
probably mainly sivborn tuffaceous

deposits)
Drainags: well drained
Moisture condition: moist througnout
Rock outcrop: fairly rocky
Bvidence of erosion: nona
~ Profile desecription
G~20 om Black (10 YR 2/1) meist and very dar
An grevish brown (10 ¥R 3/2) dry, loam;
ot bY e L OO
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Chércher highlands. Regosols develop on largely windblown,
but occasionally slope debris, materiais on the flatter
fandforms throughout the Danakil and +in the eastern Ogaden --
in this latter region, largely on sandsfone parent materials.

Characteristics

Régose?s on the northeastern escarpment are shallow,
exceedingly stony clay Teoam soils with v@wv'ésw organic matter,
nautral pH, medium CEC and very jow available P contents.

Water holding capacity of the solum is minimal, largely dus to
the shallowness of the soil. Tawraéiﬁﬂ has been a Tairly recent
practice and has arisen largely in response to rapid erosion. Thus

terraces are narrow and shallow, there not having remained much soil
from which to build them.

Conditions are similar in the Chercher highlands, however
where granitic parent materials grgd@ména textures are coarsar

and where limestones occur, phosphorus deficiencies are not so
dramatic and pHs are slightly alkaline.

Regosols in the Danakil are predominantly volcanic sands,
and in the Jgaden sandstones and sandstones mixed with limestones
provide the parent materials. These soils have wmuch the same
characteristics as Arenosols, being coarse textured and having

the physical and behavioural characteristics consequent upon
sandy textures. Howeverﬁ in contrast to the Arenovsols, there is
Tittle evidence of pedogenetic processes, with the exception in

the Danakil of some salinization. Chemical characteristics that

ke

(.r

can be attributed fo the parent materials differ.
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Land use and natural vegetation
Regosols in the nighland areas, having arisen from
ergsion consequent upon intensive cultivation are still wherever

s
possibie intensively cultivated. In the Ch

grcher highlands,
where the perennial ¢rop Chat is traditional, effort is made to
plant steep slopes and terraces to this crop, reserving flatier
lands for grains and Tegumes. Increasingly, Regosols in the

highlands are being planted to trees as z conservation measure.

s of the Danaki’l

Management

Limitations vighland Regosols

agre soil depth and ﬁ@yﬁﬁé restricting

plant reoting, hav notding capacity

ey

than corresponding deeper soils. Regosols are rarely planted
during the shori rains, when deeper valley soils are lush with
crop growth, for the former have 1ittle residual moisturve to
see & crop through even short dry perigds.

The coarse textured Regosols in the Danakil and in the
Dgaden are, as Arenosols are, severely limited agriculturaily.
Given their development on windblown deposits, wind erosion is
an obviou
severe difficulty in dry climates with high evaporative moisture

5]

Timitation. Low available water capacity is a

loss. Such soils are, howaver, often deep and can be
tion water is available and erosion can

pradum%ive where irriga

be contralied.
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Occurence

Gelic Regosols do not occur in Ethiopia. Dystric Regosols
have not been identified. Eutric and Calcaric Regosols, always
with Tithic and very often with stony phases, occur in the

peouy on the Timestone of the

highlands; the Calcaric Regosols
Chercher highlands. In the Danakil, Eutric Regosols occour,

often with saline phases. Eutric and Calcaric Regosols occur

i

in the Ogaden, depending on the parent materials.

v

Profile descriptions

Eutric Regosol {stony phase), Metahara
e
H

escarpment on the western margin of the Rift Valley is wolecanic
debyis washed down from above. which explains the comparatively

high sitt content and the sioniness.
Source: AWASH

Regosols resulting from srosion

At the western foot of the Awesh Hift Valley, weathering
It

4

debris which fell =g rubble or has besn washsd down Lfrom the
rocks on the high platesux and hills further up river, Torms

& huge cone with =n average slope of 10 percent. This hetero-
geneous fovmation suffered severe erosion and is coversed with
tree and shrub steppe vegebsmtion, which gradually thickens to
woods &% higher sltitudes nearer the numid zone.

s

Use

. & . el E o e iy Ut 3 . 4 o A e

On the whole, 1 o g unfit for agriculture because of the
o E V. g g e 3 he Wi QN - N ;

severe erosion affecting its slopes and 1its shallow solls. 4

RV, P S W e - T S RN N T o

few Gozen hectrmres could be developed here and thers under

R by b Ead D) o Sy e o ey e T} g £ .- FRC, T S E St

irrigebion Trowm the nany peymenently fHowing tributaries ol the

Aweash River.



v
5
A5 A3)
O o o5
1 e
S J
L -
ﬂm.% -
£ ee
IR 5
[ ) < [
ot o D e -
aw Ty ot H 5 = &
i ? Oy S zp SO e T D <
(TR [ e O
.
9]
@
aj
@
= -
vey es o B
=] R
ﬂm‘w Qu Ly » £l &
b ] oA o FoO O B (D e et GO
&) Bey em o35 oug O o0y ]
&y Aoy O O sl
fa8)} Y e O
oo ES I S Y € Uy
¥
LY
R
bl .- [ o
0 3 Q s~ RR
vrd Mx..m [l B e
42 “s «ood 13 e
i o 4 2 o] [aY] o
. W i3} e k (=) i (%}
v 4= bt £ & o ) D )
, & "o w 3 ] # o 3] s < 12 BR 0
4 (] < e w0 O O 4
e o - R P o s S et £ UY@K S mmc I
@ o w4 D i oy o =4 o) DN OO N 42
@® O @ B e 0} } ! i i ) @7 e w0 W ®
e 42 et B & @ © e} o ] 75y ) ® SN eRe RS et od e N
exd oo OO0 o w sl | o ') Sy s ed o
-1 O 0 e B f Gy ot 0 > O M 8w
& LTS I B T R ) o £ 4 W g
S B O oWyt &o@ S iy @ xR
Qg Mo o2 O {14 -1 &= 200 OO M

B

[ 3

o3

/")'{:)\

%
i



Buy

]

(S o]

arerge, is

§
e

1

ntra

ped on alluy

develo

41

pare

as

non-caloaresus, but to

i

5

&

3

2

te. Th
bl

N A e

um carbor

H
i

i

o

o

watey h

W

o

{:%

Gin

s

of

<

&

abvious

an

1

o
&

v 3
W

AR

&

Trom
o

55
&

e3pon

s

s
PR
CSOIEIBTE



PN

w

e

©
©

ig}

cealtio

A

fatural
Land use

R
A

«
u

M

phion

™

CIL

S

040 on

~

o

&"LIOL

t3
13

j

bundan

=3

I
42

syt
e

G0 em an horizon v

of the

uctuations
located

I
L

~

in the

of weathered s



e ] [

e ®
OO O e N
O 4
&
o
.x,L
4 3 s8]
Oy Oy O SO
T 5 o s .
O GO N GD
e = ﬂm
M/.\“
[ g
RS 42 e
Fot it
[V i g
- agoh pd
[T
o L ey ) Uy vt
5 ON O u I O u L ey
i a8 e & e 0 (] s
< D D D a}) [e5]
o O
43 PRI
wird fo
fenf 7]
. woo
¢ sl el 3
A 0] 3 et
Qo B oom
[y >0 [s) el
R 2 vl 4D o
e o a2 B S
a} n o 24 o4
+2 & o 4 st ©
] [ ES W o O oo mfw
ks 42 BHow D g 2o 0O e T 3@
43 o [ oo 3 [e Ry} w 0 e
=y o B e 3B [TeY el Ry mo o~ £
I £ S [/ I @) 3 ) [ m.l 0 Kl
O [*I e QJ [ et i e} [
2 O . o By o R o g
[ ! 5o e b B o] PTG /3 N s P £y O BRI TR
51 g e @ ~ © Q! : g w D HoQea 8 o
] (O o St L1 £ 3 0 T o @ P @ 42 w 53
<2 Q) B4 8 vt 42 Q o Q ] 42 e 43 o O ™ Qoo W
o} AR SR o BN = B b ] A oa O e I A R B ¢ st RERN R
e, DO D B R £ 4 o o ot OB W 0 DO SR R G



WE oW N
s
o bow
Wi kil
(53
it
3
.wu s v
W L3 g
e w 5
3 1 3 o]
i : L
(R
a3
Ly
L3 Lo
o2

]
RN

+,
o
[ SIS

L

H +
B . WNL agno
5 4 e ra
B O o
B 4 W
e bt

A0 Nt

el €3
i 3
@ 9]

o

“
3

5
(RS ) 1

5

G
i

carviers
4]
o

54 P
2 . P o,

et - i -y 5]
PO @ 5 - 0 3 [
S 5 g 3
Lo O oown R
SO o owog a » i
%*I . % o o o - 3 -4

G o m oo R s ) o

2o b
,mm w0 Lo AN @ e M.M g X .m”t it
= e E=] &4 =i I«
Cwm o g HD 0 o < i
£ O o S oo 23 5 0




oy
4

graph

Lerraces

LODo
&

.
H

Iorm

-~

g land
oy

¥

topogra

Surroundi
Lere

M

4

gramineae

e}

Natural v

Ty
L

Loaan

oy
ol
It
[

m

e}
HE

<.

i

Lx

o

SQZOLL

e

L

ok

o)

|2

y

feabietet

Me
)

e

s011:

CRAr
GLVL

on on the
oD

A

uhey

.

L

5T .
4
e
G
Tie

&

sture con
rosSic

aint

rainage:
k=S

o

Y

do

R
Parent material:
D
W
B

~ Informe

ol
=]

O

[E@N
(&N}

o

1=

feie}

Wy 4
L MRS N

{



L0t
H
e
(R
(S

K 1.9

Ca, i

Mg }

sum
CEC {(me/100g} )
Base saturation [%) 100
Total N (%) 0.038
Organic matter (%) 1.18
Availsble P,0: {ppim ) 0.0
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RENDZINAS

FAG classification

P -

Rendzinas are soils having a mollic & hovizon (when the

A& hovizon contains = high emount of finely devided calcium
carbonate the colowr reguirvements of the moliic A horizon
may be waived) which contains or i dimbely overlies
calnareous m,ﬁ rial with = cium ate ﬁquivalenﬁ of
more than L0 percent: la hyda ¢ pr @geyﬁies within
QQ cm.of the surface; la the eristicy which are
diagnostic for Verhisols ing linity.

Gensral envivonment

1

Fendzinas are found in wetier c¢limates on fairly steep
slapes, where soils are shallow but the development ¢f a deep
meilic A horizon is permitied.
on the moderate to sisep
in the central, norihe
most exteansive in the 111t
Shebele and, where Timeston

Rendzinas cover approxim

Charvacteristics

reas where a Tairly Timited

As Rendzinas develop onty in

seide - f.e. sioping land

3
range of envivonmental conditions coi
on calcareous materials in moist climates: chemical, physical
and morphoiogical characteristics do not vary widely. The
soils are often stony, and are shaliow, the moliic A horizon
directly overlying calcereous parent material. Reaction is
reutral to slightly alkaline at the surface, which has often
had any free calcium carbonate removed, and increases with
depth, High organic matiter content, an exchange complex
dominated by calceium, high o oion sxchange capacity and
axcellent structure despite generally
haracteristic,



5.11.5

Land use and natural

Nek
%z

vegetation

Rendzinas are
grass vegetation in
steep slopes in the

Wabi Shebele and the Blue Hile.
move intense, Rendzinas are

highlands.

only stightly sloping land,

However, uniess

predominantly undey natural shrub and
Ethiopia, largely occuring as they do on
comparatively unpopulated gorges of the
Where population pressure 1is
cultivated as in the Chercher
cultivation occurs on terraces or

such soils under cultivation guickly

become Lithosols or Tithic phase Cambiscls.

Management

The agricultur

Tmited by s
position. Where soi

productive

imparted to the soil

genarally a very ;

Profile descriptions

e

G &
oil ﬁbbb%y Trecusnt s

Rendzina, Harer

This profile was

grass vegetation in
800 mm organic matt

an

3
maﬁ

of Rendzinas is severly
toniness, and by their topographic

permits, Rendzines can be very

due to the excellent properties

by the moliic A howizon, bul this is

o

oo b p - 5
240 phasnomench.

taken near Harer, Haverge. lUnder dense.

area with wmean annual rainfall of over

er is very high and all calcium carbonate has

been leached from the A horizon.

Similar soiis in

successTully becaus

cultivated, but not very
shattow.

the ares are

the 2o0ils are so

Sourca: WART SHEBLLE
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nroviding in the latter case that a natric B horizon is
present,

In the absence of soluble salts, Solonetz ave characterized
in some ©ases, and a

sa
by very ailkaline pHs, reaching 10 i
tha B horizon., Alsoc, per-

distinctive cotumnar structure in
meability s very low., The presence of even low amounts of
exchangeable sodium causes deflocculation of clay particles

ki

when the soil is wet, i.e. the complete breakdown of scoil

i

aggregates. Large pove spacss thus disappear. This nrocess

SP this effect is move

rr

Vimits water movement. For a given

extreme the higher the clay content. In heavy textursd
»

S
than 10 can have very ﬁegativa effects, thus
S

ESP values of less t
clayey sodic phase soils can suffer as severe problems a
tighter textured Solonetz with hich ESPs.

scale and

are Lo some

:3”

igh

extent countsracis by 5&2@&&5; Hs are tower and permeabitily

somewhat improved. There are in these soils however, the

additional probiems of excess salinity.

Land use and naturai vegetation

Jccuring in dry ¢limates and being very gifficult to

reclaim, Solonetz soils in Ethiopia are aimost exclusively

under natural vegetation of grasses and scattered shrubs and

trees. Land use is nomadic livestock grazing.

Management

Deflocculation of clay severely limits potential
agriculiural productivity, nx@aE%VQEy affecting root penetration,
soil aeration and permeability, This applies equally to Solonetlz
and to sodic phase soils, althouoh where sodicity 1s at deoin
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sodium in commion, and thus maintain levels of salts as

required to counteract the effects of {diminishing) s
courence

e b & f i B I R i S o oo o b I N R it S S x
Urthic, ¥Moliic and Gleyic Soleonetz all gccur in Ethionia.

A sen and mrrmessl dne T v A s e
phase and non-sating), lowey Omo rivey

a Solionetz soil with & saline phase Solonetz. Both have vertic

ence of salis in caunieraatiﬁg

cmmpariﬂg
a higher
compared
high salinit

Towey and

m
e
14
)
-
m
[
»w»*?
Q
ct
=
n
v
[
RV

. " SRR S S - i =
s non-suitable because of

saline pha

the aspect e sodium.




net
2mi
ity

)
jel
1.

10
ol
:i:«

k3

o0

= B3

S

o

A3

e

&

]

o ;

-~ 2

42 3 +

el £ by s y

D jod rM ot Ry o0

5 . o

i WOE ) oy

N o IS
4 «
[ W b P ks
] S
w 3 - A ey

w a,« NKL.
4 W b
UG [

0 W e .
@ rt b [T STV ] ) o\
@0 n N | S A o
o op U 42 P2 e ey o4 5]
o o o] woorow U el
[V IO ] red s ol F )
&7 B2 o e)
W N by
R £ RN
e o4 73
. [ e
.dw $ot gy o0 40
£ [ =S a
[} TR B is] o P
(ST 2o
] A
= i g e a
541 5] ] [

(ST ) i)
Q sl 4SS e
L bt el g
g O o]

= (eI AP
:.,.“ e O
3 S B O & Lo O §ui ;

»e 42 o~ g ot 5. S wilE e R R 5 I
a @ o O w NS ey 0 gk
% 3 5 ] oD e =) - [l A AR SR N TR V- )
S [} [} el Lom @ yoalom [0} S o S ey alerd e
= e o [ R I N <3 B« I N [ I S ) oW o e 4 A ™ o hy O
(o] ®] @ LS 0 e o @ R P R Ll T S S B S o B = S S o B RS
(] o2 o] SRR =R RS T oS 3 S R ] [T IS S S W S IR B}

wgd
4+



N

-y

o6y
(28

5 A

(¥

L

g
3

d

-
=N
a

5

A e
i
]

T

58850C

s
b

e

i

.
18

1

¥

3

3¢
b,

structur

i
%

i

U

L1
EN

e

!

p

Dral

i



P e
f ] . o

) [as}



&1 ¢
et 8 LD
b Py @ by ER o
] ) e B e e
o -t O i !
s s & N @
“fd 0 oo G @ [T B T
o S Gy o w4 oW
+ e M3 &
i 4 & o
& mw ]
1 . o
- g oo
e by s}
o g
W 50 pd (SRR
o SR o] 4 s f o £
& [ 7R LN D D e
. = o0y = T [§¥
&= a0
e ]
i X L) e
H b w
o ;A
] i O b et
o i 0 e ~ R T
(&) M.J_ s % % B ° -
P - O b b 04 D QU o )
© e e} & Ui Lo
o4 s o o [e
L] £ L
b, o : -
) o u o .
s ) 4 Y [SY I F RN
) ] O TS e e e
Lo & et Q 0 i O UL e OO N o O
s o B I & £ T O &
i
e
se 58]
aa vﬂu =
o G . &
o “yed B oo
vl 4+ [ pe]
i N W3 . o i3
@ e 4 ] < e &
2 & @ & & ) s
Q 3 3 - 42 SNO]
e 0 £ nN D 42 e D e
@ a 3] B WO T @ e 0
= Mm e - us & - T 2 R
o + G O OO @ &l
-t o0 L 1 ! 43 @ TS O o ofy B0 o al il
a @ ] < (TaN U o H NN DO vl oGO E R
H o v &N £y 3 e e
=B b ) 2 Mo © O~
2 a o & p Bl 2 W
B £ 3 © @ N O DX R
= A fr -1 £ Oy O BB T e
o



o

o

o

%
R
a4

o

N

fa
Pt ARV

=7

oy

[}

by

T2 o 1o v
DOON

(8]

by

H

L3
)

bt

e
AN

&

o
LAY

oy

g

T
LA

13




(29

1
1.5y

Location
Elevation

»
»

o
Q as
A
o
e
o O
0 Ty
[elie
S
&
[ S

ol
Kurgi et}
2 o
a3 ot
o

il

Inforn

o

T

]

none

rosion:

B
LA

L

&

¢

O
s
@

5

1
L CEX

1

¥

(4

GL8T

hisd

JT1

oro

o
&

I
LTI

ary 3

Y
%

7y
o
&g

-~

@t

YRR

“af

ar

«
3




: : [y R

= ﬂx,m/\, o
2 $3
I «©

]
& !
o oo Q)
3 pd Y T e ped
G W 4

[V ey

@G F o 2w +
bt b T e b 4 i e
B RN sl o
seo (SRS vt
[ T o EY G
oo o = &
E - e s - ey
D D e ’
Qo0 ot G moew =t
(s e I et 5 M
,,, , Q@ B O
e 4 = 0O
- [ —
w &
e ¢

=

Y

T,

MACTL

Se
L

e

5

Y

12

10

o
- - Q Q U
1 = : .
=i e g} <y
o o i ",
N - Lo 42 AV ]
U™ [ L 2l = ]
Y S o [ @3eu
! i i 7o
> [IaN o ™
] oL O
P o (¥ oy e

Fal
i



A)

Qrganlc ¢ (%

Total ¥ (%)

C/N

Organic matter (%)}
Availabhle Pz’fw {ppm}
EC {mmhos/ch, sat.ex.)

Gleyic Solonetz., Borkena

This profile

river. The source of the high s
rich groundwater, cowming
exceptiana?iy te frequent

position.
and Cyp&rus &

the site:

Information on
Profile no.:
Date:

Avuthors:
Location:

Classification FAD
[8h i

Physiographic position:

Slope:

Flevation:

Vegetation/land use:

Clim

ate:

acours in @ clayey outwash basin of the

2 o
S RN
2 4
39.3
wf o,
el B
100
B «
e N H
Y y T
G.O7 3
G 1h 11
&.0 2.k 1.h .2
12 10 4 )
e ~oAD 230 o
0.0% $.0% 0.1k .20 0.

dium content

from a near?y spring.

1y Tlooded, depending on their tc
s grassland with mainly Cynodon dactylon

-
|

554, Borkena

23/11/83

Fitzum F., CGebavehu B,. §. Paris

3 km SW of Jimete along track,

10935 hOYE - 399547007 B

Gleyic Solonetz

Typic Hstragualf

marginal syes of boittom lands

in Borkena plain

0-1%

1450 m

orsssland with mainly Cynodon
Ry L 4 Cyoe
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CHERNGZEMS

FAO Classification

sl

n: 4
o
!

L]

Chernczems are soil
of 2 or less to a depth of ath

[N leas; i; cmy having one or more mﬁ
the following: a calelc or gypsic harizon or concentrations of soft
powdery lzmu within 125 cm of the surface; lacking 2 natric B hori-

TACT TLO

: which are ﬂx&bnaa
lacking high sal
cm,cf the sur

ched coatings on

hydromorph
B horizon

Vertisolq Planosolu o1 Andos
¥

ot U’j
O
[
VA

m é>m

3 wr‘semt; lacking blesa

calcic aud & myp
into & cambic B

o
@
=

Calcic Chernozm

lacking an srgilli ¥ 1 YT 7
not showing tonguing of the A horizon into a cambic B or into =z O
norizon.

3

B
Glossic € OnEenE showing tonguing of the 4 horizon
inte & ca C horizon: lscking an argillic 7

norizon.

General enviromment

Chernozems ave soils characteristic

o
with pronounced dry seasons, for it is und

i
Chernozems have vast distributions in the gras
America and Russia. In Ethiopia, they have been reported on the flat

ayroclastic plateaur just south of M. Chiltalo, in Arsi,
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Characteristics

Chernozems are zome of the most productive soils in the world,

t
the excellent properties of these soils largely attributable o a

<

ils
deep mollic A horizon, Chernozems in Ethiopia are no different
Loamy texture, excellent structure, slightly acid oH, high organ
matiter content and good nutrient status are all characteristic. Cher-
nozems aiso have some accumulation of ﬁaCQg or gaggg at depth in the
orofile.
Chernozems in tnis one lccation in Ethé@gia are developed on ash and

thus have some properiies velated to their oricin, most np@rt%%*‘v

a very high exchangeabie polassium content and low phosp

Natther of these properties ave generaily characteristic

Land Use and natural ve

grains with

son.  Increas

araduction,
Management
Chernozems have no serious Vimits with regard to agricultural

se, however the Chernozems in Arsi do have some chosuhorus defici-

..5
b

ncte

U”:

Advantages
arganic matter
capacity, good soil aeration and good drainage, excellent

oy
H

RO R T S SV SN U ST ST S T i
conditions and high nutrient retention. The soi

i5oare very

Qecurence

Of the types of Chernozams defined above,

[

ave been reported in i
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Cultursl fitness

£

These soils with & comparatively dry moisture regime due to

thelr very well developed granulsr structure and conseguent
celient drainage are particularly sunitable for the

Lul ivation of cereals. The Guedeb plain has been entirely

under 11t1wat1ﬁ" for the last thirty years using a traditional

Crop grow1ng 5YS tem bassd on cereals, ge=crw*¢y wheat or barley

alternating 1 long fallow pericds during which graminese are

th
used Tor vvazi ng.

The cere 7Vﬂﬂdcm@ﬁwdwihzimﬁw%"mamagthﬂ
considerably increase if 1) culbural practices were improved

} more productive
ii” fallow land

t

ogcn carrier

¥
by using modern instruments for f1e14 worﬁg i
ti ad @”““reﬂané Were grown

crop varieties tes
was veplaced with

such as ures, amm ate and puesphate
carriers {1;wr s amﬁiﬁg wind
breaks, at 400 ¢ gles to the
we condition in

O
wind, evagor%1¢0n 8
the soil improved and yisld
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5.14.3

5.14.4

5.14.5

Characteristics

Phaeozems are characterized by a dark coloured humus-
rich basic topsoil and containing 1ittle or no calcium
carbonate.

In the northeastern escarpment Phacozems are mainly stony
and shailow, as they occur on rather steep slopes. They can
have an argiliic B horizon and show hydromorphic properiies.

In the Rift valley the Phasozems are deap soils with
a very thick topsoil and often having a high sodium content,

[}

Elsewhere in the country Phasczems can be deep or shallow
and stony, mainly depending their topographical position.

Land use and natural vegetation

Phaeozems, when they occur in areas with a high
population density, are intensively cultivated ovr, when the
slope is very steep, are used for peasant Tivestock grazing.

i the semi-arid regions they are mainly moderately
cultivated or provide good grazing grounds for peasant and
nomacic Tivestock., The vegetation 1s matly composed of gragses'

with some trees.

Management

Phaeozems, when they are deep, can constitute excellent
agricultural land. However, in the northeastern escarpment
the Phaeozems ave mainly shallow and stony. In the Rift valley
the Phasozems are deep, but often nave a nigh exchangeable
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surface runoff depressicy biscted to a
{Haplic Phaesozem) or colluvial materisl mixed with volce
ash {(Luvic and Calcaric Phasozemns)

Profile descriptions

Haplic Phaeozens

Landform: Plain

Slope: 1& than 1%

s
b

Land use: vatio

i

drier climate
snic

loam;

block

3
7

“

k]

ao roote

Ao~

o
L

3

e

Profiie descriphion:
- - - < b fo | -
0-15 cm 10 YR 3/2 {mocisti: clay: strong
medium and Fine blockyy: slightly
moist; few pores; Trequent fine a
meditm roots: smooth transition
15-h5 om
3 oo ogpvy oy F ; N kY LN e -
B5-30 om 7.5 YR 2/2 {moist}y clay bO ;,;r,y
strong medium
very Triable
fine =nd meds
tor
gO~-220 om 7.5 YR 3/2 {moist) with many oxido-
reduction mottles 2.5 YB 3/6 (moist);
clay; woderate coarse subangular bloek:
non friable woish few pores,
220-300 om 7.5 YR 3/2 imcist) with many oxi
reduction mottles 2.5 YR 3/6(mois
On the a2 fine texture an
a well . Permesbility is

Towr.

>
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85-130 en B2
130-170 cm BC
17C~190 em Cgz

Laborgtory data

Texture (%, mm)
2-0.05
0.0 a0z

Exchangeable cations
(me/100g)
Ca

1"‘?

L4

a LY
Crganic ¢ (%)
Available P965{ppm}

AU I oo

Derk browvn (7.5 YR 3/2) loem;

yeak coarse angular blocky; friable

(moist), slightly sticky and slightly

plastic {wetl; patchy thin clay cutans;

many Tine and medium pores; Few very
fine and fine rocts: clear and smooth
on:

Very dark greyish brown (10 YR 3/2)

loam; few faint mottles: moderate

wed Ium anguler blocky; f friable {moist),

slzgntiv sticky and slightly plastic

{wet); common fine and medium Dores;

Tew very fine and fine roobts; clear

and smoobh on:

Dark brown (10 YR 3/3) sandy loam: few

fine distincet motbles; weak medium

subangular %L@cx;* loose, non sticky
20d non plastic twet); common fine

DOres; few fine roots.

O-13 10-35 B5-130 130~
21 30 29 43 k9
Lo 42 50 Y] 23
31 z2G 20 17 23
65 E.h 6.3 7.2 7.

5.5 5.3 5.5 5.3 5.

0.9 CLh 0.4 0.9 D,

2.0 5 0.5 .3 O

1.6 3 0.k 0.2 B
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~ Information on the soil:

Parent material: slope deposit derived from basalt
Drainage: somevwhat excessively

Molsture condition: moisth

Rock outerop: fairiy rocky

Evidence of erocsion: moderste sheet erosion

~ Profile descripbion:

CHIEROT
any gravel:
roots; abrupt

Depth {cm}
0~20

Texture (%, wmn}

20,05 54
3

0.05-0.002
0.002 15
pH (1:1}
H.C £,
=y S
¥t 5.0
Organic ¢ (%) 3.0
o )
Available Pgﬁs{ppm; 10
Profile description
- Information on the site:
Profile no.: “'7d« Dorkena
Date: 177187873
Author: J.Bruggemnan, S.Paris
Locabion: 1 NE ot Babel al

Classifica

Prysiograph
Slope:
“1evatiop‘
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XEROSOLS

FAD Classification

Zerosols are solls occu

uring under an aridic moisture regime;
having a wesk ochric A hoxi

orizon and one or more of the following:
8 cambic B horigzon, and argillic B horvizon, & calcic horiszon, &
gypsic horizon; lacking obher disgnostic horizons; lacking the
charvacterstics which are disgnostic for Vertisels: lacking high
salinity; lacking permalrost with 200 cm of the surface.

osols are Xerosols havipg no 8iagrnostic horizons obher
o ic P

(4]
e W
then a weak ochrice & horizon and s cambic

Calcic Xerosols arve feros & czlelc horizon within 12%
of the surface; lacking an argillic B bhorizon overlying the calcd
horizon.,

Gypeic Xeropols 125

of the surlacs;
horizon.

horizon: & calcel
the B horizon.

uvie dero

e depth reguivswment varies with the weightsd average texbural

General environment

Xerosols are extensive in the semi-arid areas of Ethiopia,
C

including the Dgaden, Afar triangle and northern Eritrea, occurd
on various parent materials. Weathering is slow in dry climates

thus soils rarely develop si
ferosols therefore are gensrally found on flatier landforms, in

association with LithosoTs as slope angles increase.
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Characteristics

Xercsois most importantly differ from soils in more humid
environments in the consequences to the profile of accumulation
rather than leaching as the predominant pedogenstic process
pHs are neutral to zlkaline, even on acidic parent materials
and accumulation of Call, and CaSC, are common. In addition
organic matier is low, ravely aﬁ&vé 1%. Soiis are shallower
than soils of corresponding topography and parent material in
more humid climates. and textures coarses. Both these tendencies
are attributed to slow weathering in semi-arid environments.

Structure iz often weak.

Herosals may howevey be quite variable chemically and
physically, within the Timiis set by the ¢iimate, depending on

e g kS ;-
kaline, texiurae

Ui

parent material. Q” vari
from medium to coarse and exchangeable cation ratios can differ
widely.

H

.8,

ware

1d use and natural vegetation

Xerosols in Ethiopia are ﬁ?ﬁéﬂm?ﬁﬁﬁt?& under natural
vegetation or grassland and trees or shrubs, however some areas
are given over to dryland farming. This Jatter exercise 15 a
tenuous business. given reinfall variability and resuliant

recuring crop f&%%ﬁ?@$°

In the absence of very coarse textures, high satinity.

and/or shallow petrocalcic or petrogypsic horizons, Xerosols

are potentia 3%3 nroductive. However a veliable supply of
irrigation water is required and applications of phosphorus and
micronutrients may be needed, as these nutrients become unavailable

at high pHs.



Where large accumuiations of 5&603 or 0as0, occur, Timita-
tions to agricultyre, even given adequate moisture supply,
pecome more serious. Macronutrient imbalances may have to be

ressaed.  Where such calcium accumulations become concretized
ciose to the surface, rooting may be interfered with., Salinity
a

iso a freguent phenomenon, and Xerosols with high siit contents

y

are susceptible to severe wind erosion in the absence of compiete

vagetation cover.

Targe aveas in

Haplic Xerosol (saline phase}, east of Mekele

This profile, Trom the edge of the northeastern escarpment egast
s ed under a rainfall regime of less than 400 mm
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Tluvium s of volcanic origin.

In the study of Tigray soils, these Xerosols were discoversd to
nave the highest index of erodability {using Wischmeier's nomograph}
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istimates of soll erodability index {¥)
Texture 2L 3iL
K 0570 o.hE5

Contributing factors
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saline and iithic phase), lower Ogaden

these profiles, from the area arcund the Tower reaches of the

cvpical of vast areas of the Tower Ogaden, on

att Tandforms where salt accumuiation ¢ not extreme. These
so1is have relatively Tow satinity levels and thus are saline phase

a Tithic phase,
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matter content is ov
sites rainfail is le ar

ell representad. Eevh&@s the first soils i better classed
sach, however without more complete laboratory data, it is difficult
to tell.

Netther is it absolutely clear that thess soile are avpsic,
rather than calcic Merosols., The grofile descriptions refer o
C7 Z M i
sccumulations of qypsum, however it s also  reported that calcium

ety
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carbanat

accumulation

sed as Caloic ¥erosols,
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YERMOSOLS

FAG classification

Yermogols are soils Qecuring und

~
e
having & very weak ochric A horizon &ﬁd one ﬁ&m
& 133
i

f07i0w1rg, & canbic B horizon,
gypsic horizon; lacking other
are diagnostic for Vertisols

vermafrost within 200 cm of the surface,

Haplic Yermosols ars Yermo
other than o very weak
takyric feabures.

(s haviog no dis
A

& s
ic B bofmdu_; lackin

Calcic Yermoscls sre ¥
125 cm of the surface
weighted verage of the
horizon overlying the

“mﬁssls

B
features

1RO, 8
¥ ™

" "

& the 3

Takyric Yermosols are Yermosols showing takyric feabures.

General environment

Yermosols cover approximately 3% of Ethiopia, and are
thought to occur almost excl siva?y or the evaporite landforms
of southern Harerge and southern Bale. They occur on the
flatter iand, giving way to Lithosols as slope angles increase.

g
i

Yermosols are essentially a move extreme version of

Xercsols and should cccur in desert, as opposed to arid and
semi-arid environmenis. The distinction is made between the
very weak ochric A horizon of the former and the weak ochric

A horizon of the latter, as follows:
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Yermosals suffer the potential Timits to agriculture of
‘erosols, however these Timits tend Lo occur more freguently and the
S

more extreme. Petrogypsic horizons, shalilow depths, salinity,

coarse textures and/or very low organic matier contents are almost
universa! in Yermoscls in Ethiopia.

OFf the five types of Vermoscls defined above, it is not
impossible that all occcur in Ethiopia. However, Gypsic Yermosols,
very frequently with saline, Tithic and petrogypsic phases, are the

most common.

s soil cccurs in asscciation with the Lithosol described
in section 5.3. 5.1 and in association with the So
stopes and of the undulating Tand on Targely

evaporite deposits in the sputhern Ugaden.

1
chaks

This soil is intermediate between the two, neither as sha
as the Lithosols of the steeper slopes nor as saline as the Solon

a
Mot only Yow raiafall, but also surface salinity which
reduces vegatative cover to a minimum is responsible for the very

weak ochric A horizon.

Tithic Soils with diffuse caleium suiphate on shallow slab derived

from the mein gypsum formation.

General
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Chemically these soils have a rather low CEC Tor their
1

Dystric and Humic Nitosols are excellent coffes growing
%—
tr

811 the above mentionad Nitosols occur in Ethicpia.
1s mainly ocour in the central and eastern

¥
Yystric and Humic Nitomls occur in areas with

ation, the Iatter mainly under natural vegetation
in the Jowlands and in the highiands.

Profile desc

st
o

o

wd
=y
-
[¥4]

Humic Hitosol, Bako

il

Acrisols. Due to this rather light

L]

These soils having a relatively Tight textured tops
almast classify as Humic
texture, these soils are very ercdahle; also land preparation
o

can cause compaction of the tops

Source: LUPRD
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unding country:

~ Information on the soil:
Parent material:
Run off:
Permeability:
Internal drainage:
Depth of ground wate: g
Moisture condition: moist zhrgughout
Ston inmss and rock
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Iaboratory data

O~50 50~L70 470+

Texturs x o
a0y 0 0
Organic matter { 2
Total § (%) .

[N e

[
fmt g
%)

UJ
=

C;/}} 1z 1 i1
pH 7.8 6.7 6.5
Zxchangeable cations
{me/100g)
Ca 16,6 10.0 T
Mg 9.2 7. n
i© G. 3 G. 2 1w
Wa 0.1 0.1 m
Sum 6.3 17.9 W
(e /100g) 26,3 17.9 m
Base saturation (%} 100 3100 m
Total Folg (ppm) 500 8O0 H00

Trhe soil iz nobt calcareocus, ter pontent iz medium
down to 50 cw depth. O/F is hay

mineralized humas. The :otal §/Totsl 2,0z rat
2 and reveals a nutrionzl unbalance detrifental to ml%yogenu

Thegse solls are largely cropped wmainly to maize, sorghum and
chatt {(Catha mﬁ@iig}whicn is & Yeash-crop’.  Reans., sweet
potatoes and variol T vegetebles (potatoes, onions, tonatoes)
are quantities,

The fertility level of these solils is medium as regards phosphorus
and potaszh but is very poor as :

essary bto add nitrogen carvie 1
dera;le propertion the vield of chatt
al

““a
w

desides, since the contents of phosphorus and vobtash sre medium,
adding phosphate and potessium carriers seens advisable 1t the
scopomic conditicns of cultivation make 1t possible.

esulting in ©
very often of
hillslopes
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5-204

5.18.3 Characteristics

Acriscls have a distinct argiilic B horizon and a
base saturation of less than 50 percent. They have a reddish

.
i
B

brown to red colour and a well developed structure. pH is Tow.

Acrisols are very porous.

5.18.4 Land use and natural vegetation

Acrisols are moderately suited for agriculture Partly
they are cultivated, partly they are left under natural

vegetation for grazing purposes

5.18.5  Management
Acrisols have good physical charvacteristics. They

have a well developed siructure and are porous. YWhen they

have a light fextured topsoil, problems due to cultivation

may arise as compaction and erosion increase under intensive use.

vy Acrisols are poor soils. CEC is low, base

o

Chemica
saturation is ?owK oH ds Tow ang available phosphorus contents
are very low. Humic Acrisols, mainly Gccufiﬂg in the high-

Tands, have a comewhat better chemical behaviour.

5.18.6 Oceurence
Humic Acrisois are dominantly Tound in the highlands,
Orthic Acrisols cccur elsewhere., Ferric, Plinthic and

Gleyic Acrisols are not reported to occur in Ethicpia.

5.18.7 Profile description

5.18.7.1 Humic Acrisct, Anno

This prefile s taken from the wastern highlands.

Although the topsoeil is not very light in tEXUUre and the

area not very sloping, guliies are developing.



VAN
SE

T

I

[

¥

N

UPRD

L
QI
10 .

H

b

V3

b

e
ile

i

arma

-

in
Location:

Sourc
Prof

£
o

aph;

oy

og

-

£y

G

4

Micro

s

Gpmen

e N

none

iy
£

FVE

=

¢

o

TN
bl e

Tiptl

o
o
Q
v



(]

oo o
o o
1 , . 5 . 9 .
20 S = F @ s..%sr =Y B
2 oo~ Q | oo lf?ﬁﬂy PR .
ket o O o g2 3] ~ £ Lo IR o E s ;
QoI S T el e G w9 e @ @,
B 25 R 4 o4 o = | ol v &
oo & e o R IR & » m. el B & .
= BaE RS g ogg " HD w80 9P b e b
ﬁvw mu Wt o .1I.M N oo [ IR~ S ) W.w 300 - nﬂw L
= 2D nwtm Rl W\v& erd epd )G Qw Q ot L2 S e 1 WA 13 i g
- R e 4 & W Gy R (" i m T
M oen . N N oy b0 V,l 4 o T W e e < oo G/
Bl @ b = A + 2 S TR R SA Ao = & &= e
G%: @ Sufawmllmiilo aglﬁﬁl i
t - o = : Ll H o 0 o
PN A G o B8 HE S s oes Mo I
SRR e e e G Qv S O B P : el - O ey oy o
G R 3 2 g vz Fgrvi e OO e e ooBb < - oYY
...h.yt\ .,wm MC 00O W = - o Mvm Mw,w ) i - O“w fea] e =D 8 iy w4w 4 o ) P
R Ly B3 et . A SO + g Py o ot ol 2]
LB dE W oa Bh O o S s g
TR R = P LR Ood I S
e Ex AN e O @t o Pmibop
0 r. an OJ ;ue L B @ ..,#.u_ Rl 3 @ [ARH) W“ “3 .
G Vo B O : i Gy e g g @ in s
g & B e Oy 6 0 = b i vt G B &
: REEET ok g P 5
o A 4 e - O Dy oW E o e
oY :;.,mcnfmwm%iez BB 9 ~ ]
Qoo ol P O TR oo ea R e SIS RN wj. L .
& m O oW se @ 4 42 @ hhn o K I o A = Y
. St g g opd . t IR — ¢
g Q B 4 i Py 4 e 8
(G T g e e BN B o } )
o o 4 @HE 3 E o0 o
- & ey 6 om0 o
o e i, ISER- I o !
w3 Yo @ = M 158
e o By %y UG ey et O a
P mw o ot it -~ o o _\C (SR R
. i ] Eradit s . o b}
N a0 w e I =9 T oS e m o o '@ w = = i
0 P B R I B W -t 2 : . ) e - L
o SR B w0 g
} ; Lt B2 OA
L B
L
L
e
i
*
= A8
B SURER AR
i g LD
B -y
[} w
L H o) e
o ™ [S] +2 ot ¢
! o i ] S
e ] [T | (= N O
- N o . - oy e
0 7 e » D
= ! . & B2 O T ooy
& Mw ~ T
s J
i g & m;\. N
bl &0l :
9
3 ¥
[

5)



ey
X

ks

"~y s

A

e s =
R - AN~ e O el
i . A . . P C &)
oY [ S 4 3OO TDOND N U O I O O O N
o P B [ag P Qy
i l

& . oy =y

s} TN < [ ]
i “ - * AN =
~ o O g et N
o~ (Sl g S o
& o
5 e

~4

O Gy O et .
N s T 2w &=
I e e D N O
ST 2
o)
i

TaN oy

et T ©

i v . .. 0
& = Oy D L O s

D

n ST
O L
st S

a5 o~ o 4> ve
-t G e

O - R
o O i ) :
g & e o

o @ Lo

H,.0
P
C
g
(me/
{ 1
satura
Tt O
I
1 &
1 e

[
L A
Al + B

LA oy v
2Ky o e

Y]
&

by 2

<

g .

= (ORI edeed
. o Dow o R g d
bp % Eoa A O b
[N s LB =A R B -



LS

LUYISO

-
r

£
L

£
4

)

VT

)
JETIR T Lo B

[
o6 o~ .
e~ 0 3 P
U w2 ol
] oom 42
aed 42 e
R o
P £ (SR

SLONE

a7t

Lo

1t

iy

concentrations

-3y
EeL

14




~ b3
5.19,
5.19.

lacking plintbite w

Aric Luviscls are an'sols Aaving ar aibic E horizem
i T ace
hydromorphic prope:z ties within 5@ CIn af “he Surfa“e.

ving hydvomorphic properiies
S ot
Jo

. y
> T - o T g,
; lackipng plinthite within

General envivonment

Luvisols occur throughout the country where climatic
onditions are favourable for clay movement, without having

strong leaching characteristics, Thess conditions are met in

ot

‘.ﬁ

areas with a pronounced wet and a pronounced dry Season.

Luvisols do not occur in the arid and desert aveas of
northern Eritrea, the Afar Triangle and the Ogaden. HNor do they

gceur in the wet areas of the wesi and in the areas with higher

rainfall in Gonder and Sidamo.

associated with Eutric Mitoscels: the latter occuring on the
relatively flat areas, the Luvisscis on the 3%@@3@% stopes.  In

southern Towlands, Luvissols are associat ﬁ #ith Cambisolsy the
Luvisols occuring on the flatter land.

Characteristics

Luvisels are soils having a distinct argillic B horizon
and a base saturation of 50 percent or more. Genevally these

: - (R TS RO S e heeom emdbead
soils have good chemical conditions: base satural



5, Physically, these seils
vary wid@?y¢ In soils with a heavy textured B horizon,
ﬁeﬁmeabi?%%y may be restricted ang root development impeded.

Yertic Luvisols tend tn behave Tike VYertisols.

In the central and eastern highliands, Luvisols occur on

steep siopes and are often siony

5.18.4 Land use and natural vegeta%%@m

ly on the very steep slopes in arveas with a moderats
pu o

e
:wwi
o
%]
~
=
&
%3
a4
o
@
©

PN T e YT . S I oo . o e -
tropics. Limiting fTactors for sgricuiture can be staninass
and steep slopes. In the latier case, 1
terracing to bDrevent sevare erosion. Permeabi

1
and workabiiity can be 2 problem in the heavy fextursed Luviso

5.18.8 Occurence

Plinthic, Albic and ric Luvisols are not reported in

Ethiopia. Calcic Luvisols can occur in the semi~-arid regions.

Orthic Luvisols mostly ocour around Lake Tana, they have stony

4

ey A e ~ O T S h R T S 5
phases. Chromni Vertic and Gleyic Luviscls ogour in the



~3
s

v
0
el
evad

L5

northern-, central - and eastern highlands and in the soutern
towlands, the Vertic and especially the Gleyic Luvisols mainly
occuring an flat land.

Profile descriptions

Chromic Luvisol, Humera

t

This profile was taken several &ilometers east-northeast

=k

of Adabai. It is typical for the somewhat high, isoclated

-

convex arzas in the Vertisol plain., The soils are developed

in granite material.

The annual rainfall ranges from 570 ot 650 mm which nearly
all falls from May through September.

Source: HUMERA

o
H

fos

Tabel series ~ Deep, dark reddish brown solls with an argillic

B horizcn.
General

to somewhat convex positions
They are deep and have a dark

Tabeldl solls occur on level
N

{pediments) in residusl

L LS.
reddish brown color. Their B horvizon is characherized by clay
sccumulation, Soils are neubral to slightly acid and non-
calcareous. The surface horizon is bard and massive when dry.




6]
al 42
xl e
£ Md ~ wr% o
fod ] = o I o
Ol R et B 5 m
Pyl y - 2o L & G0 a3 W ee =4 N
Wi - N LR nowow PO
] et e [ P Q4w B oo ot O
s} oo w =g 2 T e e o Gl 42 @ b
gl o L B = EOE QP sl o o
e Filom R NG BT TR s § o = W Ey 0 W G
ol ) = o B B A B m e Qg 3 e e By
o ol 5 Box ouP 8 e B g 0L {
© glw Q@ RIS N p 5
- 53 33 Gei B4 B
T I wmow a
[) et /) ]
o) 6 <1 [ I o
. = w ]
> @l -
q et e
b B al V8]
= o ]
o M) «
) [&] £
o 4
- 1t
5 8
A5 Bl
= 42 &
o oo Wl 5
= e
O O RO
& (S AN TR
o0 ORD W
- (P 42
Oy fala2 v
e (ORI s B &
@ ooy o~ o E Ay
Ond 2 R a ] 13
e L w3 ) 0 W 3
o
H
L0
Ve
ﬂ. as
. =
%) O
Oy i £
Saw! - 42 o O o)
fs v L] oy r~ g ) a8
a T
[SIEE= 4m S W -
evd 3 € u. wm I
Eulin«'i} 1 5] ] o w
Oy o 4+ @©
g e [o] oo @ 3 >8] [ U™
& - 1 B o 48] o
ad ¢ 43 r~t o ! 1 i
o5 g3 d» A O @w )
QW42 G4 o e ot o i
w2 O oW G
S T st i 1 o
O @ s I o L]
(A B A RS [Eogam AR



anite gravel,

-
{_It i

fad]

o
i €L

1

£

GILE

ge

1
st
el

"

Strong
A}

}

OrL

%
L

&

R
the

o
Qxr

200 om.

Is

130~

“

i g

e s IR ] QF U™ Q= O 7 : [QVEF r=f LY
O B - 3 » 2 » - - u » 2 ES 5
@ o5 1 OO O e O D DAl o B oo Q= SN JRVAN OO OO
4] [T AR W e B s OF Q4 Ch 42
[y o e -
3 S
4 42w 2k
o § QO o
oG 3 (ORI
£ 43 4 ot
fig o ] et
oon o @ rf L et O e PR R A R O e AVIRTAN
§) S e o g & v e s w oa e s % s s P
(R R B0 e ON WY O ok b= (O O N D O D O b OO OO
W DU by o B U = I R S Y -t Q0D +2
u.% ‘) - o
L ] = e
[ I S
P g b a
o W L A R 4D
+3 .0 O O s
[l o P Y Aot @ [
O L/ o B A
2 e by sd 53 = e SRR e B IR
Frs - o B M b S 1 - . e s PO P
. T o~ oD B e RSt I TaNE S P ey O O OO
3 oo P I VIRV I oV B A 42
o P B ey
o 22y &Ly
o e R S
G @ @ g
o] 73w et o o %
) et - | G B e 00 ey oYy O oy b
QGO e s a4 s a v x v s s
Brogs oo G UNGE D O O [0 IR e N B o IE AV IR TN DO O OO
] g — Q) Oy e T
by O O
S R SR
3
v Rt H
e O mﬂﬂht Ea -
O S SERe) 25,
o] (8] Qw O W 4 mged et s
@ % [EER I e T ot 458 188
e I ) o~ o [ @ouo
0 G o ou H 42 & O oW s gl e
AW Dowm Do O ] =] oy O - B O
oA L g RIS I N ko) [P BN 82w s
o o o & 01 G4 6§ G ~ D G I TaN &) pd (oS REE )]
v} e e WJ B OO 1 e Mo 420D [ TN
oo by @ How 4 et > oy nom G G IR W
0 QO @ &) @ g o QoG s O w R O m
I I B SO~ (I " w b S @A aw Jd R gl eSS g
el oepd [ SR o 1 Moo OO W 5 e D E M B o 82w et 0 E W
m oo al b O - =3 i Ct = G foe 2w
O 0o ~ 2 »} 3 e (D e T a3
O s Oy W by el by K] .H D £ e [ I () et N
Mo oW 3o g @ wow L) M B g o
Ao Sl 4 O H o E 3 = IR Y S O MU

)

C H



m

QO
<

vl

L]

)
[AN

oy
et

o
[sale] i
[ I B
L m s

S
& i

0.0k

G.3
1
J

s

an an

b

§

nLry

oo
SIS0
W

2 1

5

Tt
L
T

i

o

hyomi

L,

5.18.7.2 €

RS

v

e

ma

G

nt

fed]

loam

1
o

SULBY

ats
(s
g
0

ay

£

cla

grat
£y

it

"

4
Ada

\F

5

~

&,

2
-

i

kg
283
Lo e

ot

o
«—“»

B
¥

o,
e

g

4

L

o
e
]

ree

ey

LOW

Rt

1

4]
&
n,lm
b
)

=
]
o
a2

'y

=

Romay

stonines




o
-

[
i
[
ot

“wlOW‘lOO cm.  The
in Lthe
rooLE

Analytical
bl .Lgf;fi't v
caleium 1
high. So
copper ant

turation. Exchangeable
o

ﬁ&‘almeg z*zui:

L 1y ocour
on ticn with
modera o zteep
for ive
Ve and the
fi ble

o dly,

pr herefore
5D al cultivet sure

i he

Yol ;
that maximms reinfall ente tha oo 11 fn general ©

oils are R ‘ : £ 1 .
I or III)

R A A
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Profile no.: Mﬁflh
Soil nage: B
Classification:
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5-21%
Microtopography : 1 m deep gullies
Slope: 1 pevcent
Land use: intensively euwltivstion, sorghum
Climate: humid temperate

Information on the soil:

Parent material: colluvium from granites with
calcareous inbercalabtilons

Drainage: moderately well

Moisture condition: moist to 5C cm, dry below

Depth of groundwaber: not encountered

Stoniness none

Profile description:

i

Deep, modéruue“V'we"l clays; clay content
1ncrea51np with de cms cutans,

increasing in number with denth.

O-40 cm Y

ery dark brown (10 YR 2/2) moist;
1lag s g medli granular and fins
il kys sticky and plastic
i molsh; no cutans; common
d fine interstitial porss
and very fine roots
and coarse proots; Lleaw
50-85 cm Very dark greyish brown (10 YR 3/2)
. " A

W Ly clay: strong coarse @mamaclc~
structure subdivided into moderate
medium angular blocky;sticky and
plastic wet, firm molst, hard dry;
few cubtans; cracks 5 to 10 cm apart,
1 cm wide; common fine and medium

pores exped; common roobs;
cleay wavy bouwndary.

65-80 + em Dark grevish brown (10 YR 4/2)
moist; clay: strong very coarse

)‘

&
prismatic structure; very firm moist,
very hard dry:; common broken thick

A
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40-100 om

100-180 cm

fond
o
Lo
g
%

Varistions are mostly ob
owing to weather 3ng§ ﬁh@

the surface (Hadow regi

Laboratory data

Texture
.
Calls
Organic matter (%)
Total § (%)
o/N
Exchangeable cabtions
{me/100 g)
Ca,
Mg
K
sum
CEC {me/100 z)
Base saturabtion
Total PQOS{&pm]

L

These reddish brown amé
{coarse sand)] and more
granite horiz

f“

observed. he content

well as the nibtrogen conten

€3
I

Reddish-brown {5 YR 5/!
s subangular blocky
searcely worn ouariz a

undant yellow wmica; friable,

20

on {0) sowme

£

}s fine sandy
: stone-line
Tels

W

8
gr

1y weathered granits in situ; mob-
g white and red with some pockets
red clayey earth; friable,

{n horizon Al. Very freguently,
of horizon B is very near
ra treck).

=
o
t
[
&
&

DO OO wa o

¥

s

A

e

N
O TNOD O
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with a high nopuiation pressure. In areas with 2 moderate to
tow population, these soils are mainly under natural vegetation,
the type of vegatation varving depending the climatic zone

they occur tn.  Land use then will be mainly oeasant or nomadic
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and stony intensive cultivation,
¥

and very tittie soil

have a rather hiah

arve chemically vrich soils.

[ T
Jccurence
Gelic Cambisolis do not ocour dn &t

are pot reported to exist in Ethiopia. Dystric and Humic
Cambisols, Tithic and stony phase ars found on the steep stopes
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