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SUMMARY 'AND cdmCLusxons

The Government of...the Democratic Republic, of Somalia wishes- to develop irrigated
and rainfed agriculture in _the North~West Region of the.. country, and has
accordingly appointed SOGREAH . to g;udy:and”prapare.

a .s0il classification map,.

a Tand" su1tab111ty “ap for-irrigated “and rainfef ‘¢ultivation} in order to
asséss the areas suitable for agrlcultural development.

The soil survey in the North-West Region, which was begun in October 1980 and

March 1981, covers an area of about 3 330 000 ha, in which the soil and land *
were mapped at a~gecale of1/500 000.

This region, extending between latitudes 9° and 11°30 North and longitudes 42°30
and 45° East, is characterised by a climate that is arid (coastal plain) to semi-
arid (plateau) and a rainfall regime which shows marked differences from

one point to another (cf. report on hydrology and climatology), with mean

annual precipitation ranging from 50 mm (coastal plain) to 500 mm (plateau).

On the plateau (Hargeysa-Boorama), the mean monthly temperatures vary only
slightly from one month to the next: 19°C in November to 25°C in May, the
temperature range being 5.6°, with a mean annual temperature of the order of
23°C. The absolute maximum temperatures are always lower than 33°C, ranging
from 27°C in December to 33°C in May, whereas the absolute minimum temperatures
are always greater than 10°C.

On the other hand, the coastal plain is characterised by a much hotter and
more arid climate, with mean montly temperatures always greater than 25°C,
reaching 35°C in July, absolute maximum temperatures ranging between 30°C
(January) and 42°C (June) and absolute minimum temperatures ranging between
18°C (January) and 28°C (August).

The mean anmnual relative humidity is 65% on the coastal plain and 567 on the
plateau.

The potential evapotramspiration (BLANEY-CRIDDLE) is high on the coastal plain,
the mean annual value amounting to 2300 m/m, with mean monthly values ranging
between 142 m/m in February and 252 w/m in July, whereas on the plateau much
lower values are recorded: mean annual value 2037 mm, with monthly values rang-
ing between 115 mm in December and 222 mm in June.
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THe studied Tegioh i¥cmadeiup essebtially of netamor;
schists, gneiss), jurassic formations (limestome
cretaceous formations (nublan sandstones), volcaru.c and alluvial formations
p i ‘to,ﬁeoent), and¥to 4’ lesser 'exterit by g'anlmc—gnelss, rhyallitite
aﬁd-calcaneous formarivns (Auradidt sﬂ:mes:LPaleoceqéC;o Eocene)f.

The soils derived from these materials, taking inf6 .account their orlgln, Cype
‘of; deposxt‘. agd” degree of we'dtheringfas :expressed by- ‘the morphalogical
charactenstlcs observed on all the profils, arg-tlassified..inte four orders
(plus rock- land) as follows:

. ;Arldx‘go_lg_,

-

i‘3m’—isols,

L HGITISATS,

+ Vertisels,
.+ Rock-land,

.and intti10 ‘§uhghoups, Jthe “gerieralichiaracteristilBier. which
following »tab-l'es&

_;e igiven-in the

5 (see tﬁ’e*?f;following .page),

Table 1: Physmal and chem1cal character:.s'_:'b'

— - e e o

,Given. is s:lasuficat:mn}of the., sq1ls (cf map;-v' the aregs covered by:each
mmgrmmwum;etﬁ:f olde#s o ,
- S Table 3
é
Order Subgroup .
-I. < !
L ‘Typic Salorthids
- ARIDISALST: . et ——
TetarT” = R e _ [ 1,94
] b ') -l mlm s b e 64000 . e 1
.- Ustie Torrifluvent; 2 500 0,08
L Typie Ustifluvents’ 1 175 500 524
_ ' Typic 'I_!_Orripsnminen;s 656 000 - 1 19.58.
L ENTISOLS; . [ Ustde Torriorthents
~TAtRic, TTTios 1
., Lithic I!e:‘t.or'chentst
i i . N
: "I‘otal_‘v- . R _ 42,76
TEL S L '~'1':vgrlc‘—h‘rgili:tdlls .'-.:'._.._.,.‘..,.:_ et SRb!
MOLLISOLS — : ' g .
e o | Total C T ——, 219 000 |~ e 6.54
Typic Chromusterts 44 000 1.31
VERTISOLS ' - :
LT L Total N 44 000 1,31
47.40
ROCK LAND .
e en .| Total e 1,590 000 | 47.40
GENERAL TOTAL I 3 350 000 100.00




.The Entisols. and Rock~land.cover respectively about .43% and.47% .of ‘the mapped
areas.-

The Mollisols.represeént 6.57 (219 000"ha), located in the plateau:area, and
45% of this area corrésponds to, sectors. that are cultivated or part-cultivated
(crops + fallow). : ?

The Vertisols (Tog Wajale area). cover. an area of 44 .000 ha, corresponding’ to
1.3% of the 'studied region.

The proposed agricultural development requires the presentation of two land
classifications, taking into account the results of the soil survey and the
role of the climate (precipitation) in the development of agriculture in the
North~West Region. These two classifications are as follows:

Classification of the land with a view to its use for rainfed agriculture
(ef. map 2);

. Classification of the land with a view to its use for irrigated
agriculture (cf. map 2).

The followingjtable .summarises the-gurface areas per classification:

Table 4

~Land distribution

Classification * |Land

for. — N
R : CW\')(‘ o i _(_foun'ded' fi_gux_-es)
.'.Godd"‘ R R TR R 55 B0

T 7 Rainfed -
. Cultivatien:

2 915 000

=

oo

TOTAL Lro's | )

" Land distribution
Classification |Land Class irrigability p” P S ———
for glaas na . @
. - {rounded.figures) |
. Tood e R Tl T e
... Irrigated _ | IV . Restricted to good. for special crop.{ . 2.500. 0.1
cultivation v Under conditions . . 1 091 000 32.6
R B 2k B [ B 6 S 117 R R L 2°2537°Q00 1. TRTLZT
" PR P AN o o~ A o R PO SRR U
TOTAL I TO VI ;L 3 350 000 : 100,0

VT e
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The areas which would lend themselves to the development of rainfed
cultivation or to the development of grazing land cover 391 000 ha (11.7%),
of which an area amounting to 99 000 ha, or 3% of the North-West Region, is

of good cropping suitability (cf. map 2).

The areas which are at present cultivated or fallow (cf. agronomic report.No 7)
represent approximately 69% of the land in class 1. There would therefore
appear to be some suitable land available that has not yet been developed for
agriculture. This land is at present used for grazing.

The land classified as being of average suitability corresponds to soils in
which the clay content generally ranges between 50 and 60% of particles smaller
than 2 microms, or to soils of coarser texture (sandy clay loam), but which
cannot be brought under cultivation in the immediate future. Cultivation could
only be envisaged after experimentation to determine which varieties would give
economically acceptable yields.

The land of poor (Tog Wajale) to zero suitability covers approximately 88% of
the study area in the North-West Region.

PR o 3

As far aé irrlgated fsrming i concerned. only 1imited areas :would be: llkely
to lend themselves to development for irrigation in.the: iw_ediate fut:
total gross area involved representing only 0.2%, or: <6000: ‘(classes :
of the study area. Such’land isigenerzlly situated. on-:the:; dge of the:'tg|
.and especially at Ceel Bardaale and at Rugqi. h =

Theﬁtiéss V“land,” the irrigability of -which ‘depends: on the; availability .of
ground water resources, covers a very substantial. -area;. 91 ‘000 ha, ‘or

32,6% of the study area. Thic class includes various’ types f soil, essentlally
the Mollisols and Vertisols on the plateau:-and “the- Entlsolsqon the -coastal plain
(Typic Torripsamments).

The land in class VI, non-irrigable, represents 67% of thel.area of the*North-
West Region.

In conclusion, there are soils of good potential in the North-West Region but
one of the major limiting factors, and not the least, would appear to be the
availability of water resources: rainfall and ground water.

000



INTRODUCTION

The study was performed according to the specifications set by the '"Revised
Proposal’ which mentions page 19 under the heading land resources and general
inventory:

R .« Soil reconnaissance aimed at correlating soil characteristics with 1and

forms and vegetation;

v C Identification of areas where soils are suitable for the development of
irrigatioun, rainfed crops or grazing.

———— -

N _ .
?/// The following maps will be produced:
soil map,

land capability map (land classification map).

o0o



Chapter 1

SOIL CLASSIFICATION

MAIN FACTORS AFFECTING THE FORMATION OF THE SOILS

The evolution of the soils basically reflects the different stages
of development of the original mineral material, which is derived
from the decomposition of the mineral rocks threugh the active
effects of the envirommental factors, climate and vegetation.

CLIMATE

The present climatic conditions of soil moisture and temperature
are not those which contributed to the development of the soil in
the study area during the first degradation cycles.

The complete degradation of the primary mineral rocks (feldspar,
mica, etc.) and the compound material formation (particularly
hydroxides and iron oxydes) within the studied soils took place in
a warm and humid climatic environment during the latter part of the
Quaternary.

Nevertheless, as far as the development possibilities of the soils
are concerned the present climate can be considered an important
factor in their production. In particular the productivity of the
soils will be directly affected by the soil moisture and soil
temperature regimes.

Soil moisture regime

In the study area, the soil moisture regime mav be defined:

as "ustic"; on the plateau (Hargeysa, Boorama) characterised

by a wet period which coincides with the period favourable for
plant growth. The soil remains humid for, at least, 90 consecu-
tive days.



1.1.1.2

1.1.2

1.1.3

. as "aridic" or. "torric" in the coa-
characterised by a dry period in al
time {(cumulative).

Soils that have an aridic or a torric mc
in areas of arid climate.

Soil temperature regime

The estimate of the soil temperature reg
the mean annual temperature of the air,
the mean annual temperature of the soil
the air temperature. This gives a mean 3z
more than 22°C (plateau and coastal plai
estimate, the regime can be defined as 't
plateau and 'isohyperthermic" on the cosz
of temperature between two seasons of-3

plain.

.On the plateau, this "hyperthermic! regi

growth.

On the coastal plain, the soil temperatu
one of the limiting -factors for developn
being the possibility of an irrigation s
crops or perrenial plantations would be

VEGETATION

The fact that the climate varies little
zone (plateau or coastal plain) shows th
directly affecting the vegetation and sc
to the soil itself and to man's activiti
over-grazing, cultivation, etc.).

The vegetation of the region which is cc

and some crops, may on the whole be cons
the current climate.

PARENT MATERIAL

Most of the study area is constituted b:
sandv aeolian deposits composed of
flakes, covering finer textured lo¢

deposits;

coarser formations (colluvial depos

1, and other area:
nore than a half

egime are normall:

made on the basis
for the fact tha-
1lly 1°C higher ti
il temperature of
ae basis of this
verthermic” on the
in with differenc-
r more for the cor

vourable for plan:

2 may be considere

in the case of the
ne choice of annu:
ited. -

single geographic
nly ecological fac
tion are those re’
znting, erosion,

bush, rangeland
> be in balance wi

:rticles and mica
iyey recent alluv:

ivel, pebbles;



alluvial deposits of varying texture (loamy to clayey) covering
most of the plateau, depression-aréas and the banks of toggas,
which were probably washed down from the high plateau® or
mountains;

stony and rocky formations.
To summarise thefore, the parent material which make up most of the
soil within the region is either even textured (sandy to sandy loam)

wind blown deposit, or uneven texturiéd (sand to-clayev) alluvial
deposit.

PRINCIPLES. OF SOTL CLASSIFICATION

The dep051t10n process and-the degree of development are the main
factors on which soil classification is based.

The factors are.expressed by the morphological characterlstlcs
observed in all the soil profiles.

The characteristics which are relevant. to classification vary
according to the degree of development;. Soils formed on alluvial
deposits may be characterised by the origin of the material. Qther
practical factors influencing water retention and permeability, such
as texture or the organic matter contained in the horizon, are also
used in the classification.

All the characteristics observed are tested by physical and chemical
analyses, carried out on all the samples taken.

The proposed classification from the results of North-West Region soil
study follows the classification syvstem of the US Department of
Agriculture, December 1975 (Soil Taxomomy, Agriculture Zandbook,

No 436).

LEVEL OF SOIL CLASSIFICATION

The distinction between orders and suborders is basec on tle dominating
fundamental criteria, which characteris soil develcpren~ at the highest
level. The sub-orders include important propertiés trat 1in! luence
genesis and that are vital for plant growth (for exacoiz soil moisture
regime, soil material). :

Great greoups are characterigsed by moisture and temperature regimes.

Subgroups are characterised by the secondary develcprar: processes
(for example colour mottles, aquic moisture regime. =zc.).



1.3.1

L,

3.2

Family &and series ccmplete the classification. These .involve factors
such as profile thickness, texture of the various horizons, etec.).

Four orders may be differentiated:
. Aridisols
Entisols

. Mollisols
. Vertisols

ARIDISOLS

The temperature regime of aridisols is isohyperthermic and the
dominant moisture regime is aridic.

The Aridisols are mineral soils.
When an Aridisol exhibits one of the following,
. an aridic moisture regime,
. a salic horizon whose upper boundary is within 75 cm of the
surface and saturation at a depth within 1 m of the surface for
1 month or more in most years,

it is termed:

Suborder - Orthids
Great group = Salorthids
Subgroup - Typic-salorthids
Salorthids: there are the very salty soils of wet places in the

alluvial plain, where capillary rise and evaporation of water
concentrate the salt into a salic horizon.

ENTISOLS

The central concept of Entisols is that of soils that have little or
no evidence of development of a pedogenic horizon (suffix "ent").

Entisols are mineral soils.
By reason of their development in an unsaturated or only slightly
saturated medium, the recent deposits forming the alluvial plain are

generally clasSiﬁiéd as Fluvents (suborder).

The Fluvents are mostly brownish to reddish soils that have formed
on recent water deposited sediment.



When the Fluvents have a togric or.ustic moisture regime, twe great
grcups are defined:

Torrifluvents,

Ustifluvents.

For Torrifluvents, two subgroups are distinguished:

Typic Torrifluvents,

Ustic Torrifluvents.

Faor Ustifluvents, one subgroup is distinguished:

Typic Ustifluvents.

Other Entisals

These soils are classified in the suborders:

a)

Psamments (sand),

Orthents.

The Psamments:

The Psamments have a torric regime and thlS is why the great
group is called Torripsamments.

The central concept or typic great group of Torripsamments is

determined by the sand to loamy bdnd thture and the deep water
table.

Torripsamments (sand):

These are the Psamments that have a torric moisture and a warmer
s0il temperature regime. These soils are freely drained saund
and they have mostly grass or savanna vegetation.

One subgroup is distinguished: Typic Torripsamments.
Typic Torripsamments:
These soils have a torric mOLsture regime. The typilc subgroup

consists’ of the Torripsamments that have little available
moisture.



b)

-8 -

In general Psamménts are mainly-Entisols.in:poorly graded sand
on shifting or stabilised sand dunes and in cover sand.

The Psamments have low water holding capacity, and when dry and

bare, they are subject to blowing and drifting and support wheeled
vehicles pocrly.

The Orthents:

The Orthents are primarily Entisols on recent erosional surfaces.
RTINS

When Orthents have a torric¥moisture regime two great groups are

distinguished:

« Torriorthents,’

“, Ustorthents.

Torriorthents:

These are the dry Orthents of hot arid regions. They have a torric
moisture regime. Many of the gently sloping 'soils are on rock
pediments. These soils are used mainly for "grazing".
Two subgroups are distinguished: Lithic Torriorthents, Ustic
Torriorthents.
. Lithic Torriorthents:
These soils have a lithic contact that is within 50 cm of
the surface and commonly is at a depth much less than 50 cm,
Ustic Terricrthents:
Thesez soils have a moisture regime that borders on ustic.

These soils are fixed on the driest Torriorthents that are
moderateiy deep ‘to hard rock,

Ustorthents:
Ustorthents are the Ovthents that:
. have a warmer soil temperature regime,

. have an ustic moisture regime.



1.3.3

9ne surgroup is distinguished:

Lithic Ustorthents.

These soil have a lithic contact‘withiﬁiSO cm of the soil
surface. Generally, the lithic contact is appreciably shallower
than 50 cm and a depth less than 25 cm is the most common.

MOLLISOLS

Mollisols are mineral soiis that either;havéiéum§1lic epipedon or
have a surface horizon that after mixing to a depth of 18 cm meets
all requirements for a mollic epipedon except thickness.

When these Mollisols have an ustic moisture regime, one great group
is distinguished:

USTOLLS :

The Ustolls are the more or less freely drained Mollisols of
middle to low latitudes and semi arid.climates. Rainfall comes
mainly during the growing season.

Ustolls that have an argillic horizon are called:

Argiustolls:

These are the Ustolls that have an argillic horizon in or
below the mollic epipedcn. Most of then have a Ca horizon
or a calcic horizon. The hue in the matrix is redder than
10 YR .and the chroma is higher than 4.

One suigroup is distinguished:“

- Typic Argiustolls:

The central concept or typic subgroup of Argiustolls
is fixed on deep, freely drained soils that have some
available moisture during most of the growing season,
have carbeonates at shallow depth, have a brownish
surface horizon and have a moderately thick epipedon.
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VERTISOLS

-The central concept of Vertisols is that of clayey soils that have

deep wide cracks at some.time of year..

When-these Vertisolsqhgve‘antgstic moistﬁ;e_regime,.one suborder 1is
distinguished:

‘USTERTS:
The Usterts are the Vertisols of warmer areas, and that have
cracks that remain open for 90 cumulative days or more in most

years but that are closed for at least 60 consecutive days.

One great group is distinguished:

Chromusterts:

And one subgroup:

- Typic chromusterts:
The central concept or typic subgroup of Chromusterts
is fixed on soils which are mostly on slopes on which
water never stands. Thesz soils-are clayey and have
deep wide cracks at some season. They mostly support

a closed vegetation of ‘grass or savanna, and the dark
epipedon is considered normal.

SUMMARY

A summary is given hereunder of the nomenclature, from order to
subgroups, for the soils studied in the North-West Region.

Orders
Aridisols: arid to desertic soils;
Entisols: very slightly developed soils;

Mollisols: soils with mollic surface herizon;

Vertisols: soils with swelling clay.
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Suborders

The suborders are designated using a suffix composed of two or three
letters representing the orders "(ent, ért, 0ll, id) and a prefix
indication a characteristic (very often pedo climatic) of suborder,
for éxample ust:="hot climate, torri-= aridic ciimdte, etc.

General classification of the main soils éncountered during the study

a) Aridisols:

Orthids:

- Typic Salorthids;

b) Entisols:

. Flu@ents:

- . Typic Torrifluvents,
C- Ustic Torrifluvents,

- Typic Ustifluvents,

. Psamments:
- Typic Torripsamments,
Ortherts:

- Ustic Torriorthents,
- Lithie Torriorthents,

- Lithic Ustorthents;

c) Mollisols:

Ustolls:

- Typic Argiustolls;



L4

(W]}

djy---Vertisols i

Usterts:

-  Typic Chromusterts;

e) Rock Land.

CARTOGRAPHIC REPRESENTATION (cf. Map No .l)

The wvarious soil‘;ypes'are shown on seil map No 1 by the use of
symhols corresponding. fq.great group. te_series (see key. to_ soil
table No.l.4.1); eg symbol:

Order: " Entisols;

Saborder: Psammeﬁts;

Great group: Torripsamments;

Subgroup: Typic Torripéamments;

Family: Sand.

SOIL CLASSIFICATION (cf. Map No 1)

Uring .the facrers_previously_indicated. the soil.classification
represented in the following table was formulated.
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Chapter 2
DESCRIPTION OF SOIL SERIES

(cf. Map No 1)

. ARIDISOLS

ORTHIDS

Typic Salorthids: Soil series No |

Profile No 16;
Alluvial plain - Sebbkra coastal area;
Bare soil - Powdery surface — Very poorly permeable;

Annual precipitation: 50 to 100 mm.

0 - 30 cm:

Dark brown (7.5 YR 4/4) - moist - silt - massive structure -
porous - friable - alkaline (pH = 7.6) - EC om 1/5 extract =
25.9 mmhos/cm at 25°C.

Il

30 - 70 cm:

Dark brown (7.5 YR 4/4) - moist - heavy clay - massive structure =
non-porous - poor plasticity - sticky - alkaline (pH = 7.28) -
EC on 1/5 extract = 18 mmhos/cm at 25°C.



2.2 ENTISOLS

2.2.1 FLUVENTS

2.2.1.1 Typic Torrifluvent: Soil series No 2

The soils in series No 2 correspond to flood spreading areas and
togga beds. They are sandy or gravelly.

These soils are classed as non-arable uncultivable and unirrigable
land.

2.2.1.2 Ustic Torrifluvent: Soil series No 3

Profile No 6 - Qabri Baxar;

Alluvial plain - Togga terrace - Temporary submersion by water
course;

Pasture - Rangeland - Maize and fruit plantations (oranges,
guavas, etc.) in places;

Very permeable soil ~ Very permeable subsoil;

Annual precipitation: 150 to 200 mm.

Description

0 - 20 cm:

Light brownish grey (10 YR 6/2) - moist - organic debris - sand
to coarse sand - particular structure — very porous - shifting -
many fine and fat roots - very alkaline (pH = 9.0).

20 - 100 cm:
Light brownish grey (10 YR 6/2) - wet - sand to coarse sand -

particular structure - verv porous — roots — very alkaline
(pH = 9.0).



‘YSTIC- TORRIFPLUVENSDS
(Lo4my sdnd over sand): .

o Moisture as %
Grain size % FE CaCo of weight

Depth pH o0t OM I N o of dry soil
(cm) Ho |*oY % (% o
2U  20p  s0u 200 2000k | 2 | (%) E) @) 5) 173 Ate|15 Atmy
oo |6 | s | 7 133 | 49 0o leo) - losajo2elo.g | 10| s ! 5.3
20-50 | 6 4 s |30 55 0 8.7 - - - - - 13.2 5.6
e

Comments

Ustic Torrifluvents (series No 3) are alluvial soils bordering toggas,
for example in the Qabri Baxar reglon They are. deep, verv permeable,
sandy with a high percentage of coarse sand, very calcareous (pH = &.7)
and very poor in organic matter and nitrogen.

Their total water holding capacity (at 1/3 Atm and 15 Atm) is
relatively low, in the region of 67 over the first 50 cm. Their bulk
density is about 1.45 g/cm3. '

The poor intrinsic value of these soils means_that they are classed

as limited arable land (land class IV), being of limited suitability
for cultivation. They are irrigable but require a great deal of water.

2.2.1.3 Typic Ustifluvents: Soil series No 4

Profile No 22 - Ceel Bardaale Valley;
Flat valley with terraces along togga — Loamv aliuvial soil -
Temporary submersion during .rainy season - Maize cultivated

with spate irrigation - Gully erosion - Permeable soil;

Annual precipitation: 250 to 300 mm.

Dark brown {10 YR 3/3) - wet - mueh organis debris - Iramy sand
clear fragmentary, polyhedral, subangular structur< - »ircus -
cohesive - very friable - fine to medium sized rocte

alkaline (pH = 8.2).



TEXTURE

20-50¢m

. M
ARIDISOLS

O ypic Salorthidz (soit seriesNo-¥) - -

¢

o
e TN N N N N N Y
5 N >
CX $ T % L % o ©
SAND (%)

HC : Heavy clay

C + Clay

SC : Sandy clay

CL : Clay loam

SIC : Silty clay
53ICL : Silty clay loam

5L : Silty loam

ST ¢ 2l

L : Loam

SCL : “andy clay loam

ZL : Candy loam

1.5 : Loamy sand

S . Zand

-
o0

AT
o o 7 %
SANG ()




- 19 -

20 - 50 cm:

-Dark yellowish brown (l1Q YR 3/4) ~ wet - fine carbonate elements
(pseudomycelium) ~ sandy clay loam - fragmentary, polyhedral,
subangular structure - cohesive - friable - fine and medium

“sizedrovots = alkalime (pH-=-8:%) .

50 - 100 cm:

Dark yellowish b'own (10 TR 3/4) - moist ~ fine carbonate elements
{pseudomycelium) - sandy clay loam - massive structure — cohesive -
Hardly fragile = alkaltie (pE ="8:4)7 e

Analysis
TIPIG UATIFLUNENTS
{sandy loam over zandy :lo: loas)
= [ R B - Hoistura as §
S . . : ' Abaorptirn Comples FC on V/S
cat : heanl. PO g Lt " of wveight
Uspth  Grain dse * pit. w:} o - LI . -:u 25 0 {maq/ 109 ¢) extroot of dry s0il
i S . W™ n, ; .
(ca) T LI # [ | ) Y g = T at 259¢C
<.2u P us50;p200u 2000p ] 2, ). 1. L) L L e Premat| Totat] e} oMg KA R T | famhonsea) |72 Ata]iS M
0.20 fi7 {10 5 28| @} o 8.3 ] 8.0 (1.3 0.7 Jo.& [1v.3 ju.o6 - 7.0 Lo | 0 g6 0.3 15.5 4.0
r =
2050 |23 | 10 5 22 | 1 8.3 {13.0 . - . fo.04¢ . o] IO ER -':.5{ gusi| 1203 20.3 8.0
o100 26 |13 18 1) el Qe fsed - Lo 4 1. Joe o hoo fus | esa a6 130 20.5 | v

Typic Ustifluvents "(soil series.No 4) are alluvial soils which border
the “toggas (terraces). They-are deep and of variable texture according
to the nature of successive alluvial deposits, but in general they

are sandy loamy to clayey loamy.sandy. They are alkaline (pH of 8 to
8.5), calcareous to mo&éiately calcareous and poor in both organic
matter and fertilising elements (phosphorus, nitrogen). On the other
hand, the C/N ratio indicates good transformation of organic matter.

The total exchange capacity of these soils is relatively low at 10 to
15 meq/100 g.

Their total water holding capacity is average and varies from horizon
to horizon (0 < 20-cm = 9.5%, 20~~.100 cm = 12.3%).



These soils may be classed as arable land, being well suited for
irrigation and the cultivation of crops, especially fruit and
vegetables.

Their bulk density is about 1.45 g/cm3 on average.

2.2.1.4% Typic ustifluvents: Soil series No 5

Profile No 35 (Bandar Wanaag);
Depression plain - Alluvial deposits = Uncultivated area - Trees
and bushes of various sizes (Acacia bussei) - Woodland -~

Permeable soil - Shifting surface;

‘Annual precipitation: 250 to 300 mi.

" Description

0 - 20 cm:

Brown (7.5 YR 5/4) - dry - some organic debris - sandy clay loam -
localised fragmentary, polyhedral, subangular structure -

porous - cohesive - roots - alkaline (pH = 8.5).

. 20 - 100 cm:

Brown (7.5 YR 5/4) - dry - sandy clay loam =~ massive structure -
porous - cohesive - roots - alkaline (pH = 8.5).

Analysis
SERL LAY IPLUSENTS
(rands ¢ ooy toom) (el serie e o)
o Huigture o3 F
" tompl ¢ 1
Uepth Genlr thee % BY faC roasi. Y. %, Avrorption Gompl- e oan 15 of welght
yot ,'M% [ B [} o F 2 {a=q/100 ) cxtrant of Ary soil
(ml o . " en
2 s A NE R G [TU g o t " 173 Ata]15 Ataf
2100 0 50 wIvou 000U wif Totuf oo | (SN {amhonfcn)

RSN BN B I PO I BRI BN ay 074 (a3 ea ) 1y . - - - () G.?




"TEXTURE

SAND (%)

ENTISOLS
Ustic Torrifluvents (soil serieg No 2)

Typic Ustifluvents (soil seriegNo 4 to 6)
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7
1%

5IC

SICL :
. Silty loam
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: Heavy clay
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: Sandy clay
: Clay loam

Silty clay
Silty clay

5ilt
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Sandy clay
Sandy loam

. Loamy sand

Sand

leam
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Comment s

Soil series No 5 covers Typic Ustifluvents. Like those of soil
series No 4 these are alluvial soils, generally located in wide
ggntly sloping depressions with natural woodland vegetation and
little cultivation. These soils are deep of mainly sandy clay loam
texture, with a predominance of coarse sand. They are calcareous and
alkaline and very poor in organic matter and nitrogen.

The average bulk density of these ustifluvents is about 1.45 g/cm3.
The intrinsic value of these soils leads to their classification as
arable land. However, their agricultural development naturally depends
on the potential amount of water from underground resources or

precipitation.

The potential value of these soils is good; they are well suited to
cultivation (fruit vegetables and other food crops) and irrigatiom.

Typic Ustifluvents: Soil series No 6

Profile No 26 (Ruqi area);

Flat valley - Togga terrace - Fine alluvium in places - Controlled
submersion from water course - Cultivated area — Irrigation as
complement (spate irrigation or pumping in the toggas) -
Permeable soil;

Annual precipitation: 250 to 300 mm.

0 - 20 cm:

Dark yellowish brown (10 YR 4/4) - wet - organic debris - clay
loam - calcareous - clear fragmentary, polyhedra}, subangular,
fine structure - porous - friable - fine and medium sized roots -

alkaline (pH = 8.5).

20 - 50 cm:

Yellowish brown (10 YR 5/4) - moist - calcareous - clayey -
clear fragmentary, polyhedral, subangular structure - porous -
cohesive - friable - fine and medium sized roots - alkaline

(pH = 8.3).



50 - 100 cm:

- - - clear massive
Brown (1O YR 5/3) - dry - calcareous claygy c :
structure - hardly porous - compact - cohesive - hardly fragile

Alkaline (pH = 8.3).

Analysis
(. : .
, Absurption Cosplet FC on 1/ 'hﬁ?t‘::g:: "
Ve pih drasn rres & FE " C:xci? o . . S ‘(...‘/100 el axtract of dry il
( » ] D . " 25
fee! Sl 5 e MWL TaN0u N g | ] pes  facatl.| Totalf € | Mg k.| w T | (cahonten) |13 Ara['S Atr
: g ’ M
! ]
- | - ‘
x| 7 of 15 {zafrse]rrles B N R I e - %y |17
w-50 (47 fI | L B S 2R RO PSR B LN B - - - - -] - - 39.4 {16.7
- - -4 -~
50-30u1 | 45 T £ 3 " " o ™ - 3 ~ ) 3 B - ~ R i ) . 3.7 |16
Comments

Like the previous series, the scils in series No 6 represent the
Typic Ustifluvents, They are soils of alluvial or colluvial origin
(togga terraces - Ruqi, for example), deep, generally with loamy
clay over clay, very calcareous, alkaline (pH of 8 to 8.5) and
moderately rich in organic matter and nitogen.

Their total water holding capacity is very high and varies according
to the norizon from 18 to 24% depending on the weight of dry soil.
Their bulk density is 1.40 g/cm3 oun average.

The iotrinsic value of these soils leads to their classification as
arable land, well suited for irrigation and crops (fruit, vegetables,
maize and other fcod crops). Their development nevertheless remains

closelv linked to potential surface water (spate irrigation) and
groundwater resources.
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PSAMMENTS

Typic Torripsamments: Soil series No 7

2,

Profile No 4 (Lughaye);

Coastal plain - Rolling country - Sandy alluvial deposits =
Rangeland with small ligneous and herbaceous plants (Acacia
spirocarpa) and near open grassland (Panicum Turgidium) - Very
permeable soil;

Annual precipitation: 50 to 150 mm.

e e B ey o i

0 - 20 cm:

Light yellowish brown (10 YR 6/4) - dry - loamy sand to coarse
sand - particular structure - very porous — shifting - fine and
medium sized roots - very alkaline (pH = 8.8).

20 -~ 40 cm:

Yellowish brown (10 YR 5/4) - moist - loamy sand to coarse sand -
calcareous = particular structure - very porous - shifting to
poorly cohesive - fine and medium sized roots - very alkaline

(pH = 8.7).

40 - 100 cm:

Light brown (7.5 YR 6/4) - moist - sandy loam to coarse sand -
calcareous - massive structure - porous - hardly cohesive -
very alkaline (pHd = 8.6).

Analysis

SYPIC TOWA IPSANIENTS

- Haisture nr ¥

r G . Y b3

e iie § o i Avatl. ro, % Abaarptlor Gnei: x KT on 15 f welihi
O NN - N o | v 25 {meq/100 g) ~rlract of dry aoll

e | (2 ar et
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Comments

Soil series No 7 represents rather sandy soils of aeolian or alluvial
origin. They are deep and of loamy sandy texture with a proportion of
coarse and medium sized sand varying from 75 to 90%. They are sllgh 1y
calcareous, extremely alkaline (pH of 8.5 to 9.0) and very poor in
organic matter and nitrogen.

Salinity, expressed by the conductivity of the 1/5 extract, is low.

Their total water holding capacitv is alsp relatively low. The amount
of moisture as a percentage of the weight of dry soil, 1/3 Atm -

15 Atm = 5.97 (G - 50 cm). Given present knowledge of these soils,
they should -be classed as non-arable (Land class No. V - USBR) but it
is possible that in the light of complementary studies (evaluation of
pntentlal groundwacer resources), thay be- reclassified in isolated
areds 1in one of the arable land classes or a different non-arable

-elass (Class VI).

As far as crops are concermed, these soils are bound to be limited to

végetables in relation wifﬁAthe climate) and fruit (date palm), but
.only an economic analysis can reveal whether they should be developed.

Soils of this type would probably be irrigaple under certain conditions
(choice of irrigation system bearing in mind the small applications
of water - less than 400 m3/ha).

ORTHENTS

Ustic Torriorthents: Soil series No 8

Profile No 40;

Plateau with aeolian cover - Gradient 37 - Coarse colluvial
deposits - Vegetation of low trees and bushes (Acacia Bussei,
Acacia misera) and grasses - Sheet erosion and wind erosion -
Permeable soil;

Annual precipitation:--300 tc 400 mm.

0 - 20 cm:

Strong brown (7.5 YR _5/6) - dry - sandy loam with high proportior’
of coarse sand - calcareous - particular and fragmentary structure
not very clear - hardly cohesive - fine and wedlum sized roots -
alkaline (pH = 8.5).
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.7 20 = 40 cm:

Strong brown (7.5 YR 5/6) - dry - sandy loam with high percen-
tage of coarse sand - calcareous - massive structure - cohesive -
very fine roots - alkaline (pH = 8.2).

40 - 100 cm:

Strong brown (7.5 YR 5/6) - moist - sandy loam with high
percentage of coarse sand - calcareous - massive structure -

cohesive - alkaline (pH = 8.2).
Analysis
UST1 T TORRJORTHENTS
N Holsture as £
. . o PO Abasrption Complrx € on 1/5 of weirht
Napth Graln oize 3 IF ol ,:i:} oh : o M:“' 25 (=ra/100 g} artract of dry wil
(ia) w9 g | 0 | co | el s aais
21 0L 90 oy 2000w | 7 rPe WAvnil.f Totalf fa | Mg L3 AN T 1 (aannasca) 3 Ata|l§ Atal
Va4
0.m 315 4 7 2 2y A.5 0,90] 0.57] 0.1 - 9.9 4.0
.20 | 16 N RV 2.3 13.¢
o-t00f s L2 foe fae ) e - - -

Comments

These coarse—~textured Ustic Torriorthents are sandy loam to sandy
clay loam at depth, containing a high proportion of coarse sand

(> 507%). They vary in depth according to geomorphological location
but are generally less than | m thick overlying rocks, gravel or
stones. They are calcareous with friable nodules, alkaline and very
poor in organic matter and nitrogen.

They have poor total water holding capacity; 1/3 Atm - 15 Ata = 77 of
weight of dry soil.

In conclusion, these soils are of poor to moderate intrinsic value.
Their agricultural potential is considered mediocre. They are classed
as non-arable land (land class V or VI for irrigated crops). they

are totally unsuitable for rainfed cultivation.
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2.,2.3.2 Lithic Torriorthents: Soil series No 9

_Profile No 5 (Gat Gaara);
Very eroded colluvial glacis (eroded in gullies) =~ Colluvial
deposits - Loamy sandy to stony - Low bushes to Acacia Sp. -

Permeable soil;

Annual precipitation: 150 to 200 mm.

Description

0 - 20 cm:

Yellowish red (5 YR 5/6) - dry - sandy loam with much coarse
sand and calcareous gravel - particular structure -_very porous
shifting - very fragile - very alkaline (pH = 8.7).

20 - 60 cm:

Reddish brown (5 YR 5/4) - dry - sanﬁy clay loam with much
coarse sand and calcareous gravel ~ particular structure - very
porous — shifting - very alkaline (pH = 8.7).

> 60 cm:

Extremely gravelly horizon.

2.2.3.3 Lithic Uéto:thents: Soil series No 10

Profile No 25;

Hillsides with a gradient of about 37 - Shallow, loamy sandy
colluvial deposits - Cultivation of sorghum - Permeable soil;

Annual precipitation: 450 to 500 mm.

Descriatiog

0 - 30 cm:

Dark brown (7.5 YR 3/2) -~ dry - sandy loam, slightly calcareous -
not very clear structures - cohesive - roots - very alkaline
(pH = 8.6).



30 - 50 cm:

Pale brown (10 YR 6/3) - dry - sandy loam, very gravelly ( 40%
of gravels 2 mm in dia.) - massive structure - roots - alkaline
(pH = 8.3);

> 50 cm:

Gravelly horizom with 80% coarse-elements (gravel, stones, etc.).

Analysis
LITULE ToMR ORVERNTS  LITHIC "STORTING
(avil ~00vies Yo 9,30) -
' F a : ' ; { Ugiztura as T
Absorplion Conples EC on §/S N
i N (e Nomil. PO P . of wmight
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20 2 u 50 wawou 2000w | 2 | P o fvmnf Torar| e [ me | ow LB | T Lgoazeay |73 Ate[15 ALe
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04| | 9 pu 2 1200w ne v 1041 0.5 4 .5 1.7

Comments on soil series Nos 9 and 10

According to their geographical locations, the soils in series 9 and
10 are named Lithic Torriorthents and Lithic Ustorthents respectively.
Their main morphological characteristic is their depth (30 to 60 cm).

They are generally located on more or less eroded plateaux or eroded
hillsides. The dominant texture is sandy loam with a high proportion
of coarse sand (40 to 507). These soils are gravelly (> 20% of gravel
below a depth of 20 c¢m), calcareous, alkaline (pH of 8.4) and poor

in organic matter and nitrogen. They have a ‘low total exchange
capacity of less than 10 meq/l00 g.

These soils are unirrigable and uncultivable.
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.3 MOLLISOLS

.USTOLLS

Typic Argiustolls: Soil series-No. 11

Profile No 21;

Plateau with a gradient of about 1% - Clayey and calcareous
colluvial deposits - Cultivation of sorghum - Permeable soil;

"Annual -precipitation:- 400 to 450 -mm.

&

0 —-.20 cm:--

‘Dark yellow1sh brown (IO YR. 3/4) -.moist - organic and
calcareous resldue - sandy clay - clear fraomentary, polyhedral.
subangular.structure — porous - cohe51ve ~ friable - very fine
roots - regular limits - alkallne (pH = 8. 2) '

20 - 60 cm:

Brown to dark brown (7.5 YR 4/4) - wet — calcareous - clay -

- not. very clear, fragmentary structure, tending to be polyhedral
and subangular - porous - cohesive - fine roots - regular
limits - very alkaline (pH = 8.6).

60 .-..100 cm:
Dark reddlsh brown (5.¥R 3/4) - wet - calcareous - clav -

‘ma851ve ctructure - not very.porous - cohesive - not very
“friable - @ féw rootlets'— alkallne (pH = 8.3).



Analysis
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Comment s
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This series is represented for the most part by soils under rainfed
cultivation. These soils are defined as Mollisols and their main
morphological characteristic (clayey texturé) -ledds to them being
classed as Argiustolls. They are deep, clayey (40 - 507 fine
‘eleménts less than 2 microns) and well structured at the surface
"(0 - 30 cm) except for 1 cm of shifting mdterial on uncultivated
land. They are calcarecus (friable nodules), -alkaline (pH of 8.3

to 8.5), lacking in organic matter, nitrogen and ‘phosphorous and
very poor in assimilable potassium.

Their total exchange capacity is very high on average being between
20 and 25 meq/100 g. They are saturated in calcium (S/T = 100).
B . L - 1 . o B .

Their total water holding capacity is relatively high, between 13 and
147z (1/3 - 15 Atm) of the weight ‘of "dry soil.

The bulk density varies from l.40 to l.45 g/cm3 (average = 1.42 g/émB).

On the whole, permeability of these soils is average. The infiltration
rate varies from 2 to 3 cm/hour. But the formation of a film by rain-
fall compaction effect on cultivated land ternds to reduce this
ermeability and thus limit infiltration in areas left fallow for
considerable periods, increasing runoff and encouraging erosion.

This erosion may be rationally countered by contour cultivation
(ploughing, sowing) or by the construction of bunds in areas of
steep gradient.
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In conclusion, soils in series Il have righ intrinsic- value and
constitute the best land on the plateau and possibly of the entire
North-West Region. They are highly suitable for cultivation but
‘their- productivityistill depends on rainfall; that is, one can have
goad land but without rainfall production would be nil. These soils
are also well suited for irrigation but, given the potential of
groundwater tesdurees (for example), they might well never be
irrigated. The improvement of such land would thus be conditioned
by the farming techniques employed as well as by the use of mineral
and organic fertiliser (cf. Agronomic Report No 7).

Typic Argiustolls: Soil series No.12

. Profile No 30 (SW Aburriin);

Plateau - Gradient 172 - Clayey colluvial deposits - Tree, bush
and grass cover (basically Acacia etbaica); open woodland -

40% vegetation cover - A few sorghum fields in places - Sheet
erosion - Rangeland - Wood production - Many dead trees - Poorly

permeable soil: -

Annual preécipitation: 400 to 450 mm.

Des¢ription

0 - 20 cm:
Strong brown (7.5 YR 4/6) - dry - organic debris - clayey -

fragmentary, polyhedral, subangular structure - cohesive - fine
roots - regular transition - alkaline (pH = 7.7).

20 - 60 cmy

Dark brown- (7.5 YR 4/4) - dry - clayey - massive structure -
very cohesive ~ scme fat roots — regular transition - alkaline
(pH = 8.2).

60 - 10C cm:

Idem except very alkaline (pH = 8.5).
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Comments

The classification applied to soil series lI remains true for this
series, except that these soils are more clayey. In fact, the clay
content (i.e. elements of less than;ZEmicroqs) is-always greater
than 507 (being between 52 and 60%).

These soils are hardly cultivated, except in very localised spots
by semi-settled nomads. Currently, this area is .a :forestry reserve,.

These soils are calcareous at depth (pH of 8.4), are well supplied
with organic matter and nitrogen and assimilable.potassium but very
poor in assimilable phosphorus.

Their average water holdxng capac1ty is 15 to. 16 -of the weight of
dry soil. . I
Their very poor permeability (infiltration rate of less than 2 cm/h),
due in for the most part to high clay content, compactness and the
formation of film by rainfall compaction effect helps accentuate the
stagnation of .water on the soil during heavy.storms and thus limit
infiltration of water.at. depth. e

In the present situation series 12 soils mostly have a cover uf trees,
which wither when precipitation is less than 350 mm/year.

In conclusion, land in series 12 which has a high clay content ana
poor permeability, are moderately to marginally suitable for rainfed
cultivation. However, such land cannot be entirely dismissed for
development under rainfed cultivation until experimentation has heen
carried out with a few sorghum plots (which currently provide poor
vields of 3 - 5 q/ha), carefully chosen according to the above
criteria. This experimentation should be undertaken under the strict
control of the manager of the new research station and rainfed
cultivation extension service.
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It is only after agronomic and economic analysis that it will be
possible to conclude finally whether it would be reasonable to
include this land in the extension of rainfed cultivation areas.

With irrigation, these soils should be classed as arable land with
good potential, but unfortunately groundwater resources are
practically non=-existent.

_ VERTISOLS

USTERTS

Typic Chromusterts: Soil series No 13

Profile No-8- (Tog Wajale); -.

Plain ~ Gradient less than 1% - Clayey alluvial deposits - Grass
cover, basically Chrysopogon aucheri; edaphic grassland -~
Cultivation of sorghum in very isolated spots — Poor yields

(200 kg of grain per ha) - Sheet erosion - Practically impermeable
s0il - Powdery surface and shrinkage cracks in places;

Annual precipitation: 450 ‘to 500 mm.

Description

0 - 20 cm:

Dark brown (10 YR 4/3) - dry - organic debris - heavy clay -
clear fragmentary, polyhedral, subangular structure; fine -
cohesive - fragile - fine to medium-sized roots - regular
transition - alkaline (pH = 8.3).

20 - 50 cm:
Dark brown (7.5 YR 4/4) ~ moist = heavy clay -~ clear fragmentary,

polyhedral. subangular structure - cohesive - friable - compact -
a few roots - regular transition - alkaline (pH = 8.4).
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50 - 100 cm:

Dark brown (7.5 ¥R 3/2) - dry - ‘heavy’ clay - massive structure,
not very friable - compact < no roots - alkaline (pH = 8.4).

Analysis
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Comments

Classed as Vertisols, the Typic ChromustertSuaréuvery clayey (heavy
and clay); with a clay content of over 607%. These soils are deep,
cracked, compact, poorly permeable (infiltration rate of about

1 cm/hour). They are slightly calcareous, alkaline (pH of 8.2 to 8.8),
well supplied with organic matter and nitrogen and assimilable
potassium but very poor in assimilable phosphorus. Their total
exchange capacity is high, being over 30 meq/lOO 8- They are

saturated in calcium (S/T ~ 100%) .

They are not very saline. They become progressively more alkaline
with depth (Na/T > 15), reducing permeability 'even further.

Their total water holding capacity is high, varylng from 16 to 23%
accordlng to the horizon (average 16.8%). :

The bulk density of these soils is about 1.40 g/cm3.

Moisture retention is good and the soils are slightly moist below
30 cm even at the end of the dry season.

The main limitation to agriculture is water availability. The amount
and reliability &f the rainfall are such that the land is classed

as marginal for rainfed cultivation. There are no nearby sources for
an irrigation system.
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2.5 ROCK LAND: SOIL SERIES No~ 14
Roék land constitutes most 6f the studied afea;'ftnis unsuifable for
cultivation. . ' '

2.6 "SOIL CLASéIFICATION, GENERAL DISTRIBUTION"

Seéwtaﬁle‘5ﬂgéhewféiiawing pégé;A”
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Chapter 3

LAND CLASSTIFICATION

Two classifications were considered in the course of the soil study of the
North West Region:

Classification of the land with a view to its use for rainfed farming,
for which four classes of suitability are defined hereafter, taking into
account the morphological characteristics of the soils and the intensity

of rainfall (see map 2);

Classification of the land with a view to its use for irrigated farming,

for which six classes of suitability for irrigation are described hereafter,
taking into account the morphological characteristics of the soils and
especially the potential ground water resources (see map 2).

RAINFED CULTIVATION

CLASS | - GOOD CROPPING SUITABILITY

Good arable land capable of producing high yields at minimum production
costs. This class corresponds to deep soils (> 50 cm) of medium to
fine texture (loam to clay), the clay content representing less than
50Z of fine particles smaller than 2 microns, with moderate to

normal drainage, a moderate level of fertility, low salinity,

optimum pH in the range of 5.5 to €.2 (limits 5.2 and 8.5) and 2

lime content of less than 257.

The mean annual precipitation must be greater than 350 mm, falling
for the most part during the cropping cvcle, from April to September
inclusive.
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CLASS 2 - MEDIUM CROPPING SUITABILITY

Arable land likely to give operating results significantly less
favourable than thoge obtained with class "1 land, on account of
1esser ylelds

This class corresponds to deep soils (> 50 cm) of very fine (clayey)
texture, the clay content representing between 50 and 60% of fine
particles smaller than 2 microns, or to soils of balanced texture,
sandy clay loam.

Drainage is imperfect to excessive.
The mean annual precipitafion must be in ‘the range of 350 to 400 mm,

falling for the most part during the cropping cycle, from April to
September inclusive.

:CLASS 3 f,POOR CRQPPING SUITABILITY

Arabie land from which’ only very marginal results can be expected.
This class corresponds to soils the morphological characterlstlcs
of which exclude rainfed agricultural development:

soils of very flne texture (heavy clay) with more than 60% of
fine partlcles smaller than 2 microns, mediocre drainage and
a tendency to be alkallne ‘at depth (> 50 cm),

solls of coarse texture (loamy sand to sandy loam) of varying
depth (30 to 100 cm).

CLASS 4 - CROPPING UNSUITABILITY
This class covers landjwhich receives less than 200 mm of rain per

year. It may consist in clayey, sandy or gravelly soils or it may
represent rock land.

IRRIGATED CULTIVATION (US Bureau of Reclamation)

CLASS 1

Arable land capable of producing high yields at minimum production
cost for a wide range of crops.
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CLASS II

Arable land likely to give operating results significantly less
favourable than those obtained with class I land, on account of
lesser yields and/or higher development and operating costs.

CLASS 111

Arable land from which only marginal operating results may be
expected. All land presenting more marked deficiencies will tnerefore
be considered as mon-arable.

CLASS IV (particular case)

Land which could be arable under'dértain"pa%ticdlar condition. Such
land should be considered as non-arable but is characterised by a
phy51ca1 and economic environment whlch allows 1ts development to be
envisaged under special condltlons Whlch would be strictly defined
(for example orchards, vegetable growing, étc). In view of the
economic and/or technological environment, the limiting factors
relatlng to the soil characterlstlcs are not considered to be
51gn1f1cant, and the ant1c1pated operating results may exceed those
obtained by development of the land tlasses described previously.

CLASS V

Land which is '"mon-arable" in the present state of knowledge and
of the projects in progress. In the light of further agromnomic,
hydrogeologlcal economic or engxneerlng de81gn stadles, it cculd
prove possible to reclassify this land in one of the arable land
classes (alternatively in tHe non- -arable class VI). 4 pilot project
could be recommended if necessary.

CLASS VI

Non-arable land. Non-irrigable.
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3.3.2

LAND DISTRIBUTION

RAINFED CULTIVATION
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Area
Class Cropping suitability
ha i
1 Good 99 000 2.96
2 Medium 292 000 8.72
3 Poor 44 000 1.32
4 Unsuitable 2 915 000 87.81
TOTAL 3 350 000 100.00
IRRIGATED CULTIVATION
Land class . Area
. Irrigability
Class Group ha 3
I Arable Excellent 3 500 0.10
II Arable Good 0 0
111 Arable Fair to restricted 0 0
Limited ) .
ET | eqrapre < Restricted to good for special crop] =~ 2 500 0.08
Temporarily 5
v iti 1 091 000 .
non-arable | Under conditions 9 32.57
VI Non-arable | Non-irrigable 2 253 000 67.25
TOTAL 3 350 000 100.00

o0o
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Appendix

=~ SOFL-PESCRIPTIONS AND-*ANALYSIS -
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PROFIL No.42-43

SOIL DESCRIPTION AND ANALYSIS - TOG WAJALE (John DICKINSON, Oxfam, April 1980)

Descrigtion

Land form: level to very gently sloping plain;

Surface: newly cultivated;
Vegetation: umplanted,

0-20 cm: very dark brown (10 YR 2/2), clay, dry, very firm, very
calcareous, pH 7.7,

20-50 cm:  dark brown (10 YR 3/3), clay, slightly moist, very firm,
very calcareous, pH 8.2;

50-100 cm: strong brown (7.5 YR 5/6), clay, slightly moist, very
firm, very calcareous, pH 8.l.

Analysis
rain gize doluble catiors Soluple
Profilej Depuy pi oy % FE Ye/100 g anions (me/L)
. Texturs
Jo (e}l B O | (%) - - N B -
2 -Sazd| Silt] clay Ca  |ug S R SN
0 7.7 | 3.8 22 i9 59 Clay 0.20 {0.40 {0.037 0.005{ 6.0} 3.5
42 z 8.2 2.5 § 14 ! 75 { Clay 0.115(0.23 [0.248 p.C03 | 7.2| 4.5
100 | 8.0} - 1€ 1 15 1 63 | Clay 0.645/0.43 [2.243 p.006{ 5.6 |39.0
0 | 7.814.5 } 20 | 17 | 63 | Clay 0.07 {0.14 {0.037£.004] 5.3 { 2.3
43 50 8.2 | 3.8 20 11 89 flay 0.3750.50 10,399 P.003{ 9.9 | 3.2
100 | 8.1 - 1€ 7 1 77 | Clay 0.315{0.611{1.930 p.oog | &.0 |40.6




§6 -

PROFIL--No.44 to. 47

SOIL ANALYSIS AGABAR (p. &4, 45, 46 and 47) (John DICKINSON, Oxfam, August 1980)

Solubie cations Soluble -
- iv N L - He/200° g apioss (me/l
. Wexiire fmmifidtinem : - o

= (%) HB L T R (R N - -

T 22 fug Mal | & fECo T el
‘hff@“='»:2ﬂqm§:'~{fiwtf LLnf i A s T ST S it .
o o 7.6 | - ed” 7 9" |Loany sand {0.56§ 0.340.042/0.054 41.0} 4.0 ;
tad s6 1so b o 1% i 9,45 | 1.90l0.068{r.169]. 5.4} 75.0

., ‘.' » Ut ’ "_' - - 5 - . N - v

LT e o35, 1aBd wihagsloan |.0.085, Q-34.0.R7110,0634 13,9 1 100
50 [747.] - |'56.|' |33 |Sandy ciay] .48 |1:08040.526 0.0304.'6.9] €4.C

Tl Lol | - T [0.0700.210[0.015[0-616] 5.0 5-0
a 76:1 %3 |11 .| Sandy loan }.0.233{ 0078 0.032|0.015 v;4.é 4.0 }

47 0o |s.0 - 70 | 13 17 Sandy loaz 0.025¢{ S.6{ 3.7

PROFILE No.48

SOIL DESCRIPTION AND ANALYSIS (John DICKINSON, Oxfam, August 1980)

Site: Damka farm at SE of farm;
Land form: shelf on valley sicle;

. Slope: gently sloping;
Surface: recently ploughed;
Vegetation: umplanted;

Ap - 0-~15 em: brown (7.5 YR 5/4), dry, dark brown (7.5 YR 3/4), moist,
SCL, dry, loose, few fine roots, very calcareous, pH 7.2,
boundary abrupt and smooth;

B1 - 15-50 cm: brown (7.5 YR 5/4), dry, dark brown (10 YR 3/3), moist,
sandy clay loam, dry, moderately firm, moderately developed
coarse prismatic, few very fine: fissures, 1% very fine to
medium pores commun very fine to fine roots; very calcareous,
pH 7.7, boundary-clear and smooth;
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320a - 50-160 cm: dark yellowish brown (10 YR 4/4), dry, dark brown

(7.5 YR 4/4), moist, sandy clay, dry, very fgrm,- .=
weakly developed medium angular blocky; ‘1 to gz
very fine to medium pores, common very fine to fine
pores, very calcareous, few to common fine to medium
salf calcium carbonate deposits, pH 7.5,

! A - ! ' nesse e esaissiunls sationvy. | o, Fulde )
Pt Lel--Dep : o Ye/100 ‘ '
|-prterirel-Deptn | pH |- " , He/100 g acions (m./lj‘
- TRETUSe e MR R e -ay n cn

Pl - s - N =

O EF BN S £

- IWTG;T S

B i

BTN O ST 2N ¢ a;*“;' 5. 158 yi2fd 0.297 ﬁ"ﬂ"“‘F’ﬁ“""“?‘g ‘
17 0% |78 |- o Sendy Ch  0.270 | 02335 0.0210.003} 5,0 | 4.0
- :-V*_‘-w‘-iwféc-fpvn-- o .‘-um. - i 9O S e - §0.ARS | 248 ' Qu039 q.004, ,'*5-,39--"1__-’-%:9;

R A e I U SRS AUTE JEE A A N $EL .

0,229.10-150 0,213 19:00€] 5.4, |, 2.
'50-105) 7.5 | - “{ 0 {13 37 |sc - 0,350 03953 0,704|0.003F 5.0 5‘7‘
j05-160) 7.6 1 - 1 so {11} 39 fsc ' 1,070 | 0.743| 0.863 [0.005] 6.0 ] 65.
- '5_‘. - ~2 e .Ja as.on _.- IPEE WA = ;.\L i — N . . e

e
e oo

] fo.,;s Tg.2 | 2wl 61146 | 23 fseL | J.z'wbj 0,229 0.014{0.p10{11.0 6-.§
8

000






