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| TABLE 5.1 Land Classification for Controlled Irrigation Schemes
" Class 1 2 3 4 b Symbol
Minimum sodil
finiting €5 a0t
d:veloggment {ems) 100 60 o - B0 d
Salinity
E. C. in mmhos
at {ixed depths
0-50 cm = 4 = 4 4-5 8-12 Umizmited g
50-100 cm - & - 4 = B =12 b
100-150 cm - 4 4-8 = B Unlirmited b
Alkalinity
E.5. P. at
fixed depths
0- 50 cm =15 -~ 15 <15 15-25 Unlimited a
50-100 cm =15 = 15 =315 - e i
100-150 crm =15 = 5 =15 Uniimited
exture Sandy loam Loamy sand Loamy Loamy Unlimited b= stratifi-
to friable to #and to sand to Aations
clay permeable moderately clay v= very coarse
clay " permezable texture 1
clay l= moderately
Ccoarse .
texture i
m= moderately
fine texture
h= very fine
texiure
Topography Lirtle Moderate Moderate Severe Unlimited g= gilgai
gilgai gilgai gilgai gilgai t= topography
formationa formation fot mation ar
or no or no or moderate H
rostrictions restrictions moderate restrictions i
reatrictions
Profile No limit Water Water move- Water move- Un- p
Character- to waler movement ment and ment and limited
istics movement and root root develop-root develop-
or root develop- ment restiric- ment
I:IBTEII:I'P- menti a ted. ml:ld.ltl'i.tllj'
ment. Well litile Moderately to
structured. impeded. structured. severely
Well to restricted.
moderately Moderately
structured. to poorly
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2. 14 So:ils

A sema- aetatied s0il survev of the arza was made at 2 density
ol 2 sites per square kilometrs, L0Z ol these sites being samipled with
443 samples taken at fixed deprhs and larer chemically analysed. In
addition, at selected sites, core samples ware taken for laboratory

analysis of soil physical chara teristicsz.

kY

The soils were classifieg on the basis of Lhe "1, 5. Depariment
of Agriculturs Soil ZTlassificatior 7th Approximation (1960} and sub- *
sequent Supplements (1964 and 1967) asing field profile descuviptions
and chemical analysis results,. Two 301l Orders were io=ntifilied in the
area, namely Entisois and Vertisols and the soils map, Plate 2, shows
the distribution of these Orcders and the subdivisions of sach Ordar

based on soil texture and electrical conductivity. This seil classification

15 shown in Table 2. 6.

Vertisols occur in flat aveas and slight depressions, are brown
to yellowish brown in colour and of fine fexture, ranging from clay loam
to silty ¢lay to clay.  In some casers they overtie inedium or coarse
textured horizonsg or stratified material. The surface conszists of a soft
mulch or semi-hard to hard crust. These soils have no salt or sodium
harzard in the topsoll, but may have a slight to mod=rate or occasionally

severe salt hazard in the subsoil.

Entisols occur as isolated patches or narrow, relatively high ridges
corresponding to former river levees. They have coarse to moderately

fine textures and are generally more saline and alkaline than the Vertisols.

Hydraulic conductivity rests carried out on undiswurhed core
samplzs indicate that, in general, the soils have no irrigation or drainage '
problems except for the Udorthentic Chromusterts, which need careful .

p i
management under irrigation, du:to their rather lew hydraulic conduct-

ivities. Soils overlying stratified deposzits may also suffer some degree

of reduced conductivity.

Previous studies of infiltration ar the Afpgol Research Farm indicated

a steady infiltration rate of approximately 0.4 cm/honr «fre~ rapid initial
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TABLE 2.6 Soil Classification

Landform Subdivision, Order, Mapping . 1
- . . Lexture
Series and Subseries Symbol mimhc

FLOOD PLAIN MEANDER
VERTISOLS
CHROMUSTERT (Recent Alluvial) Gl

Udic Chromustert: hue 10 YR. Gl 1la
Gl lall medinm, fine cveriying =
medium/ coarss
Gl la2l )-medinrmn/fine overlying <
Gl 1a22 )- fine =
Gl la3l medium/iine aveviging
stratifications <
Udic Chromustert: hue 7.5 YR. 11lb
Gl 1bll medium/ fine overlving <
medium/coarse
Gl 1821 medium/ fine overlying =
fine
Gl 1b31 medium/ fine overlying <
stratifications
Udorthentic Chromustert Gl 2
Gl 211 medium/ fine,cveriying <<
medium/coarse
Gl 221 mediurn/ fine overlying <
fine
PELLUSTERT G 1
Udorthentic Pellustert G 13
G 1311 medium/ fine overlying <
finie
CHROMUSTERT (Old Alluvial) Sr
Udic Chromustert Sr 11
Sr 111 )-medium/fine overlying <
Sr 112 ) fine =
Udorthentic Chromustert Sr 2
Sr 211 )-medium/fine overlving =
Sr 212 ) fine =
FLOOD PLAIN SLACKWATER
VERTISOLS
PELLUSTERT Sc
Udorthentic Pellustert Sc 11
Sc 111 medium/iine overlying <<
fine
CHANNLEIs REMNANT (Levee Soils)
N ENTISOLS
USTORTHENT C
Typic Ustorthent c 11
Clit coarse/medium <
LILOUEnOUT proille
C 121 coarse/medium cverlying <
fine
C 131 coarse/medium overlying

stratifications <
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infiltration in dry soil through cracks. Two further ficid ¢=sis in the

Afgoi area confirmed this infiltration value, which may be wsed for

the similar soils of the Balad area. It is not possible to forecast
accurately the effects of irvigation on the soils over a long pericd.

The possibility of changes arising in hydraulic concductivity lve to the
presence of salts and sodiurn in the irrigation water muet Le berne in mind.
Reduction in permeability would affect the tirne talcen for the recuired

flood irrigation application tc infiltrate into the soil, resulting in possible

~

underwatering or delay in planting.

Soil moisture retention characteristics were measured on un-
disturbed core samples fron eight sites, typical of the move irnportant
s0il series. Available moisturz is defined as the differen~:s ia moisture
content of the soil between Field Capacity and Permanent W'iting point.

A soil suction of 0.3 atmospheres is frequently taken zs tns *ield Capacity
condition, but under flood irrigation conditions, a value of L. 1 atmosphere

suction would seem more applicable for this condition afrer zn extended

period of flooding and subsequent drainage. A soil suctiov of 15 atmospheres

is taken as being equivalent to the Permacent Wilting Peoint.  Tising 0. 1
atmosphere suction as fieid capacity, the soils can retaic b2tween 20 and
25 per cent Vi moistu__j.r'__e, but if the value of 0 3-atmosphere is used,
available moisture is only 12 to 15 per cent. Thus 1 metre¢ depth of wet

soil contains at the most 20 to 25 cm of moisture available to the plant.

A Land Classification map (Plate 3) has been prepared, based on
the U.S. Bureau of Reclamation Standards Specifications, rodified to
suit prevailing local conditions. In the classification, the fcliowing criteria

were used: -

a) Depth of soil to horizons likely to limit root develcpment.
b) Salinity expressed in mmhos/cm electrical conductivity (EC).
&
, c) Exchangeable Sodium Percentage (ESP) a value of 15 heing

taken as critical.

vmel nlagead s O rOOnY = aA

* e il g



1y,

e) Topography, former river channels being excluded

from cultivable land.

f) Profile characteristics affecting drainage and root

development.

The characteristics of each land class are shcwn in Table 2.7,

For further detail of the soils of the area ard similar soils st.c, -

in the Afpgoi area, the reader is referred to Volume V Soils and Ave o

Results of individual analyses and all profile descripuionrs ara in< luc -

the Data Supplement reproduced in limited numbers tn

reports.

aCCoMmipany (.

1 .
T



Slonnmuin sorl e oth

to dhifferent test ore

class {(cins) e 60 =0 50 50
Salinity
E.C. in mmbhos at
fixed depths
0- 50 ¢cm L L 4 - £-12 unlimited
50-100 e¢m <4 < 4 £ K Hol2 “
100-150 cm <4 4-R < 8 unlimitec _
Alkalinity
ESP at fixed depths
0- 50 cm <15 £ 15 <15 15-25 unlimited .
50-100 cm <15 <15 < 15 < 25 H
100-150 ¢m <13 <15 < 15 unlimited
Texture clay loam clay loam sandy clay loamy unlimited » = stratificati
to to loam to to very coar st
permeable moderately moderately clay textire
clay permeable permeable mocerately
clay clay coarse text
1 mocerately
fine texture
' h = very fine
texture
Topography no no moderate moderate unlimitegd ¢ topography
restrictions restrictions restrictions restrictions
Profile no limit water water water unlimited 2
Characteristics to water movement movement movement
movement and root and root and root
or root development development ) development .
development. a little restricted. moderately
Well impeded. Moderately to
structured Well to structured severely #

moderately

restricted



TABLE 2 6 Soil Classification
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Landiorm Subdivision, Order, Mapping EC
. o . Texture
Ser.es and Subseries Symbol mmhos/cm
ELOOD 1.V IN MEANDER
VERTISOLS
CHROMUSTERT (Recent Alluvial) Gl
Udic Chromustert: hue 10YR. Gl la
Gl lall  medium/ fine overlying <4
medinnn/ coarse
. Gl la2l medium/ fine overlying < 4
Gl 1a22 fin= > 4
Gl 123l medium/ fins overlying .
stratifications 4
Mdi¢ Chromustert: hue 7. 5YR. Gl Ib
Gl 1bll  medium/ fine overlying <4
medium/coarse
Gl 1b21 fine
Gl 1b31  medium/fine overlying <4
stratifications
Udorthentic Chromustert Grl 2
Gl 211 medium/ fine overlying <4
medium/ coarse '
&1 221 medium/fine overlying <4
line
EE_L_,:“_UD I'ERT Gl
Udorthentic Pellustert G 13
Gl3 11 medium/fine overlying <4
Iine
SHROMUSTERT (Old Alluvial) Sr
T Udic Chromustert Sr 1
B Sr 111 ) medium/{ine overlying <4
Sr 112 {ine >4
EJ_(lg_r_f__ftt\:)_t_i_(j Chromustert Sr 21
Sr 211 ) medium/ fine overlying <4
Sr 21z fine >4
00D PLAIN SLACKWATER
‘ERTISOLS
pEl_,f.,_l_?S'l'ER'I' Sc
Udo_r?;fm'ic Pellustert Scll
Sc 111 medium/ fine overlying < 4
' fine
ANNE L REMNANT {Levée Soils)
NTISOLS
USTORTHEN P C
o _ISP_TL Ustorthent Cc 11
Cll1 coarse/medium <4
ticwdghout protile
C l2l coarse/medium overlying <4
fine
C 131 coarse/medium overlying

stratifications

<4



Fhe soil§ were Classified on the basis of the U. S, Department of

P il Clace:r: ., = . . . N
Agriculture Soil Classifi 0, ‘th Auproximation (1960) and subsequent

3 fril = ol ‘ - 2 . » . . N
Supplements (1964 and 1947) using field profile descriptions and chemical

analysis results. Two s0,] vrders were identified in the area, namely

Entisols and Vertisols ang the soiis map, Plate 2, shows the distribution of

these orders and the subdivisions of cach order based on soil texture and
electrical conductivity., This sol clissification is shown in Table 2. 6.
Vertisols ocour i flat areas and slight depressions, are brown

to yvellowish brown in colour and of fine texture, ranging from clay loam
to silty clay to clay, in seme cases, overlying moderate or coarse
texturced horizons or stratified material. The surface consists of a soft
mulch or semi-hard to hard crust. These soils have no salt or sodium
hazard in the topsoil but may have a slight to moderate or occasionally

severe salt hazards in the subsoil,

Iintisols occur as isolated patches or narrow relatively high ridges
corresponding to former river levées. They have coarse to moderately fine

textures and are generally more saline and alkaline than the vertisols.

Hydraulic conductivity tests carried out on undisturbed core
samples indicate that, in general, the soils have no irrigation or drainage
problems except for the Udorthentic Chromusterts, which need careful
management under irrigation due to their rather low hydraulic conduct-
ivities. Soils overlying stratified material may also suffer some degree

of reduced conductivity,

Previous studies of infiltration at the Afgoi Research Farm
tdhicated a steady infiltration rate of approximately 0.4 cin/hour after
rapid initial infiltration In dry soil through cracks. Two further tests
in the Afgoi Project area confirmed infiltration to be of this order. It is
not possible taforecast accurately the effects of irrigation on the soils over
a long period. The possibility of changes arising in hydraulic conductivity

due to the presence of salts or sodium in the irrigation water must be

d o1




19.

Soil moiat'::re retention characteristics were measured on un-
disturbed core samples from six sites typical of the more important
fOil series.  Available moisture iy defined as (e difference in_rnoisture
content of the soil between Field Capacity and Perrnanent Wiiting Point,
A soil suction of 0. 3 atmospheres ig frequently accepted as representing -
the field capacity condition and a suction of 15 atmospheres is taken as
equivalent to the permanent wilting point. The scile ol the Aigoi-Mordile
area can retain 10 to 15 per cent v/v available moigture or hetween 10 and -~

15 ¢cms of moisture per metre depth of soil.

The Land Classification Map, Plate 3, has been pPrepared, based
on the U.S. Bureau of Reclamation Standards Specification, modified to

8uit prevailing local conditions. [n the classification, the following criteria

were used:-

a) Depth of soil to horizong likely to limit root development,

b) Salinity expressed in mmhos/cm electrical conductivity (EC).

c) Exchangeable Sodium Percentage (ESP) a value of 15 being

taken as critical.
d) Texture, Five textural classes are recognised.

¢) Topography. Former river channels being excluded from

cultivable land,

f) Profile characteristics affecting drainage and root

development,
The characteristics of each land class are shown in Table Zin '

For further details of the soils of the Afgoi-Mordile area and
similar soils étudied in the Balad area, the reader is referred +o
Volume V - 'Soils and Agriculture'. Results of individual analyses and
all profile descriptions are included in the Data Aunex repreocuced to

accompany the report Volumes 4 and 5.
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Vegetation and Pnash Clzarance
R iz z

v elassification of the ve_etation cver the area was made b means
.xl observation and photo-intersretation. Ihe vegetation comprises
«s and herbs, shrub and tree stecies. Thre following four categories

tsed as a basis tor the estuanation of ciearance requirements.

o | Land ot present under cultivation carrying oanly scattered

shade trees, usvally Dobera glabra, and Acacia bussei or |

land recertly abandoned with only light regeneration of

bush.,

I! Land cuilivated in the past, oul with considesabie revenerated
L &

bush largely Corniphora spp. with zonie Acacia nubica and

A. nilotica and scartered specimens of Dobera giabrz. Open
grassy areas are comron and constitute about 50 per cent of

the area covered by this class.

[I Dense bush comprising Acacia nubica, A. nilotica, A. bussei,

A. seyal, Comiphora spp., Cordia gharaf, Dobera glabra,

Grewia spp., Dickrostachys glomerata, Euphortia spp. and

Salvadoria persica with less than 25 per cent of the area

constituted by open grassy areas.

i Impenetrable heavy bush with few open spaces with

Dichrostachys glomerata being the dominant species.

-nemsed clearance will involve the use of crawler tractors of 100 H. P,

caer, preferably equipned with a front mounted rock rake to uproot
‘ndrow the bush for burning. The overation should te followed by

wloughing.  Mechanised clearance should not be necessary for

wnton Class 1. The areas of each vegetation class and the estimated

roums required for cleararce and subseguent root ploughing are

n Table 2. 8.
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LEGEND
LS
Canal in wvse._. . _ _ __ __ _ __ _ _ ___ _ __ _ A 2 i M
Canal in poor condifion..._______-__'.__h_a—_..
Canal not in use 1969.——_______._.-._-______

Form in wse._____ ____________ pmeoy
Farm not in use._______________.z

irrigation tvbeweltlt . __ __ _ _ _ _ _ _ _ _ _ _ _ e
Banana packing station tubewell_ __ ___ _ o
Notes -

Farms in use from Lockwood Survey Corporation Report
Vol.1T Map 18 with revision for Principale Canal area
from February 1969 survey.

Tubewell locations from S.A.C._A. plan .
SCALE
Km. 1 1 2 3 4 5 Kms.
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