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GLOSSARY OF LOCAL TERMS

"Azienda' ' Farm or concession holding.
'Derx! The rainy season October-November.’
'Faf - The farming or pasture areas inundated by

flood flows.

'Far' A natural channel from the river to lower ground

in the flood plain used for inundation watering,

'Gu' The rainy season April-June.
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CHAPTER 1

SOIL AND SURVEY METHODS

1,1 Review of Previous Survey Reports

Variocus surveys have been carried out to assess the potentl.al of the

Juba and Shebelli Rlvers. However, only a few have been stud1ed as the _

réports written under the Italian Administration were not a.va.ﬂ_able. The

following gives a brief summary of the most important reports.

a) Inter-River Economic¢ Exploration (ICA 1961)

' -Thig report is mainly concerned with the soils of the Juba Ri_vef '

and the dry land arca between the Shebelli and Juba Rivers. Oaly a

very brief and small exploratory survey wad carried out in the _Lowér

Shebelli and in the Uanle~ Afgoz-M:dele Shebelh area..

The land class class;fzcanon used is based on the Burea.u of.

Reclamation U.S.D. L

The Lower Shebelli River Areja.-

Two main soil typeé_.'we_re found in the Lower Shebelli;

(1)

The 'd'a.rk grey soils, which occup'y most of .the area,:
were cIa.ss:f:Led as a Low Hum1c Gley Solonetz
intergrade. The smls were not considered suitable

for irrigation dn_e to their p_o_c_:r physzca_.l structure =

‘highly saline-alkali nature and very slow permeability

rates. They were.considered possibly suitable for

. paddy | rice.

‘The dark greyish brown soils occupyitig:the:better drained

positions in long narrow belts along the river were placed
in the slight to moderate saline/alkali alluvial class.. |
Being more permeable than the dar.k',\g_:.;ey_-“a..di'ls_, it - '
appela._red that the soils cduld be eé.aily reclaimed for

irrigation by leaching and drainage.



The Uanle Uen - Middle Shebelii River Area

' No information is available for the soils along the
IShebelll River. The conclusicns described above are basged - .
on two observanons. It was not possible to Conflrm these _
:Emdmgs during the present survey as the area wa.s contmuously |
flooded. A few samples were taken along passable roads.

These will be discussed in Chapter 4.

b)  Preliminary Study on the Waters of Somaha (Dox:,adz.s, :
Ionides, 1962) - .

'I‘hJ.s report is a prelunma.ry study, wlnch formed the basis for

the survey carried out by UNDPf SF Agnc:uIture and- Water Surveys

' The report makes 11ttle mention of the s0ils aB it 13 a general study

o r_namly con_.cerned with hydrology and 1rr1gat1on. One of the most

irnportant aspects considered is the irrigation develoPment of the

Bulo Mererta area for seasonal crops,

€} - Reconnaissance Soil Survey - Bulo Mererta (U.S. AID 1964)

A reconnaissance soil survey was carried out in the Bulo

Mererta area and adjacent lands in 1961. A total of 6C, 000 ha, was

investigated of which 11, 000 ha. lies in thé central part of the Bulo

Mere'rta écheme. 16 sites were described and analysed in this

locality (Site Nos. 1, 2, 3, 4, 5, 6, 8, 9, 11, 13, 16, 17, 18, 25,

26 and 27).

A b:_‘_i'éf. summary of this survey is.given below. For the

chémmical data, theineportitself hould be consulted.

(i)  The soils are of alluvial origin and consist of various

depositional layers,

(iif The soils are generally heavy. The clay content varies
. between 58 and 82 per cent thr'oughout,thé profile. There
" is a small area with different soils approximately 2.4 km

cast of Gero,
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(iii) The soil depth varies between 0, 70 m {near Scingani)
to more than 2.5 m, The depth and stratifications vary

near former river channels,

(iv) There is genel;allir ne visible evidence of poor internal
drainage, except that the subéoils between Gero and
Coriolei are very heavy., It has been noticed that water
is ponded for long periods, but this cqlu'lci be due to other

factors.
(v)  The physical properties of the soils are good.

{vi)- All soil profilés gaire a strong reaction with dilute acid in .

all horizons ,. indicating the presence of frée carbonate.

(vii) The pH is neutral to mildly alkaline and varies between
7.1 and 7.9. The total salt determinations show that the
surface horizons in general have no, or only a slight salt
hazard. The sﬁbso'il horizons have'mainljr a slight or
moderate salt hazard. The impreszion-may be in_ﬂuenced
by the fact that thick horizons were bulk sampled. There

is no sodium hazard in the area.

- The analysis of calcium carbonate contents show an average of
21.9 per cent for the surface horizons and 22.3 per cent for all samples,

No concentration was observed at specific depths, . |

-d) Reconnaissance Soil Surv.ey of the A:Egc)i Experirhenta.l Station
(U.S.A.LD. 1964) '

A reconnaissance Soil Survey was carried out in 1962, Nine sites

were investigated in approximately 400 ha.

'The surface horizons are generally quite uni:forn::., but the depth
of thesg horizons is variable. Text_u;e;s are medium heavy to heavy,
and draina.gé_appears to be good. None of the surface horizons have B
a salt I;aza'__rd.. Sub-surface horizons are é'ither non-saline or have a.
medium s;lf. hazard. - No scdium .haza.rd existed in the profile. All

horizons show a strong reaction with dilute hydrochloric acid. '



e) 'Irrigatibn' Development (¥, M. Tilagton, 1964)

‘This report describes in more detail the reszulis of the survey

. carried out by the Agriculture and Water Survey Project.

Observations were made cf farming areas adjacent to the

Experimental Farm at Afgoi. No problems were found in the

irrigated area immediately to the south though this-area has been

: ii'r'igated for rxidré than eight years, Salinity and waterlogging

were not problems, a.;though m.flltratlon was observed to be very
slow. A

'dbéérvafioné were 'ﬂlade at Johar sugar estate where salinity

, occ'urs in some of the 1rr1gated areas. .. The so:ls there are not
sm'nla,r to those of. the .A.fgcu Expenmental Stat:r.on. but rmght mchcate
what W111 occur ‘after prolonged 1rr1ga.t10n The sugar estate ma.nage-

ment allows Salt affected areas to he fallow for 8-10 years for

recia.ma.tmn to occur by natural leachmg Some of the areas are

then recultlvated and good crops grow under improved crop husbandry.

: and irrigation management. Field drainage experiments were started

" in 1958 but nd,results are 'as_yet;iavaila.ble. '

General observatlons in the plantatlons mdlca.te that the dra.mage
and: aa.hmt'y problems are aasocmted w1th the lack of surFace drainage.
Sculs absorb the water Very slowly B.I‘z.d high water tables were not

detectable. (Durmg the present survey it was notlced that a h:f.gh water

“table is present partzcularl‘y rear the mam_cana.u).

Permeablhty values obtamed for Joha.r ra.nge from 1 25 cm/hour

to 2.00 cm/hour, 'I'hese values appear lugh

f) UNDP/SF Agricultural and Water Suzyeys (FAO 1968)

. The survey was a.t the reconnaissance level to prov1de a 5011
mventbry for a large area and only a small amouni of work was ca.rri_ed _

out along the Shebelli River.
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5.

During the survey 19 landforms were identified, of which some

were sub=-divided on the basis of geological parent material or
g -

. formational processes, topography, soil depth and erosion. - The

soils in association with each landform were classified into 10
Great Soil Groups according to their morphology, physical and
chemical characteristics, Some soils were 6n1y 'provisionally

‘classified.

The flood plain of the Shebelli River was sub-divided into

six geomorphic units:

(i) ‘Flood plain Gover

{ii) Flood .plain Meander

(iii) Flood plain Ghannel Remnant
(tv)  Flood plain Slafcl;wa.tei-

{v) Flood plain Levee

(vi) Flood plain Active

The two areas surveyed in detail during the present project
cohtain the Flood'plain' Méander and with small areas of the Flood
plain Channel Remnant umts all other unjts were recogmsed during
the reconnaissance survey executed durmg ‘the présant pro_]ect to |

identify areas for future development.’

Several a.r.ea.s are né.med ze Active Flood'pla.in, but only véry
limited areas are ﬂooded ~except in except:.onal flood years such: as
1961 and 1968.. These ﬂooded areas are due to breakage of the ri%a‘-ér
banks, when the river is at a very kigh level and are nbt typical of

active flood plains, .

The 30113 conmdered to have the grea.test potentlal for
irrigation are the sculs of Goluen, Joha.r, Gofca and Shebelli which
occur ig theFlood plain Slackwater unit, These are fine textured soils,
with a good water h01d1ng capacxty and they are non-saline and |

generally easxly managed.



The land suitability index distinguishes five classes:
A _Lahdl' suitable for cultivation.
B. Lands.margin.ally suitable for cultivation.
C, Lands unguitable for cultivation but having a fair to
" limited potential for grazing.
'D.  Landformssunsnitable for cultivation but with a
limited potential for grazing.
E. Landfopmesunsuitebitcférrcultivetion and haring
virtually no potential for grazing.
- The soils were classified for cultivation a.ccoz"dingly: h
1. No serious limitation. = .~ R .
2. .__'_Maih limitations include erosion, low _ivé.fer_ Eoiding
o cipac_ity, -poor natural fertility, the exiltez_z'ce' of salt
and sodium hazards. .

3. The main Iimitations are high salt or r sodium haza.rd

4, Unsmtable, rugged terra:.n with lxttle so:.l cover, sandy .
coastal tracts on level to u.ndula.tmg p_!_.a.ms_ with little
' or no soil cover. - L
_ g) ‘Relasione sulle Missiori in Somalia per lo Studio dei Terreni dei
' _'C_o'm'prenaoie di Genale e Bulo Mererta.(Agrolon_i. 1966) :

' Thi.s report is concerned w:th the Genale and Bulo Mererta districts.

The area ntudied covers approxzmately 715 ‘square km bf young alluvial

soils and the ‘'soil classification was based on the texture of the top horizon,

A noil'mapl waﬁ preparéd for both districts. The clay soils are dominant in

hoth drstncts, the silty eoils occur only in isolated arear.s., Loalmy soitsils

are ptenent in approxuna.tely the Centre of the Genale area; and s‘a,ndyqsozlt waccur
zlong the edge of the dunes. The report sta.ted that ‘banana. ymlds are Limzted

_ by aa.lnnty but this conflicts with the findings of other surveys wh:.ch show - |
“that the top soil is generally nOn-salme dovm: to 160 cm. although a medium .

a2t hazard maswr acctir halaw thia, rlnnﬂ'l



1.2 8o0il Survey Procedure

On the basis of the Agriculture and Water Survéys Soils report
and a brief engineering and scils reconnaissance executed in December
1967 and January 1968, areas for feasibility study for a 3000 ha.
controlled irrigation scheme near Afgdi and a 10, 000 ha, flood irrigation
scheme near Balad, were selecied, DBesides soils and engineering
consgiderations, possible difficulties over land tenure, especially with
regard to redevelopment of abandoned station concessions in Genale and
Bulo Mererta, were taken into consideration in the selection of these areas.
The previous reports by Ionides (1962), Agriculture and Water Survey (1966)
and subsequently the report of the World Bank/FAO Project Iden:t.ificatipn |
Mission (1968), all favoured development in the qﬁused and abandoned areas
at Genale and Bulo Mererta where soils are of the same type as in the area
selected for the controlled irrigation study at Afgoi and are pred_ofninantly _

land clases 1 and 2.

The semi-detailed soil survey of the Afgoi Mordile and Balad areas

wag carried out betwesn March and Aﬁgust 1968,

The survey specifications were 7 observations per square km for
the Afgoi Mordile controlled irrigation scheme and 2 observations per

square Km for the Balad flood acheme.

In the Mordile area 109 routine sites and in the Balad area 102
routine sites were sampled and 475 and 443 samples respectively were
sent to Hunting Technical Services'laboratory in the U.K. for chemical

and physical analysis.

Pits were sited at representative locations on the bagis of photo-
interpretation and field inspection in an attempt to cover all soil series

occurring within the areas.

Site?.were i_nyestigated'to a df_.-pth of 2 ;m, All pits é.nd auger
. 8ites were sampled at fixed depths of 0-30 em, 50-100 ¢m and 100-150 em,
unless horizons were discernible. Such fixed depths in the Vertisols
correspond approxim&tel'y to the.m..ajor h.orizons. When there were
etratifications they were bulk sarmnpled except where the individual layers

were thick encueh to be sampled senaratelv.



A prel;mmary survey analysis of the air photography for the two
project areas was made and the observed boundanes were checked along

traces and tracks in the field:

) .Whefe no soil oha.nges were obvious the sites .were pi'a.c‘ed at regular
intervals, otherwise the sites were located where a s0il change was
"expeoted. _All distances between the opserfation sites were recorded on
a mileometer to facilitate their tranafer to the base maps. After the field
- work a second photo-~interpretation wa,s carried out when all soil information

-from the field and laboratory was assembled.

N Areaa for future development were 1nvest1ga.ted after a careful study
of the mosa.xcs and in consultation w1th the engineers who are concerned

" with the irrigability of the lands, The areas were delineated on the aerial
"phoﬁog'ra.phs and boﬁndaries \x?ere .trs.nsferred to the mosaics. All areas,

between. Belet Uer and Avai. were ¥is itedp-texx:apf wheré floodwater was -

._ttahﬂing.ﬂ.%-nb@ehﬁa”_&bn bores and pits made aﬁd’-sarx_:."ples were taken for |
analysis, It was not pos sible to make detailed soil maps for each individual

' aroa.. as funds were not avaxlable and time d:Ld not permit more deta.lled work

Each area 13 dzscussed separately a.nd recommendations are gwen in Cha.pter' 4,

Observations were also made in the irrigation schemes of Genale and
.Johar since these areas have a reaaonably long history of ir:_-iga.tionf These
obgervations enabled the Contractor to a.ssess_ the probable effects of irrigation

 on similar soils present in areas selected for development.

1.3 U’le of Aerial Photographs

For an ares where base ma.ps are not ava.llable. aerial photographs and
mosaics are essent:.al for use as field base maps ‘for location purposes  The -
' 'aenal photographs used were taken in 1962 at a scale of 1:30; 000 which is
| !nall‘.for,..a,_d_eta:.led ‘soal‘..snryey\.. -o» The qualsty was rather poor. .. ScsleL,.
differences in the runs and between the runs were common. -Changes in land
markmwhich have taken place gince the area was photographed. made location
in the ﬁeld Aifficult, The mosaics were stud1ed in conjunction with the aerial -

| photo;rsphs to obtain an overall impression of the area.

i



Due to the uniformity of the Afgoi-Mordiie area air photo-inter-
pretation proved to be of limited value. More identifiable features
occurred on the photographs in the Balad area. The following slements

were recognised during the photo-interpretation:
Relief

On the Balad area it was pogsible to delineate miror relief by
tone differences. The former river leveer showed az light grey,
whilst slight depressions were dark grey. The rest of the area ﬁras
very flat and topographic changes could not easily delineated without
additional field observations. Correlation between soil types and

topography was often possible.

Vegetation

The use of vegetation for photo-interpretation wae limited by
the fact that many species gave similar patterns on the photogzaphs

although growing on different soil types,
Land-Use

Liand use in the Balaﬂ area proved to be of assistance in
deiineating the slight depréssions. This was particularly important
in the area south of the village of Gululei., The local farmersg cultivate
these depressions when the heiglt of the flood-water in the river is
sufficient to flood them by way of a flood canal. Crops and cultivation

- patterns in the Afgoi-Mordile area were of no help in photo-interpretation.

l. 4 Chemical Analysis of Soils

Methods of Analysis

‘The soil samples were air-dried and lightly ground by hand to pass

a two milimetre sieve.

A subsample was ground in a mechanical mortar to pass 2.0.5 mm
sieve.. The 0,5 mm sample wae used for the determination of organic

carbon, total nitrogen, total phosphorus, total potassium and total

L]
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All other determinations were done on the leas than 2 man

ma terial.

Pa.fficle Bize a.na.ly"s'is

40 g. of soil were dlspersed by shaking overm.ght with 20 ml of
f:.ve per cent sodzum hexametaphosphate solution and 150 ml of Water.
‘The suspension was then_tranafer_red to a one 11tre-cylmder, -made up
to volume and ati'r;-ed A Bouy-oucos hydrometer, calibra.ted in grams
_ of goil per- latre at 20 C ‘was used to take readlngs of the dens;ty of the

_ suspenszon at various settlmg times:

- 46 seconda - coarse s;‘.llt. silt .;-:_J-.ﬁs._'c':lé.y'.

| (ii) 5-1_:.611'1-..9 - .cla.y X | |

' The dens‘ify"r'ea.dings..wlere cdrrécteé f;:>r tempera.tu:.'él {*afihtiona "
. and the dispersin'g agent content, | '

The soil suspens:.on was then washed through an 80 mesh (0,2 mm)

gieve and the coarse sa,nd fracnon weighed after dry'mg.‘

Excha;lieable Cations

10 g. of soil were leached ,with.zolollml'di _i:;.‘éﬁtral normal ammonium -
chloride. The leachate was made up to 200 ml and an aliquot analysed by -
atomic absorption spectroscopy for sodium, calcium and magnesium and

. by emission flame photdmatrv for potasasium.

R
A glass electrode was used for the determmatmn of the pH of the

saturated: soil paste,

. Saturation Extract

' . _ )
. 200 g. of soil were mixed with water until the saturated paste was

obtained.

The paste was then subjected to suction to obtain the saturation

extract. The Baturation extract was analysed as follows:=
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Electrical Conductivity {EC)

The EC was measured using a conductivity bridge.

Soluble Sodium

Measured by atomic absorption spectroscopy.

Soluble Potassium

Mezasured by emission flame photometry.

Soluble Magnesium and Calcium

Measured by atomic absorption spectroscopy using strontium

chloride as a releasing agent.

Organic carbon -
The Walkley«Black method was used,

20 g. of soil were oxldzsed with an excess of potassm.rn dichromate
in the presence of sulphur:.c a.nd phosphonc acids. The excess
dichromate was tltra.ted against standard ferrous ammomum

sulphate using barmm diphenylamine sulphonate as md1ca.to:r.

Total Nitrogen

The Kjeldahl method was used. One gram.of sqil digested with .-
concentrated sulphuric acid using a catalyet mixture of potassium
sulphate, copper sulphate and seleniurm, The digest was then made
- alkali, the ammonia steam distilled into boric acid and titrated

against standard acid.

Gyopsurn Content

The soluble calcium in the filtrate from a 1:5 soil-water suspension
. wag measured using atomic absorption spectroscopy. If a saturated
gygeum solution was obtained using a 1:5 suspension then the rest

was repeated using a 1:10 or 1:50 soil-water suspension.

The diffierence between this value and the soluble calcium
found in the saturation extract was used to calculate the gypsum

content,
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Total Carbonate

| The amount of carbon dioxide released by the action of hydrochloric

‘acid was measured using a calcimeter,

Cation Exchange Capacity

The soil was saturated with sodium by leaching with sodium
acetate and the sodium displaced by ammonium acetate. The amount

of displaced sodium was measured using atomic absorption spectros-

copy.

1,5 Physical Analysis of Soils

:pF Determinations

' Soil'sami:l_es were collected in the field ﬁsing a epecial coring device.
The cores were saturated witli water then p‘la.ced in the porous pla.fe
-'appar:ame and subjected to a pressure of 7,6 cm mercury (0.1 atmos. },
 When the sample and the pressure were in equilibrium, water ceaied -
' ._td flow .from the pressure chamber. The sample was then removed a.nd

we1ghed to determme the moisture content,

'I‘he experunent wa.s repeated a.t two more pressures (25.4 cm -

' mercuzy and 76 cm mercury; ll3 and 1 a.trnospb.eres)

_ 'I'he sa.mples were then removed to the. lugh pressure cha.mb,er
and the soil mo:.eture content determined when in equ:hbrmm with

- preuures of 3, 5 and 15 atmospheres.

‘Bulk Density
The weight and volume of dry soil in the eor'e'was_ determined and
- the bulk density calculated.

Hydraulic -Cbnductivity

. The core samples were saturated with water and then a constant
(10 cm) head of water was a.pphed. 'I'he amount of water passing through
the core in a given time was measured, after steady state conditions

were r}sached. The results were expregsed in cm/hour.
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1.6 Map Compilation

a) Soil Mapping

The soil boundaries were first determined where possible on
the aerial photographs. Where aerial photo-interpretation gave no
indication as to where the soil boundaries were situated, then they
were interpolated between the sites. The soil boundaries were then
transferred by means of a Sketchmaster Irom enlarged overlays .of the

photographs to the base maps.

Each soil type is identified by a specific:s.ymbol, complexes

are mapped where necessary.

b) Land Class Maps

Land class boundaries were determined by procedures
similar to those applied to the soil maps, and the soil class
boundaries are used where land and soil class coincide. This is

particularly important in the case of the old river levees.

Where available a profile diagram showing the textural
classes and the salinity status of the profile is placed at each

individual site wdth the appfoPIia,te land clase symbol.



CHAPTER 2

SOILS PEDOLOGY

2.1 Parent Material

The area consists entirely of deep alluvial ds=pogits overiying rocks.

of Miocene age. These alluvial deposits contain considerable amounts of

| calcium carbonate and gypsum, derived {rom the weathered parent material
in the catchment area. The present land surface is formed.by coarse-
textured levee :remnants surrounding hollows filled with fine» textured
material. The soil profiles consist of successions of depositional layers,
and several stages of deposition were recognised during the survey, The
River Shebelli formerly ﬂ_owéii_'i further inland, where its abandoned courses
are readily discernible on the aerial photographs,  During changes in sea

" level during the Pleistocene the river assume& 1ts 1-:ure.s.ent course south
of the Mahaddei Uen area. The older alluvium along the former courses
occupies the higher ground to the north and it underlies the younger
alluvium in the Afgoi~-Mordile area and in th.e Balad area, although m’ostly; _
at a depth greater than the observatior site depth of two 'métres. . The soils of
part of the Balad area however, are developed from the older alluvium,
In Balad there is a well-marked boundary between the old and recent
alluvium, running more or less east-west. In the east an abandoned .
ri\;'er channel of the recent phase has cut into the older alluvium. Formerly
there would have been a slight terrace bluff along this boundary. but this
has now been reduced by erosion over most of the a_,reai. The lan.d surface
slopes down from the levees of the river to depressions on either side, .
before rising again to the older alluvium in the north {Balad} or to the dunes

in the south (Afgoi-Mordile). "

Aftei its change of course, the river as far as the topography
;permitted, deposited alluvium on its flood plain, the sedimenis being coarser
near the river and becoming finer textured away from it. The river bed built
up gradually at the same time. and deﬁres sions develdped away from the rix}er.

These pediments constitute the first stage of recent alluvial deposition.
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In the second stage of deposition a change in river regime cccurred
in which swampy éonditions prevailed in the depresgsions. Fiﬁe material,
very'dark grey or black in colour and containing many shells and shell
fragments, was deposited in the depressions. This has not been -foﬁ.ﬁd
along the higher ground of present and former river channels. In the
deépest parts of thé depressions, the layer is thick and may be overlain - o
by two - more metres of more recent alluvial matérial. - Towards the |
dunes, the dark layers are comparatively thin, 5 to 10 cms, and occur

at shallow depth.

A further chaﬁge in regime followed the second stage and these
blackish sediments were covered by brown medium and fine textured sediments
which were deposgited by seasdnal flow of the :rilver.' : The__thickﬁebs of this
| upper .la..yer is in pl‘zll..ces relﬁtively uniform, but elsewhere t_hes.e.rnediur'n
textured soils may be thin and overlie finer textured deposits of the same
age. Close to the riv_er', and further iﬁland, the soils are darker but lack

the blackish sub-surface horizon.

Due to the complexity of the alluvial plain, the clay deposits majr
overlie coarse and/or moderatély coarse textured suiaétrata.._' The r..i'ver
modified its channel frequently dl.}fi.ng the ‘depos.iﬁon of the receﬁt alluvium
and some of the former river courses are. still vigible but generally they
a.‘fe eroded, Rem:_:xants of levees are found in both project areas and consist
of layers of different textures. The sand fraction contains a high percentage
of more or less coa.rse_-graiﬁed quartz and its ofigin is -pa_rtly aeolian and
partly alluvial.

It is auggeated that the horizons recogxﬁséd within th.e: tﬁa fneff:g
in_vestig&tiqn depth afe .depo'sitional rather than pedo'genic; élthough some
.peddgenic action has taken place in the downward movement of clay. The -

soils in general are of an AC horizon type.

- _ S : |
It ie thought that the clay minerals are predominantly of the expanding

lattice type. Mottles occur frequently in the soil proﬁles.' particularly in

- the brown soils. It is thought that these are predominantly fossil in origin

as the water table is at depth.
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2.2 S0il Forming Processges

The pro;iecf areas in general are flat to ve:}y;'gently sloping or
very gently undulating. _Ra.infa‘.ll averages 450 to 500 mm per annum '
- Water pércolatio'n in dry soil is fast and then slows down to 0,4 cm per
hour. It: penetrates deeply in to the profiles and appreciable qua.ntities
of water flow down the cracks. Leaching W111 be possible, espemally

in the medium textured brown 50118. o

In some proﬁ.les there is some evidei:ce of domwérd movement
of clay and salt, though the rainfall alone is not sufficient to leach the
.salts below 2 m.

The main soil forming process at presant would seem to be related
to the swell;ng and shrinking propert:.es of the clay type. The clay soils
are self-mulching, but this process is probably limited to the top 50 cm,
although fhere is .an.;.vrne evidence .thdt it may extend to 100 cm in some cases. .
Marked cra.ckmg accurs to 50 cm depth, but appreciable cracking: extends
to 100 em.

G:.lga.i_ formation and associated sink-holes occur in both areas. =
.Blight gilgai formation eccurs at various sites with the best deweloped gilgai
in a deﬁress_ed Bite in the south-east corner of the Afgoi area_.; Sink-heoles

are very common features, especially in the recent alluvium.

The coarse to medium textured levee soils do not crack. Being on '
. higher levels than their surroundings it is likely that some rainfall runs off,

-r'educiiig'potential leaching, Aq a-f'esulf they have rather high galinities.

| ‘2.3 thncal Charactéristice of the Soﬂ.
a.) Texture

Texture varies in the flood plain from the coarse to medium
textuted levee soils (Entisols) to the medium to fine textured Vertisols.
Textures may change abruptly throughout the prohle and stratifications
occur in both the subsurface and subsoil. These stratifications were
bulk sampled when the layers were too thin to Jnstlfy individual samplmg,
(less than 15 cm).
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Most of the soils poseess medium to high clay percentages
althoﬁgh iow clay contents are found in the levee soils. The clay *

content varles from 6 to 74 per cent Ther'e is an increase in clay

_ :content in. the subsoil of some proﬁles. No proper clay skins were

. recogmsed a..n.d it is not certam whether clay 111uv1at1on has occurred

or not, It is probable tha.t most variations in clay percentage within

the profile are due to differences in deposition.

b) Colou.r _

The top' honzon of the so:.ls :|.n both pro;ect areas are of four

- ma.m colours 1n two huea. 7. BYR and IOYR. The estnnatlon of

precme colours is important as itisa cntzcal .fa.ctor in the soil -
clas s:.ﬁcat:on. It was oft_en dxﬁ':.cult to estimate the c-olour ex_actly _

-' under different weather’ cond:.t:.ons.. This appiie?s especially 'wh'en

E .colours are mtergrades in chrornas and values which are classxﬁ.cat:on

- 'cr:.te:r_:.a. at subgroup level. : However, no dlfferences in agricultural

' potontial' exist between the subgroups.

- The soils w1th 7. 5YR hue occur throughout the Afgoi-Mordile

- area and " as a narrow 5tr1p along the. nver in the Balad area. It appears
tha.t these 30119 are formed £rom mOre recent alluvxurn than the very
. da.r_k grey brown and the dark gre‘y_brown s_o_:.ls. The- 7.5YR colours are

- found both in dépreﬁsibnal and wa.ter-sl;zedding sites. The latter have pre-

dominantly 7.5YR.4/4 soil colours ~an’d the receiving sites have 7. 5YR 372 to

7.5YR 4/ 4. soil colouré ‘No. dxfferentxatmn is made here at subgroup level,
as most colours are :.ntergra.des. The prolees may have uniform colours
throughout but often a blaclr. (?_. 5YR 2/ O)Ihori-zon o'cours_l betweren 40 and

200 cm. 10YR hues are .c'or'nr‘non in the third and fourth horizons.

The soils of the older alluvium have &niform 10YR hues.. . These .. .

hues ocgur also in the moreé recent alluvium of both project areas. The

10YR hue occurs both in recelvmg and in sheddmg sites, but the dark grey

_ brown and dark brown colours are more do:nmant on the aheddmg gites.

T_he dark grey (IOYR 4/1) is ty-pmal for low lying areas in the Ba.la._d Tegion,

These dark grey soils occur only rarely, in small isolated lecalities in'the

LRI A W LIS
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All soil colours in the descriptions afe for moist soils.

c) Structure
Vertisols

The high degree of swelling and shr;inking of the clay soils as
2 result of bi-annual wetting and drying cycles is the :main factor
| controlling structure. The swelliI’a;g and shrinking and the inter-
mixing of surface material with lower borizons is called homo- '
genis'ation' or soil circulation. This churning effect is likely to

be limited to the depth __of greatest cracking (approximately 50 em).

During the rai.i:ie and imder'ireigetien the clay expands and
dessication of the top eo:.l durmg the dry season results in shrinkage
and the formation of deep vertxcal cracks. During this period the
majority of the Vertisols develop a granular mulch, which is of
egricuitural eignificance. The Udic Chromustert (hue 7, 5YR)
especially possesses a moderately deegl well developed granular
surface mulch. The practical advantage of a surface muich is that
it provides a fine seed bed. through which water will :hove freely
and enables a :ra.pid development of ihe initial root system. During
the survey it was noticed that the local population always avoided
cultwatmg soils which have a hard surface crust,. An attempt has
been made to d1£ferent1ate the n_'ml;:h __and the_ cr_u.st at p_haee level,
although it was difficult to map at a large scale. Iz:npux_-itiee_ in

mapping must be expected,

Cracking hiay reach 150 cm at the end of the'dry season, but

in general cracking is lirmted to 100 cm with a maxzmum development

in the top 50 em. The crecka not only vary in width and depth. but
they also vary in intenaity. As crecking in clay eoile has an important
effecton water penetration, aeration and mouture loss, cracking may
be expressed by the number of cra.cks per u.mt area of surface soil or
per unit volume of an ho_nzon. However, it was difficult to observe

surface cracking pa.tt:'ei'ns due-to tl‘;e concealing effect of the mulch,



In general a pattern of very fine cracks is agriculturally undesirable,
as they are likely to become sealed by fine crumbs from the surface mulch.
The high initial intake rate of the infiltration tests shows the great influence

of well developed crackas.

Cracking 'progreasively increases in depth and width during the dry
season and where the classification of the 7th Approximation is used such
a seasonal variation in width of cracks may be sufficient to differentiate
the soil class. An important cntenon for the sepa.ra.tion of Vert1sols from

Entisols is the presence of cracka wzder tha.n 1 cm, P
The Entisols in both pro;ect a.rea.s have on.ly poorly deveIOped cracks.

' The surface horizon roughly corranponds Wlth the depth of most

intensive cracks which extends to approxzma.tely 50 cm. " The coarse cracks

_separate large, coarse, weakly developed pruma.t;c blocks, which break

down into a moderate, medium, subangular blocky structure. " Occasionally

 a weak fine platy structure is found b'etwe'e'n 30 a.ndSO cm. Weakly developed

slickensides may occur at the base of this horizon.

' The second and third horizons have a moderate, 'medium, angular
blocky structure or are masaive. Cracks usually extend iﬁto'th_e second horizon
and occassionally into the third. The cracking intensity is much less there than
in the surface horizon. Medium and large well developed slickensides are
common features. . These slickensides rﬁay viry; fro_n; a fe.\.;_r 6érrtimetrea to
several metres in length, A secondary, weakly developed wédge structure

may be present. -

The fourth horizon is similar to the overlying horigon, but the structure
varies between a very weakly and a moder#te; _ medium, angular structure.
Some profiles in the more recent alluvium show a very well pronoﬁnced
structure. The peds are surounded by 'véeakly developed pressure fa.ceé,
which absorb wager very slowly. If the ped becomes méist inpide, it then

breaks open. Moist peds have a friable f_:onnisterice.‘
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It must be realised that the cracking behaviour will be
drastically modiﬁed under permanent irrigation, though cracking
between periods of irrigation will still take place and will pla.:y

a significant part in the entry of water. .

Entisols
The coarse/medium textured levee 8oils are weakly structured
and cracking is only weakly developed. Structure is normally a weak

fine to weak medium sub-angular blocky.

d) Soil Consistence

- The consisteﬁce of the so0il depends mainly upon the texture,
structure and moisturé_ status when sampled. Soils which are very
hard when dry may be friable when moist and very sticky and plastic
when saturated with water. In generai it wés found that -t.he better
the degree of siructure and the ar_h.aller the size of. the individual
- peds, th"e'less- hard was the cons.istence. -Mosf :Vertisols' had peds
which when dry were hard or very hard_ and when moist were friable.
The Entisols were more variable in their Eharacteristic.consistence,

depending upon the texture oi the individual horizons.,

é) Gypsum and Carbonate

Gypsum occurs in the subsurface horizons and subsoil, but no
aésbciation was found between the amounts of gypsum and the different
soil series. Gypsum commonly _occur's.' in the subsurface and subsoil
of the Saruda aoiia, which are developed from the old alluvium in
the Balad area, Large quantities of gypsum are found especially in

the subsoils of the Upper Shebelli,
Gypsum is in two forms;

- 4) fine to very fine crystals and,

b) fairly large lenticular crystals with dull faces.
The latter occur mainly in the subsoil, except in the Upper Shebelli
where lenticular gypsum crystals may be found as near ag 50 e¢m to

the surface.
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Calcium carbonate is found in four different forms:-

a) Small ha:rd, round wh1t1sh concretmns usually up
to 0.2 cm in diameter, are found both in Ent1sols

and Vertisols, occurring throughout the profile.

b} . Medium hard, round WhltlSh concretions up to’
0. 6 cm in diameter occurrmg only in a few prof:l.les

" at between 80 and 150 cm depth

<) ' ,Very small crystals occurring as streaks or distributed
through the scil profiles. In certain profiles the calcium
carbonate occure in fairly fine crystalline form through the

goil matrix.

d} -Very hard dark grey concretions ﬁsuail—y up to 0.5 cm
" in diémeter-. These dark grey con;cretiqns are .onl-,-r found
.i'n féﬁr profiles in the.:'two projec’t:area;s.l ‘They occur |
‘ commeonly on the surface and throﬁghout the profile in the .

Upper Shebelli.

) £) Hydra.ulic Conductivity

Hydrauhc conductivity rates have 'been determmed on und:.stur'bed

core samples of the various horizons of 15 pits from 10 soil mappmg

‘units. Samples were taken from several pits of the most important
‘peries, GL 1b2l and Sr 211. The tests were carried out on 14 Vertisols
.and only one Entisol as the hydraulic conductivity is of gf-.eatér importance

- in the Vertisols.

Samples were taken by a cormg device. Two samples of each -

: honzon were taken; one vertical and one horizontal to obtain

information on possible lateral movement.

‘ Hydra.uiic conductivity tests determined in the laboratory have
. : ) ‘

- certain diaadvantages; i. e, major cracking and structure are not taken
into consideration. However, in the land clas gification both the profile

investigations and the results from the laboratory are taken into account.

-
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It is extremely difficult to achieve reliable results on permeabilities

: Iof cracking clay sculs measured both in the field and in the la,boratory
_ In the field the initial water intake goes mainly through the cracks.
Permeability is also affected by salinity, alkalinity and texture.

The following hydraulic conductivity classes are recognised:=

Clasgs Hydraulic.Conductivity Description

1 ' 1l cm/hour fast

2 . 0.64 ~ 1,0 n o moderate

3 0.33 - 0,63 moderately slow
4 0.13 - 0,32 " slow

5 0.13 " very slow

The hydraulic conductivity varies greatly, both in the different
pits -and in each horiztm._ Howe\f;er, it can be said that uniform coarse/
" medium textured soils have no permeability problems, but stratifications -
may be a limitation. The Udic Chromusterts have high to slightly
reduced hydraulic conductivities although the soils with 10YR hue seem.
to be less permeable than the 7. 5YR hue soils. Pit H 255 shows very
h:.gh rates and this is probably due to the high saluuty status in the

. subsoﬂ

The Udorthentic Chromustert (recent alluvium) shows moderately
slow hydraulic conductivities in the surface soil and relatively high in
the subgoil. This subsoil has a medium salt hazard and a favourable

struéture. (See Pit H 25),

'The Udorthentic Chromusterts (older alluvium) tend to possess
lower hydrnulic conductivities than the Udorthentic Chromusterts
(recent a.lluvzu.m) and some proflles are only slowly permeable to

' wa.ter.

. PiffH 60 has a slow permeab:.l*ty and this is probably due to

the medmm high sodium content.

In general the goils in both _project areas do not have irrigation
_drainage problems except for the Udorth_entic Chromlizsterts, which

" need careful manacement nder irvicstion ar their hedwanlis Anedaadioter oo
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It is only below 100 cm that permea_bility'has a bearing on

area drainage problems,but if class 1 permeabilities are only.of

the -order of 1 crxi'pel_- houz, if drains are required,they will be

costly 'sinée they will require close spacing,

High vertical and high horizontal permeabilities occur

| ‘together and low values, when they occur, are persistent in both

the vertical and horizontal directi‘oi_ls. The vertical rates are on
the whole gimilar to the horizontal ones which is unusual in alluvial

soils.

Table 2.1 gives the values obtained for hydraulic conductivities

of individual series and the associated land class.

A

Soils which .are relatively permeable and have initial good '-
infiltration :ra.teﬁ. may alter after several years under irrigation,
Soil changes which occur under irrigation ..mayrbe due tc; tﬁe_
mechanical compaction during .cul’tiva.tio.n or r.:ixan_ges in the
phys_icail prdpe:rtie_s due to alterations in the .chemistr‘y of the poil.
In this respect the quality of the a_p;ilied irrigation water-is of vital

importance.
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TABLE 2,1 Hydraulic Conductivity of Individual Series

Pit Number Sample No. Depth in cm Hydzraulic Land Class
Soil Series : - conductivity
) ' cm per hour
H 61 | 61/ 27Y 40- 70 16. 15 1
C 131 61/ 28 . 19, 44
61/ 30 70- 95 E.46
61/ 31 6,46
61/ 33 95-130 3,44
61/ 34 - 5.98
61/ 36" 130-200 .34
| 61/ 37 I 1.94
H 21 21/123 0- 40 0.26 28
G la2l 21/12¢ 0.32 |
21/126 °  40-95 0,60
21/127 - _ 2.2¢6
21/129 95.125 10,65
21/130 ' . _ 1.36
21/132 ~ 125.150 2.97
21/133 R ©0.90
21/135  150-185 2,78
o 21/136 - 0,07
H268 268/ 54 ' 50-110 8.82 . 2ps
Gl 1a2l 268/ 55 - - o 1,10
| 268/ 57 110-160 1.30
268/ 58 5,40
268/ 60 | 160-200 .38
268/ 61 1.97
&

4 ' :
1} The first and second value of each horizon show the vertical

and horizontal hydraulic conductivity respectively.
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gfi:ll\;f:izzr Sample No, De_'pth in ecmn C?j;:;ﬂ;ﬁy Lanfi Class
crm per hour
H 251 251/ 1V G- 50 13,46 - 38
Gl la3l 251/ 1H 13,46
251/ 3 50- 95
- 251/ 4
251/ 6 95-130 5,38
251/ 7 8.82
251/ 9 130-200 5,05
252/ 10 5,38
H 26 26/111 0- 60 1.36 2s
Gl 1b2l 26/112 5.98
26/114 60-120 0.13
26/115 1,42
267117 120-140 0.81
26/118 0. 26
267120 140-200 0.81
26/121 2.40
H 98 98/138 0- 45 2,52 1
Gl 1b2l 98/139 3.23
98/141 45- 95 1.19
98/142 ' 2.84
' 98/ 144 95-135 D.22
98/145 1.03
98/147 135-200 1,55
987148 0,42
H 255 255/ 15 45- 97 1.23 4sg(2)
G} 1b2l 255/ 16 2. 20
255/ 18 9%-130 7.34
255/ 19 | 13,46
255/ 21 130-180 19. 46
255/ 22 , 19.46
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gjhﬁfﬂ? Sa;nple_ No, Depth 1n cm ci{ﬁ;iiiy " Land: Class
c¢m per hour
H270 270/ 63 0- 50 - 2.20 . 2sg
Gl 1b21 270 62 - sT7 |
270/ 66  s0-105 . 1,94
270/ 67 '. . 1.55
270/ 69 105-140 0.77
270/ 0 1,33
270/, 72  140-200 2.32
| 270/ 73 | S 16
“H 347 . 347(2p)H ~ 0- 60 16.15 S
Gl 1b31 347(1p)V o . 4,85 '
| 347(2p)H  70-85 24,10
. 347(2p)V 0,48
347(3p)V 85-145 3,44
347(3p)H : 2. 24
"H 25 25/ 99 . . . 0-40 0.45  3a
Glz2f  25/100 B 0.35
| 257102 40-100 -~ 0.32
25/103 | 0,90
25/105 ~ 100-135 0.52
25/106 1,20
25/108 1352170 2.83
25/109 1.74
H60 . 60/ 42 40- 90 0.67 4pas
G1 311 60/ 43 ' 0. 60
| 60/ 45  90-140 © 0.03%
$ 60/ 46 | 1.62
) 60/ 48 . 140-200 0.26
60/ 49 S - 1,55

Denotes soils with irrigation/drainage problems.
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. Pit Number Hydrauiic Land Class

* e
Denotes soils with irrigation/drainage problems.

Soil Series Sample No. Depth in em | rductiviy
cm per hour
H 192 192/ 87 £- 30 7.02 3ps
Sr 211 192/ 88 2. 78
192/ 90 30~ 890 1.23
192/ 91 2.71
192/ 93 80-130 0.19
192/ 94 0. 16%
H 183 183/ 75 0- 50 1,16 2ps
sr 211 183/ 76 2.56
183/ 78 56100 0. 15%
183/ 79 0.52
183/ 8l 100-150 0. 84
183/ 82 0.31
183/ 83 150200 2. 40
183/ 85 | 7,02
H195 195/162 0- 35 3.44 4ps
Sr 211 195/163 1.26
195/165 35- 90 C.16%
1195/166 1.10
195/168 90-140 0. 15%
195/169 0, 07%
H 148  148/150 0- 50 1.49 2ps
Sc1ll 148/151 | 1.16
148/153 50- 99 0.97
148/154 - 2. 58
148/156 90-140 0.78
148/157 | 0.30
) 148/159 140-200 - 2,16
148/160 | 0.48
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2.4 Soil _Moistﬁre Chafactf:risti;:s |

The range of 5011 moisturée which is of interest to the agncultural

usar is the ""available wa.ter content” or AWT.

" The AWC' is defmed as the mmsture held by the 5011 between
ﬁelcl capacity (FC) and the permanent w1ltmg point, (WP) '

The fz.eld ca.pa.c:.ty is the hlgheat moisture content of freely dramed
‘soil and the wzlt;r.ng point is the lowest possible moisture content for .
" plant survival. | |

U-n'der' practiéal 'Eonditions the fieid cé,f)a.cifly of a soil is norrﬁé.lly_ ;
rea.che'd sormne two dé.‘ys a.fte.r.t.h.e goil hal.s bel..en compl'etely safurated
with water either by rainfall o» 1rr1gat1on, and downward flow of water |
by grawtatmnal pull has virtually ceased. In the laboi-atory various
workers have simulated the field capacity of soil by using tensions of
0:1 or 0:3 of an atmosphere. There is still a certain amouat of
controversy as to':the_p'articuia,r fens.tim; to_'ﬁse. Our experience in

other projects has indicated that for coa.r.seltextured soils the best

_ approximation is given by the 0:1 a.tmdspher.g tension and for the medium

and fine textured soils the 0:3 atmosphere tension.

It is generally agreed ‘by most 80il scientists that the 15 atmosphere

_ t_ension is a good rxieasure of the wilting point.

. The amount of water held in a soil at different tensions depends
upon many factors, including its colloidal properties, the degree and

amount of aggregation and the soil particle gize distribution.

The moisture content of the 3011 is ca.lculated on a dry weight basis
but for many purposes it is more useful to know the moisture content by

‘volume of the soil,

It must be recognised that all the water held by a soil is not
equa.lly available for plant growth and in the lower mol.sture rangel the
plant has to exert cons:.derable energy to obtain moisture. Thus the '

 shape of the goil moisture tension curve is important, -
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Undisturbed core samples were collected from the principal -
hewigons of the various soil series and measurements made of soil .
meisture retention against tensions of 0.1, 0.3, 1.0, 3.0, 5.0 and

15,90 aimospheres.

Table 2. 2 illustrates the moisture holding characteristics of -

the major soil groups on a dry weight and a volume basis,

For controlled irrigation conditions the available water content
wat calenlated s8 the difference between the mqist&r‘e held a.f,O._ 3 a.nd .
1% atmosphere tensions, whereas for the flood sch_éme where only a -
single irrigation:is contemplated the available water content \'.va..s
calculated as the difference betwe.gn the 0.1 and 15 atmosphere . -

tension.



£ 2.2 Soil Moisture Determinations

- i -
>, Sample: Umwn&. Bulk ' % moisture on dry weight basis at m.-.u.m.mm.ﬁn.mm . . Total Available Moisture
_ . No. .. E cm H....mﬂmwnw. o.w. 0.3 ) w. . 5 i5 - .H_wuﬁ.dww. Uw%.famwmwﬁ <o~ﬁﬂ.~m. .Umwﬂr per
. : _ . : % : % - layer .
23 0.0 1.20 37.4  27.1 22,4 20.4 20.4 16.9  SiCL - 20,5 _  24.6 9.8
1 26 . 40-70 1.26 37,9  26.9 22.2 19.4 19.4 16.1  SiCL . 21.7 2.6 8.3
© 29 70-95  1.26  40.1 25.1 23.7 22.6 20.1 1.4 SiL - 24.6 28.3 - .1
32 . 95-130 1.32 o381 2ni 25.7 2.4 G_.N 17.9  CcL 218 ~ans 9.6
33 130200 1.38  35.8 283 2.2 24.9 240 2L.4 C 281 361  25.2
& 50 . 0-50 1.06 - 42,7 3L.4 28,0 26.5 243 22,4 G 19.0 2.6 10.8
a2l 53 50-110 1.29 | S.__m_ 33,3 31,1 28.7 25,9 24.6 . C 17.9 23.1 13.9
56 110-160 1,30 35.5  29.9 29,2 25.9 25,9 225 G 13.0 6.9 8.5
59 160-200 "1.18 ' 48.9. 39.4 37.9 315 ‘30,9 2.1 . CL . 2.8 257  16.3
11 050 L2l 37,6 215 23.6 21,5 21.4 _.H.__.._a.._ c . 206 24.9 . 12,5
a3l 2 50-95 1.50° 38,3 28,5 24,9 22.3 21,6 17.1 .~ CL 2.2 . 3.8  14.3
s 95-130 1.36  38.7 255 24.4 177 168 15.6 L 231 300 10.5
8 130-200 161 - 44,4 32,0 30.1 21,9 18,6 17.1 CL 27.3 . 44,0 30.8
122 . 0-40  1.22 '\ 49.2  40.8 38.3 31.5 29.7 29.8 CL 19.4 24.6. . 9.8
221 125 .m»o_..om 1.28 48,0  40.6 38.4 32.8 32,3 29.8 CL 18.2  23.3 12,8
128 95-125 1.32  48.1  40.9 38.4 -341 32.3 28.0 CL 20,1 26,5 8.0
131 125-150 1.18 .  50.3  43.2 4l.1 . 35.2 35.1 33.0 G - 17.3 20,4 . 3.1
134 150-185 1.44  41.3 355 34,3 28.5 28.5 23.6 C 17.7 25,5, 6.9

‘1€



3LE 2. 2 (Continued)

‘2E

28.5

24.7

15.4

No. mu.hbw_nql Depth Bulk % moisture on dry weight basis at Hun.omn.:u.om - .H.o»mp Available Moisture
d No. in cm Density . Texture . .
ies 0.1 0.3 1 3 5 15 - Dry Weight Volume Depth per
. % % layer
b 110 0-60 IL.30 447 358 359 312 30.9 26.3 G 16.4 21.3 12,8
b2l 113 60-120 1.40  43.9 39,1 . 37.4 34.4 31,2 29.9 C 14.0 19.6 11.8
116 120-140 1.24  42.6  39.4 38,1 28.0 258 242 C 18.4  22.8 4.6
119 140-200  1.29 39.3 33,1 30,9 22.8 22,3 22,2 SiL 17.1 22,1 12,3
3 137 0- 45  1.22 40.1 32,2 29.9 23.6 22.7 2L4 SiL: 18.7 22.8 10.3
b21 140  45- 95  1.33  40.7  33.9. 31.7 26,2 24.5 2.9 C 18.8 25,0 12.5
143 95135 1.40  39.5  34.5 32,4 27.7 25.3 25.2 C - - -
| 146  135-200 1.69  40.6 331 31.2 26,5 22.8 221 C 18.5 3.3 20,3
55 1 0- 45  1.18 41,0 29.8 25.8 24.5 21.6 - 20.4 C 20.6 24.3 10.9
14  45-97 -1.27 45,0 35.4 '32.1 30,5 28.1 243 C - 20.7 26.3 13,7
17 97-130 1.34 42,9 33.6 32.1 29.5 28,5 25.1 CL 17.8 23.9 9.9
20 130-180  1.21 48.0  41.4 40.4 39.5 38.6 38.4 C- 9.6 116 5.8
10 62 0- 50 l.24 45,6 36.8 346 .30.7 28.1 27.2 CL 18.4 22.8 11.4
b2l 65 50-105 1.25  45.3  37.2 33.8 29.6 29.2 26,6 C 18.7 23.3 1.8
68 105140 1,43 39.3 . 34,1 32.3 29.7 29.0 26,0 - C 13.3 19.0 6.7
71 140-200 1.34  40.1 33,2 3L2 282 e 20. 6 12. 4



E2.2 {Continued)

u k Sample . Depth Hwﬂzn . % ao.u..mncu.m oH.p dry weight basis at pressures . . Total ;Pdmﬁmmwa Moaisture
. No. in cm Density - - : Texture ,
8 . : 0.1 .3 1 3 5 15 . Dry Weight Volume  Depth per
, | . . | : % % . layer
1 0- 60  1.46 39.1  36.2 353 30.8 30.3 30,1 C - 9.0 13.2 7.9
31 2 70-8 L2l 37.3 26,0 16,9 159 13.8 12,1 SL  25.2 30,5 4.6
3 85-145  L27.  37.3  27.0 20,7 8.8 7.9 6.9 SL  30.4 8.6 23.2
98 0. 40 1.31 45.8  38.2 - 35.2 29.9 29.5. 27.9  SiL 17,9 23.5 9.4
1 10l 40-100 - 1.39 44.8 . 38.1 36,1 31,3 29.1 29.3  C 15,5 . 21.6 13,0
104  100-135  1.36 45.4  40.3 38,9 341 32,2 30,4 C 15,0 2004 7.1
S‘.,_‘ 135.170 1.2l 46.2 40.1 38,8 30.9 30,7 28.6 G 17.6 21,3 7.5
38 . 0-40 1.4 40.2 31.8 28,4 27.7 257 2.7 C 17.5 24.7 9.9
1 41 40-90  1.39 46,1 36,6 331 29.8 29.2 241 G 22,0 30.6 5.3
44 90-120  1.62 38.6  34.2 33.1 32,0 29.6 28.6 C 10,0 16,2 8.1
47 140-200  1.85 43,2 36,5 35,6 33.9 31,3 29,7 C 13.5 25,1 15,1
86 0- 30  1.26 3.4 24.4 2L,7 17.9 16.2 134 CL 240  30.2 9.1
1 -~ 89.  30-80 1,39 37.4 29.1 27,4 22.2 "2l.4 19,0 C 18.4 25.6 12,8
92 . '80-130 ~ 1.45 35.0 . 29.2 26.7 22,5 22.2 18,4 C 18. 6 2401 121
74 0- 50 1,29 45.0 36,8 34.0 29.5 28,2 27.1 G 17.9 24, 8 12.4
b 77 50-100 1.44 40.4  35.5 33,2 30.6 30.0 25.3  C 15.1 21.8 10,9
80  100-150  1.43 42,4  37.6 35,5 31.5. 29.8  28.9 C 13,5 19.3 9.7
83 150-200  1.20  46.8  38.6 359 33.5 321 3.7 C

9.1 11,0 h. b

€%
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No. Sample Depth = Bulk % .Homm.nﬁ.o on dry weight basis at pressures . Total Availsble gou.,mwﬁ..o
i "No, - imcm Density : . Texture - --— — .
ies o . 01 0.3 1 3 5 15 Dry Weight Volume Depth per
. % % layer
3 161 ,0-35 1.32 37,00 28.8 26,9 23.2 21,8 18,6 C 18. 4 24.3 8.5
111 164 35- 90 1,42 39,4 32,9 30,4 26,6 257 23,0 C 16.4 . 23,2 12.8
167  90-140 1,40 39.0 33,4 31.7 28,7 26.1 21,9 C 17,1 . - 23,9 12,0
48 149 0- 50 1,23 39.5 . . 30.5 28.2 22.9 20.8 19.9 G 19.6 24,1 12,1
111 152 50- 90 1,38 37.9 31,2 9.2 25.2 23,3 19.9 C 18,0 24,8 9.9
155.  90-140 1,47 35.6 31.8 30.5 28.3 250 21.8 C 13.8 20,3 10. 2
158 140.200  1.23 41,7 30.9 28.8 24.9 22.6 19.7 G 22,0 27,1 16.3

T

ax

-y 1
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2.5 Chemical Cha,ra.cteristic"s of the Soil

Salinity
 Electrical conductivity determinations were carried out on
approximately half of the routine sites and on most samples from the
reconnaissance survey. The results were expressed as electrical

. . . o
conductivities of the saturation extract in romhos/cm at 25 C.

Thére is 2 éeneral_incrgase m salt content with depth. This
applies in ;Qarficular to the Udorthentic Chromusterts and the low-
lying Pellusterts. However, the general sa‘linity status of the soil does.
. not limit the choice of crops, except in par'ts of the Balad area. Having
regard to the hydraulic conductivities leaching will be possible under
controlled irriga.tion,' but there may be a gradual salt increase in the
soils of the flood scheme as only one watermg will be g:wen and leaching

will be mmn'na.l.

Soils in the Upper Shebelli area show very high EC's throughout
the profile. A ) |

Soil salinity varies widely over short distances. The majority
of insi:ected and ana.ly_séd_ sites have no saline surface horizons and

conductivities only rarely e:;:qeéd the critical value of 4 mmhos/cm.

Leaching

Where. excessive amounts of salt interfere with the growth of crops,
the salinity in the rooting zone has to be reduced to acceptable levels by
leaching., As already stated high salt éoncentrations_ do not occur in the
topsoil, but it is essential to avoid a salinity build up in the underlying

horizons,

Leaching.at present is not necessary but if leaching is reguired in.
the futyre, the leaching requirements can be calculated. The depth of
water that must be leached through and below the rooting zone to control
the sa.lm:.ty levels for spemﬁc crops has been descnbed by the U. S, Salinity
Laboratory staff (1954)., The leaching requirement- is calculated by:

LR =

™ -
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where the leaching requirement (LR} is expressed as the ratio of
the EC of the applied irrigation water to the EC of the_drain-ége water

(Eciw) and it is equal to the ratio of the corresponding depth of drainage

{ECdW)- water to that of the irrigation water L‘EM.. Since values of
iw _

Ede cannot be determined it is necessary to substitute another value for

this expression in the formula (Allison, 1964). Satisfactory yields are

obtained if the sélinity (EC ) at the base of the root zone is the same as E
the value of the salinity throughout the root zone at which a yield reductmn

- of fifty per cent is expenenced Because the salm:u:y at the base of the root

' zone is approximately twice that in the zone above it, in which the roots

grow, the resulting yield becomes about ezghty per. cent of the optimum

obtainable in salt free so0il under good conditions of irrigation and crop

management, e.g. the EC's in the root zone for a fifty per cent redﬁéfibﬁ_ in -

yvield of aorghum is given‘ a8 12 mmhos/cm (Bernstein 1964), If the ECiw'ia'

1.0 mmho/cm, the LR is then 1/12 = 0.08 or 8 per cent, and in these

c1rcumstances there would be no salt accumulation and approxnnately 80

per cent of optimum yields would be obtained. : C ' .

It is probable that under controlled irrigation conditions such an LR .
will be met by normal 1rr1gat1on losaes.  Higher 'LR‘s'will.‘ b'e'required' for

the less salt tolerant crops such as cotton, rice and groundnuts.

- Drainage
The present water table is deep, probably at 15 metres and more and
it is doubtful if the water table will rise under i'rrigation provided proper
‘management if practised. It is believed that the LR wh:,ch will be added to

the water table will be removed by natural dramage.

It is essential that the Afgoi _.Experimental Station makes and i
monitors a su:rvel of the water table in the farm becruse this formas oﬁe
of thg most important parts of drainage investigations. The principal
reasons for a nae in wa.ter table would be seepage and leaks from- canals

and farm latera.ls a.nd excess of irrigation applicat:ons.
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In some parts of the Johar -sugar estate and in some parts of the
-Genale concessions a high water table has developed with associated
salinity problems. The high;.water table (80 cm) occurs near the
main canals and near basins where water is stored, Lateral move-
ment from these sources is probably the main cause of the high water
table, because it does not occur in other parts gf the schemes which

have also been irrigated for over 40 yea:_-é.

Field drainage experirn‘enfs at Johar started in 1958, but were
discontinued and no information could be obtained during the present-

survey.

It can be stated that there are no drainage problems at present

in the project areas.

Total Carbonate and Gypsum

The distribution of visible calcium carbonate and gypsum has
been described in section 2. 3(e). The values obtained from the
analyses show that the total carbonate remains rather coﬁsta.nt '
throughout the profile and that little variation occurs within the
different strata. A cﬁmparison between the soil series of the dis~
tribution of carbonate dowﬁ t‘,.he profile did not reveal any significant
trends. The vaiues_ of individual strata range from 6 to 31 per cent

with the largest number occurring between 15 and 25 per cent,

Gypsum contents vary :bet_ween nil and 35 per éent, with the
highest values occurring in the soils of the .Upp.r.:r Shebelli and on
‘the older alluvium, There is. a general trend for the values to increase
down the profile although some profiles show constant levels belowthe top

horizon,

pH Paste
L ] : . .
The pH ranges betwesn 7.3 and B, 2 with the majority of values
between 7.5 and 8.0. and does not show a simple relétionship with

' éxchangeable sodium percentage. The values are affected by the presence
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of gypsu;.n and other soluble salts. The pH of soil with a considerable
amount of gypsum seldom exceeds 8.0 regardless of the ESP (See pit -

H 445),

Nitrogen
Only the surface horizons of series pits were analysed for nitrogen,

The values obtained are low and range between 0.04 to 0.11 per cent,

QOrganic Carbon
Only the surface horizons of .series.were analysed for organic carbon,

' The values are low and range from 0,35 to 1.06 per cent.

Available Phosphorus

- Available phbsphorus_ was determined on the topsoil samples of all
series profiles. S | | |
In 'most cases the poile were low or marginal in their available

phosphorus reserves and 're3ponse..to phosphatic £er_ti1isers is expected,

The ranges used for interpretation purposes wei-e:

P in ppm -
Less tha;i 5 Response to fertiliser very likely,
5to 10 '~ Response probable. ' -

Greater than 10 Response unlikely.

General Fertility

The soils are low in nitrogen and phosp.horus and crops should
. respond to feir'tiliser applications. It is unlikely that potassium will be
a limiting factor unless large quantities of phosphorus fertilisers are

applied.
Selected soil analyses are given with type sizes descriptions in

Appendix XVIiof Volume IV / V A.
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2.6 Soil Clagsification

(a) Classification

The s0il classification is based on the 'Soil Classification,
A Comprehensive System, 7th Approximation', U.S. Department
of Agriculture '19_60 and the supplementsi to this.classification.of
June 1964 and Maxch 1967 (Table 2.3), |

" The clals'sification used deviates frofn thé one used by the
International Co-operation Adrﬁinistration (1961) and Lockwood
Survey Co-operation Limited (1968). However, all soils described
and mapped are accommodated in the new classification wherever
possible., The classification should be regarded as tentative unfil
more is knbwn about the soils. This refers especially to the_ soils .

in the reconnaissance area,

Entisols and Vertisols were found in the project area‘s/‘between..
Avai and Gialalassi, The Aridisols were dominant in the Gialalassi-
Belet Uen reach, although Entisols and Vertisols do occur. The'aovils
of the areas for future devéloprneht and 'I:_héir clagsification are .

discusesed in Chapter 4,

(b) Description of the Soil Mapping Units -

(i) . Channel Remnant
ENTISOLS. |
Typic Usthorthents (C)

These soils occur as narrow, relatively high-lying
ridges or as isolated patches scattered throughout the two
project areas and they are intermixed with the Vertisols.

The soils are situated on former levees. Most of the levee
'goils are eroded and are not discernible on the aerial phot.o-
graphs. Most of these soils intergrade into the Vertisols,
but it was not possible to separate then and they ére therefore
mapped with the latter, as they have more of the diagnostic

properties of the Vertisols than of the Entisols,
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c 111

G, 121

The levee soils are all mapped as an Entisol complex
or in an Entisol/ Vertisol complex due to their wide variation
in properties over a short distance, but each individual site
has a notation showing its so0il series separately. In the case
of single obsexvations wl'a.i'ch'-.a.re not ma.'ppable,' they are left

as impurities in the relevant Vertisol se'ries.

These sozls were provwmnally mapped as Brown-Sub-

“ Arid soils by Lockwood (1968)

‘The nu‘bstrata in alluwal plams are conszdered of

' unportance and three groupe are introduced on the basis of -

text_ur.e._[ e '.

R T :Coa.z'-'se/ medium textures throug'h'out' the profile * - R
down to 1.5 m. AP
b. _ Coarse/médiurh'textures overlying fine tekture. '
-down to 1,5 m. o
‘¢, ~ Coarse/ medium textures ovérlying_ s;t:Iratifi_cati,_-,_na -

‘down to 1.5 m.

The soil series were separated on an Electrical
Gonductivity of less than or more than 4 mmhos/cm in the
top 50 cm., '

A coarse/medium textured Typic Ustorthent with EC's of

less than 4 mmhos/cm. They are generally non-saline

~and non-alkali in the tdp 100 cm. A medium or high salt

hazard is present in some profiles. There is no sodium

‘hazard, except for pit H 24, which has a medium soditim

hazard between 95 and 165 cm. For series ana.lyées gee
pit H 24. '

.
A coarse/medium textured Typic Ustorthent (overlying

~ fine texture) with EC's of less than 4 mmhos/cm,. Generally

they are non-saline and non-alkali in the top 100 cm, but

& medium or high salt hazard is present in some profiles, .
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The depth of fine textured substrata varies greatly.
The criteria used in this classification is when the layer
occurs within 1.5 m. There appears to be no sodium hazard

in any profile, For series analyses see pit No. H 91.

C 131 A coarse/medium textured Typic Ustorthent overlying
stratifications with EC's of less than 4 mmhos/cm. They
are generally non-salife and.non-alkali in the top 50 cm,
but they may have a medium or high salt hazard. The depth
where the _stratiﬁca_tions are _s_ituated varies greatly within
the fixed depth of 1.5m. It appe_ﬁ.rs that the fine textured
layers show an increase in total salts and that they are

- a limiting factor for water -_movement. For series analyses

see pit No, H 61,

Most of the levee soils are provisionally placed in irrigation
land use ¢lasees 3:&:4.2 "However, pocketstofClass 6:may bepresent.

The evidence.is that leaching will occurmnder irrigation.

The levee ' soils in thé. Afgbi-Mox;dile area are classified differently
from those in the Balad flood scheme.l “Apart from the fact that the
Ustorthents in the latter are probably not commandable, their moisture
retention capacities will not be sufficient to produce a _gobd crop under a |
one flood irrigation systenﬁ. In local practice none of the coarser

textured 8oils are used for cultivation,

The rooting depth of the natural veg.eta.ticm. on these soils is
comparatively shallow compared with the Vertisols. The general
rooting depth iz down to 80 cm but roots occasionally go down to
190 ecm. The stratifications do not seem to be an ohstacle to root
development, except where a very coarse textured layer over 25 cm

-thick ogpurs.
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‘Gl lall

(ii) Floodplain Meander

VERTISOLS -

Chromustert {recent alluvial}

These goils occur in both areas and azre mapped either
in a unit or complex, or occur as impurities in other units.
Approximately three-quarters of the area belong to this mapping

unit, intermixed with the levee soils.

It was considered important to have a subdivision, based
on colour; (7.5 YR and 10 YR) in the Udic Chromustert sub-
group. T.he 7.5 YR hue soila are thought to be developed on
more recent alluvium than the 10 YR soils; they are better

sti’uctured and have a better developed friable,' grémular mulch

compared with the latter.

S0il series are geparated on EC's of less 4nd more than
4 mmhos/cm in the top soil. | i

For further information on the salinity status in the profile
it is necessary to consult the land clasgification map. |

Classes have been used to differentiate different textural
profiles and each mapping unit is divided into three groups,

based on their substrata,

'Udic Chromustert: Hue 10YR

Medium to fine textured Udic Chromusterts overlying
coarse/medium textured alluvium., EC's less fha_,n
4 mmhos/cm. The depth of the different substrata varies,

but it normally lies between 50 cm and 100 cm.

P These so0ils occur only in complex mapping units and
as impurities near old river levees. It wae not possible
to distinguish these soils on the aerial photographs or in

the field on a topographical basis,
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Gl 1a3l
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They are mainly non«~saline and non-alkali

thr oughout the proiile.

Root distribution in clay loams or clays which
overlie ccarser textured horizoris depends on the depth
of the fine textured surface horizon. In coarse textured .
surface horizons the root distribution is concentrated in
the top 20 cmn. These soils are suitable for all adapted
crops and some are used under rainfed cultivation. The
depth of the fine textured material may be a limitation

in the flood scheme. For series analyses see pit No. H 19.

Medium or fine textured Udic Chromusterts overlying fine

textured subsoil with EC's less than 4 mmbhos/cm.

These 80ils occur both on water shedding and receiving
sites in the southern fart of the Afgoi-Mordile area and
south of the old river channels in the Balad scheme. They
are mapped separately and in complexes, especially in

the flood scheme.

They are non- saline to medium saline (EC's of
4-8 mmhos/cm) Ithroughout the profile, but no sodium
hazard is present. Structure, surface mulch, gilgai and
sink holes are less well developed than in Unit Gl. 1b2l.
Gilgai and sink holes are often absent. The natural rooting
depth is approximately 1.3 m but méy' extend down to 2.0 m.
These goils are generally classed as 2 ‘and 3 " lands
and are at present partly used under rainfed cultivation.

For series analyses see pit No. H 31 and H 268.

A medium/ fine textured Udic Chromustert: overlying

stratifications with EC's less than 4 mmhos/cm.

This soil occurs in general as an impurity in other
units or in complexes. It is an intergrade between Vertisols

and Entisols, and is closer in characteristics to the Vertisols., -
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"The soils are in general non-saline to medium saline
to below 50 cm, but a high aalnnty hazard may occur. No =

aodmm hazard has been recogmsed The stratlﬁcatzons

o may be a.limitation to root development a.nd water move-

.ment, These goils ﬁre in general classified as 2 and 3 lands.

They.are 'at present partly used under rainfed cultivation.

For series analyses see pit No, H 22 and H 251..

_ Udic Chromutert: Hue 7. S'YR.

A medmm to fme textured Udic- Chromustert overlymg
- coarse/medmm textures with EC's less than 4 mmhos/ cm. _-
' The depth at which the generally moderately coarse tex*ure

occurs is between 70 and 110 cm. .

Thls serzes is ma.pped m the Afgcu-Mordﬂe area although

K _the boundarles are not a.ccurately defined and are therefore
| shown as a dotted line on the soil maps. They occur algo as
'.u'npunta.es a.nd in .complexes. They are normally found ci'ose :

to-old river levees.

. The salmity status varies cona1dera_b1y._ ‘The t0p 50 cm

. is non-salme and non-alka.h but below this depth a medium salt

_' '.hazard may occur. Oneisite:exhibited a yery large EC, but tlus was
'.I__'_an exceptmn. Ne sodmm hazard is recognised. Root develop- o
E ment 1s good, but 1s lum.ted to the fine textured surface honzon

- -when it overhes sands a.nd loa.my sands, -

These soils 'are classified as 1 and 2  lands émd

are very suitable for controlled is r1gat1on p:l:'OVJ.ded. the coarse

. substra.te matenal is not too near the surface. This w111 also
' be a y.mitatlon in the ﬂood scheme. Ihey are little use-dl-under

- rainfed cultwatmn.

Sé.mple‘s:from two pits of this series were analysed, - H 2561 and -

- H 347 is an intergrade between series Gl 1bll and Gl 1b31.
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-~ Gl 1b31
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A porous medium to fine textured Udic Chromustert
overlying ﬁne. textured subsoils with EC's less than
4 mmho.s/ cm. The clay and silt content varies
considérably not only in the profile, but also between
locations, L |

This series ié mapped and covers a largé area in

the Afgdi-Mordile area, and it also coversg a small strip'

behind the present levees of the Shebelli River in the

.Balad area, It occurs also in a complex in the latter

area.

- The soils are non-sgaline down to 100 cm and may :
have 2 medium and) or ocdasioﬁally a high salt hazard
below this depth. High ESP's do not occur and there is
no sodium hazard. Structure and the surface mulch are
better developed than the Gl 1a2l soils. Sink holes are
very common _throughout this mapping unit. Mottles
occur in the profile, but it is believed that they are not

due to presently active pedogenic processes.

The soils are classiﬁed" as 1, 2 and 3 lands
in the Afgoi-Mordile area and as class .1 and 2 lands in
the Flood Scheme. They are intensively used under rainfed
cultivation and they are high].jr suitable for irrigation. For

series analyses see pits H 255, H 270, H 26 and H 98,

Several pits were selected for series analyses as this

soil covers most of the area between Balad and Coriolel

‘and it is considered to be the most suitable soil for irrigation,

The analyses show that the soils of this unit in the Afgoi-
Mordile area contain considerably more gypsum than those:

of the .Ba.lad area,

A medium to fine textured Udic Chromustert overlying

stra.tiﬁ'ed alluvium with EC's less than 4 mmhos/cm,
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Gl 211

The depth of the surface layer over the stratifications

varies between 40 and 90 c_m.'

These 80ils occur mainly as impurities in other
mapping units and in a comple_x} A very small number

of Gl 1b31 are recognised dur'ing the survey.

A medium salt haza_rd may occur below 50 cm.
The stratifications may be a limitation to root develop-

ment and water movement.

Gl 1b31 soils are classified as d;~c2~and 3 ‘lands
depending on soil depth-and salinity.. They-are very Buitable
for irrigated crops. - | |

| Pit H 347 is situated in the Afgoi Experimental
Station, For series see pit H 347 and pit H 29, The |
former, as already mentioned, is an intergragde between
Gl 1bll and Gl 1b31. These soils are little used under

rainfed cultivation.

Udeorthentic Chromustert

A mediuni to fine textured.Udorthentic Chromustert ‘oviewr=
lying coarse and moderately coarse textures with EC's

less than 4 mmhos/cm.

These Boils are ohly v,ez;)r' occ.:as.iénal_ly found near
old eroded levees aﬁd theréfore they are not mapped and _-
occur as impurities in ot'he_;-ima.pping units, No series
analyses were made. | They appear to be non-galine

thi'oughout' the profile and no sodium hazard has been .

. recognised; The shallow topsoil §f between 40 cm and

180 cm may be a lizn'itafion_in the flood scheme. They

| are not used at present under rainfed cultivation.
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A medium to fine textured Udorthentic Chromustert
overlying fine textures with EC's less than 4 mmhos/cm.

Textures and the salinity status varies from site to site.

These soils occur as mapping units in the Afgoi-
Mordile area and in a complex in the Balad area. Their
salinity values in the profile varies from low to medium.
No sodium hazard has been found, 'Rootin'g depth is

generally limited to 100 c¢cm although roots may occasionally

- go down to 150 em, The soils on the higher grounds have

. a semi-hard to hard surface crust and do not have well

developed cracks, while other soils in this series posseks

a moderately well developed surface mulch. Only the goils

~ with a surface mulch are used under rainfed cultivation,

They seerh_to be less saline, In bne gite only there was.a mod«
erate salt hazard:in the surface horizon. .

Gl 221 soils are generally classified as classes 2 and

3 lands, For series analyses see pit H 25,

Pellusterts
Udorthentic Pellustert.

. A medium to fine textured Udorthentic Pellustert overlying

- fine textures with EC's less than 4 mmhos/cm. These soils

are not mapped as they only occur ae isolated patches in

depressions in the Afgoi-Mordile area,

They are heavy clays, -are non perous and im-

permeable and are medium to highly saline below 45 cm,

They may have a medium sodium hazard below 90 cm,
Root development is restricted. They are classified as

4 .and 6 . lands. . .

The local population do not cultivate these goils.
For series analyses see pit H 27 and H 60.
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Sr il

8r 211

Chromusert (old alluvial)

These soils only occur north of the old river channel

in the Balad area. They have been developed in the old

- alluvial deposits and occupy a large proportion of the northern
_part of the area. They are found both in wate? Feceiving and
. shedding sites, and a sub division can be made at subgroup

level.

1L'l.o:‘ii«: Chromustert

The Udic Chromusterts are situated on the shedding sites. .

 They occur separé.__t’ély in mapping units and in a complex, .

..o Amedium fine textured Udic Chromerste rt‘o'ir.e_r]:‘,ring:f-ine texture

with EC's less than 4 mmhos/cm. The sub-soil usually has low

--to medium salt hazards, but high salinities may be present.

These soils occur expecially in the most northern pai-t of
the area and if they are comméndable they are suitable or
marginally suitable for irrigation. Most soils are classified as
2 and 3 lands. There is a'medium salt hazard only in a few
profiles.  Small areas are at present under rainfed cultivation.
Three observation: sites have a medium salt hazard in the top
50 cm, but these sites were mapped as impurities. The surf.ac'e-
consists of a-'hard crust or of a moderately well-developed surface

mulch. For series analyses see pit No. H 186.

- Udorthentic Chromustert

‘A medium to fine texturéd Udorthentic Chromustert overlying

fine texturé with EC's less than 4 mmhos/cm. They occur as a

o mapping unit north of the old river channel along the western

boumdary and in the northern part of the Balad area. They have
higher EC's down the profile than the Udic Chromustert and they

may have a medium to high salt hazard below 50 cm.
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and éspecia.lly below 100 cm. Medium sodium hazards

may occur below 50 ecm. Root development is, as in ‘

- the Udic Chz_*@muétert, restricted to approximately 100 cm,

but occasional.ly roots may go down to 150 cm. These
soils are classified as 2, 3 and 4 lands. .The surface
has a moderately well-developed mulcﬁ. .. Sink holes.and
poorly.developed gilgai forms arecomraon. : Ohly:amali._;.

a_ré’é.s:a.re under rainfed cultivation, except north-wesgtiof

' Galole riear the flood canil,  For.seriés analysis see pits.

H 183 and H195.. . ... .

(iii) Floodplain Slackwater

sc 11l

VYERTISOLS
Pellustert

- . These soils are developed in former river basins

~ and occur mainly between the old river course and Gululei

in the Balad area. They are only found in depre-s sional

gites and a:f'e mapped separately and also in complexes.

Udorthentic Pellustert -

A medium to fine textured Udorthentic Pellustert overlying

fine texture with EC's less than 4 mmhos/cm. The substrata

" however, may consist of medium textured soils, The area

ma.ppéd covers a large d_epr__essioﬁ in'the centre of the

northern part in the Balad area and a small area in the

southern part. It also occurs in a complex with Sr 111 and
Sr 211. The latter area is very uneven; the higher parts are
occupied by the Udic Udorthentic Chromuatelrts and the
receiving sites by the Udorthentic Péllusterts. The
Pellusterts are intensli.vely cultivated by the.local population,
who water the area by‘means of a flood canal-.- The soils are
classified as classes 2 and 3, A medium salt haz_afd may
occur below 50 cm, No sodium hazard is recognised. The

surfacre hag a moderatelv well-develonead mnlerh
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'FLOOD PLAIN MEANDER

ERTISOLS

1 CHROMUSTERT (Recent alluvial)

11la - Udic Chromustert: hue 10YR
Gl n.ww. - Medium/ fine n.@.ﬁ.ﬁﬂ@m overlying coarse/medium textures down to 1,5 m.
Gl 1altl EC < 4 mmhos/cm,
Gl la2 - Mediumn/ fine textures overlying fine texture down to 1.5 5..
Gl 1a2l -~ EC < 4 mmhos)cm,
Gl 1a22 . EC > 4 mmhos/cm.
| Gl la3 - Medium/ fine textures overlying stratifications
Gl la3l _ - EC < 4 mmhos/cm.
1 1b Udic Chromustert: hue .u...mm,w..
" Gl1bl - Medium/ fine textures ovérlying coarse/ Bo&ﬁd. textures down to 1.5 m.
Gl 1bl1 | EC < 4 mmhos/cm, |
Gl 1b2 - _?mom_mﬁ.ﬁ\ fine .n.mun”ﬂuom oqm.ﬂwﬁbm fine texture moiﬂ. to w.m cm,’ |
Gl1b2l EC < 4 mmhos/cm.
Gl 1b3 - Medium/ fine textures oqo_u_.:&bw stratifications

Gl 1b31 ECZ. 4 mmhos/cm.

‘oS
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‘Udorthentic Chromuastert

Gl 21 - Medium/ fine textures of_wuaw.ﬁbm coarse/medium textures down to
- Gl 211 - EC < 4 mmhos/cm, .
Gl 22 - Zn@wﬁﬁ\ fine textures ofww..mmhm texture down to 1.5 m,
Gl 221 EC < 4 mmhos/cm,
PELLUSTERT

Udorthentic Pellustert
G1 31 - Medium/ fine textures overlying fine texture down to 1.5 m,

Gl 311 EC < 4 mmhos/cm,

CHROMUSTERT (Old alluvial)

Udic Chromustert

Sr 11 - Medium/ fine textures overlying fine texture down to 1.5 m.

Sr 111 . EC < 4 mmhos/cm.
Sr 112 " EC > 4 mmhos/cm.

Udorthentic Chromustert

Sr 21 - Medium/ fine textures overlying fine texture down to 1.5 m,
Sr 211 - EC € 4 mmbhos/cm,
Sr 212 EC > 4 mmhos/cm,

1.5 m.

*15



. FLOOD PLAIN SLACKWATER

ERTISOLS -

PELLUSTERT -

Udofhentic Pellustert
‘Sc 11 - Medium/ fine textures o<ou..pﬁ.,bm fine texture down to 1.5 m,

Sc 111 EC < 4 mmhos/cm.

FLOOD PLAIN CHANNEL REMNANT

Z.Emo_ﬁm

USTORTHENT mapped as complex (Idamoun)

Typic .d.mno.u.»wmwn

Cl1 : - Coarse/ medium textures »ru.onmrwﬁ the profile down to 1,5 m.,

Cill o EC < 4 mmhos/cm.
Cl12 - Coarse/medium textures overlying fine texture down to 1.5 m,
| cl21 -~ EC <4 mmhos/cm.
- .Cl13 - Coarse/medium textures overlying stratifications down to 1.5 m.,

C131 - EC <4 mmhos/cm.

ozg
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CHAPTER 3

LAND CAFPABILIT YT CLASSIFICATION

S 3.1 Specxf:.ca.t:.ons - _"_

_ The purpose of ths: survey was to produce a. . s0il map. and la.nd

' ca.pabihty map of the two project areas, Afgoi and Balad. Areas for
future deve10pment a.long the Shebellz Rwer have also been mvest:.ga.ted.
- As the la.tter was only a reconnaissance survey. no deta.lled capabllity |
maps were prepared The areas recommended for future development

. requzre deta.:.led soil surveys to establish the:.r full pctent1a.1.

'I‘he spec:.:E:.catlons are based on the U S. Burea.u of Reclama.t:on

' .-"Standa.rds, wh1ch are modm.ed where neces nary, to guit the loca.l _
_-cond:.tzons. Very little is krown about the behav:cur of irrzgated soils

" in the Soma.li' Republic and .therefore the present criteria used may well

~ be modified if and when more resea.rch data becomes ava".ilable'._' It is of

| '._the utmcst irrxportance that the Afgoi 'Experirn’ental Farm,:ora Pilot Scheme

Cin conJunctJ.on w:.th the exzstmg 1rr1ga.t10n schemes. estabhshes a research -
- .programme on the behaviour of the Shebelli Soils u.nder contmuous and

- flood 1rr1gatzon, for it may be found tha.t the- present cla.ss 3 land can be

- upgraded Sorne cla.ss 4 land may also be upgraded. On the other hand

. the soils may be found to behave less well under fleld conditions than ha.s

been supposed in this report. :

' The main dﬁference between the U. S Burea.u of Reclamatmn -
' 'criteria. and those used in the classﬂzcatmn of the two project areas hes
in the economic aspects, It is at present not poss1b1e to mclude all the

econom1c factors in the la.nd. capa.bxhty cla.ss1f1cat:|.on.
Two dszerent la.nd cap‘a.bxl:ty cla.sszﬁca.tmns for 1rngated soﬂs
a.re prepa'ed° '
1) o C_oxitrolled-irrigati'on (Table 3.1)
2) o Flocd irrigation {Table 3.2)
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In accord with local experience it is believed that the flood schemes
require a slightly different classification criteria than to the controlled
irrigation schemes. . Textural considerations are given more weight in

the ﬂoo_d scheme cla.'séif_ication as the area will be irrigated only once a year.

3.2 Land Class Standa_rds

The following is an outline of the definitions for each class and

sube~class and a discussion of the criteria used in class limitations.

Clasgs - Sub-Class Soil Description

1 - ARABLE . - - A non-saline/non-alkali, sandy loam
Soils with few or no o to friable clay soil. Well drained and
limitations, highly . ~ well structured. Electrical conductivity .
suitable for irrigatiom. . and Exchangeable Sodimﬁ Percentage

(ESP) limits are less than 4inmhos/cm
and iess than 15 respectively, down to
150 ¢cm, No limitations to root develop-
ment; effective rooting depth is 100 cm.
Little gilgai formation, It is expected
that these lands have a relatively high

repayment capacity.

2 - ARABLE ~ A well to moderately drainéd-and well

Moderafelly suitable " to moderately structured loamy sand

for irrigation. Soils o to permeable clay. EC's less than

with .few limitations ' 4 mmhos/cm in the top 100 cm and

which reduce the choice 4-8 mmhos/cm between 100 and 150 cm.
. ‘of crops. - | ESP less than 15 down to 150 cm.

Effective rooting depth at least 60 cm., -
Root development a little restricted.
Moderate gilgai formation is accepted.
These lands may have an intermediite

repayment capacity.

-
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' Soil Description

'Me.ets' all requirements of.Cla.aé 1

.except that water movemmt a.nd root

) developmenx a.re sl.ightly impeded

_Meets all reqmements of Class 1,

with the exceptzon of the effectwe

| '_'rootmg depth, which is between 60

and 100 cm,

: 'Meeta all requzrements of Class 1, but

o the gﬂgal formatzon i moderately

; -well developed. "

‘ 2 ps.

o 'Cla.s's'

- %= ARABLE _

| , Moderately to margmally '
smta.ble fo, 1rr1gat1on. 50118

.. w:.th madzr-.ate lmitatzpn.tha.t I.

reducethe choice of crops.

.Dév'vngr‘aded from Class 1 dueto

Meeta all requ:.rementa of Class 1,

but has an EC of 4-8 mmhos/cm o
between IIQ‘O and 150 cm. -

'1nmtat10na m prohle cha.ractenstzcé :
I.and an EC of 4-8 mmhos/ cm between
100 and 150 cm. |
- Dowﬁgrad'ed from Class 1 due to |
.moderate g11ga.1 formatzon and
‘salinity; EC.of 4-8 mmhos/ em .

'between 100 and 150 cm.

Downgraded :Erom Class 1 due to

-limitations in pro£11e characteriatms,

salmzty and mzcro-topography (gllgai)

A moderately dramed and moderately o
- structured loa.my sand to cla.y so:.l

' '-.EC's 4-8 rnmhqs/ Cm in top 50 cm and

less than 8 mmhos/ cm between 50 and

150 cm. ESP le_vels are less than 1 5_ -
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Sub-Class .

3 dse

3 dpe

Soil Description

throughout the profile. Effective

rooting depth is 60 c¢cm and root
development may be restricted.
Moderate gilgai formation is
permitted. These lande may have
adequate repayment capacity undei'

proper management,

Meets all requirements Q_f Class 1,
except for the higher EC levels,
4-8 mrrihos/cm top 50 cm and less
than 8 mmhos/cm between 50 and
150 cm.

This soil has a minimum rooting depth

| of 60 cm. The salinity levels are

4-8 mmhos/cm in the top 50 ¢m and
less than 8 mmhos/cm between 50

and 150 cm.

This soil has a minimum rooting depth
of 60 cm and has limitations in profile

characteristics,

This soil has limitations in profile
characteristics and has EC's of

4-8 mmhos/cm in the top 50 cm and
less than 8 mmhos/cm between 50 and

150 cm.

This soil has limitations in profile
characteristics and rooting depth
and has EC's of less than 8 mmhos/cm

between 50 and 150 cm.



Class
4 LMITED
~ ARABLE -

y Sbils with 'sevére o

B '.h.m.:.tatmns wluch

.. .. Sub-Class

3psg

57.

Soil Description .

. This soil hé.s limitations in profile

charactenstzcs, sa.hmty and mlcrp-

- rehef wlncb. 13 ‘moderately. well

- -'developed.

A moderately to poorly dramed a.nd

moderately' to poorly' Btructured

.loamy sand to clay., EC's mrnhos/ cm

'_.'reduce the chmce. o

of crops. _'__ :

" 4 dpas

8-12 in top 100 cm. ESP levels are

15-25 in the t0p 50 cm and leaa than
28 betweﬂn 50 and 100 cm, Effect:.ve

'-'_._rootmg depth is 50 cm, Root develop- |

. ‘ment moderately to severel)f restncted;

_Severe gilgai formation, These la.nds

s __may have adequa.te repayment ca.paczty

if specia.l Btud:te: ha.ve been ca.rr:.ed out,

e ESP between 15 and 25 or less in toP
- 50.cm and less than 25 between 50 and
'.'_-100 cm,

- This: soil has 1iz%aita'tion's in profile

-' charactenstms and ha.s EC levels oi

8 12 m:r.nhonwr cm down to 100 cm

 4pas

-:_'Th.':.a aozl ha.s 11m1.ta.tz,ons in proﬁle

. | cha.ractenst;ca. -*a.lkalma.t'y and -

.4. dps

sa.hmty as descnbed a.bove. :

) "This soil ha.s 'limita.tions' in rboéing'

B depth, proiﬂe chara.ctenst:cs and

“ g 'salmity as, deacnbed above.

- Th1s soil ha.s hrmtatmns in rootmg L
depth, proﬁle characterzstxcs. alka.luuty
: and sa.limty '
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Class - Sub-Class

6 - NON-ARABLE

- Soils with severe

limitations and at
present unsuitable

for irrigation.

- Could be used for

pastures.

6 pas

6t.

(i) Criteria

a) Soil Rooting Debth (d)

Soil Description

These soils are considered at present

non-arable,

- This 8oil has restrictions in profile

characteristics, has limitations in

alkalinity and salinity. =

This soil has topographical limitations. -

.The limiting layer is in general coarse texl:ure.d, although

occasionally a clay layer might be a I_ixriiting factor, The thick-

ness of the layers varies between 1 cm to more than 50 cm, It

" was found that root development is restricted to the top 20 cm

in coarse textured matena.le. If the thickness of the stratifi- -

cations is less than 20 cm, there will be no :reatr:.cted root

development and the roote will go through the different textural

layera. However. in some instances fine textured layers could

form an jmpermeable barrzer to roots, Class 2 in the flood |

scheme requires a shghtly greater soil root:.ng depth than Class 2

in a controlled irrigation scheme,

b) Salinity, EC mmhos/cm (8)

s _
The salinity levels of classes 1 and 2 for the top 100 cm

is restricted to 4 mmhos.

The subaoil of cla.bs 2 has EC's

between 4-8 mmhos/cm and class 3 requires EC's of less than

r-



8 throughout"t:he profﬂe. .Class 4 has h1gh EC levels, ba.t the .

L limits could be changed if more research data became ava.lable.

espec1a11¥ as the salinity of the water of the Shebelli River itself =

© is relatlv-ely,_hxgh. The -EC levels .£qr both cl_ass1f;cat1.ons are

the same,

c) Exch geable Sodmm Percentage (a)

The alkal:L limits for classes 1, 2 and 3 are the ‘same,
the - exchangeable sodlum percentage levels are generally less
" than. 15 per cent (ESP 15), whereas clasa 4 has .ESP's of up to
'_25 :m the top 100 cm. Sodlum is at present not a semous hazard o
- No d:ﬁerence exxsts in the ESP lmnts £or the two clas a1£1cat10ns.
_' 'd) Texture
Four textural classes are recognleed and denoted on

B 'the map at whzch depth they occur.

l) .. Very coarse (v) 'Sands - Loamy eands

2)’ Moderately coarse . | Sandy loam . .
; -'texture (1)  Fine sa.ndy loam  :‘_ s
AN _Very fme sandy loam

. . e ILoam. . | '.. - .

3) Moderately fine © Silt loam
o texture (m) B silt
' ' Cla.',r'loa.m

| Sandy clay Ioam

'lety clay loam _. :

| 4) IV-e'r,yf fine © Silty clay
| texture(h) . . - Clay

5) Stratif.icet'idlis (b) :
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The main difference b_etweén the two land capability
classifications lies in texture., The reason for taking clay -
loams to permeable clays in class 1 in the classification

for the flood scheme is that only these are used under rain-

" fed .or floed cultivation. The soils were in general moist -

to slightly moist at the end of the dry season., The coarser -

and some of the moderately fine textured soils were generally

_ dry throughout the profile even at the start of the dry season.

The rootihg_.dépth in clay soils is deeper than in the coarse

textured_' soils,

~e) Topography

, Topographic'ai i_irx_‘iitat-ions are of two kinds:» .
1) ' Micro-relief - gilgai formation (g)
2) Micro-relief - former river courses (t)

It is considered that the intensity and the development

- of the gilgai formation is imﬁb'rtant in j:oint of view of

levelli_ng_; The former river channels are exclided for

cultiva,_tion, but they could be used as drainage cl}_és.nneié.

f) Profile Charactefisti'cé_(p) '

In view. of the import_a.xice of cracking as an aid to

“water penetration, an attempt was made to record cracking

patterns. The depth and the frequency of cracking over a
width of 1 metre were recorded. The total area of the
surface‘.iﬁv_hic’h is cracked is less sigﬁiﬁ.cant than the
relation between the fregue:_ig:y-and size of cracks. A low

frequency of widé_ cracks is preféraBle to a high irequency

- of fine cracks. Wide cracks are more permeable to

irr&ation water and less liable to be impeded by mulches.
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A visual assessment of structure and the limiting
-layers are used in the land clagsification. All these factors
" could be a 11m1tatmn to water. movement and/ or.root develoP-

‘ ment.

(i1). "Maggin'g |
A hlstogram ahow:.ng the textural cla.sses and the sa.linity
status of the profile, where available is placed at ea.ch md1v1dua1

s:.te wzth the approprxate land class: symbol,

o for instance a soil is downgra.ded due to one severe.
_ hm:.tation, and some mmor hm:’catmns, 1t 1s shown w1th the o .
' :Eollowung symbol i.e. class 4 d{3) pe (2), means a class 4 3011 o
| w:.th a depth limitation of class 3 class 4 lirmtatzons in profﬂ.e '

--character1st1cs and class 2 aalm:.ty class,



E 3.1 Land Classification for Controlled Irrigation Projects g
Class 1 Class 2 Class 3 Class 4 Class 6 SYMBOL, *
wum soil | o |
to
ent texture :
100 cm 60 cm 60 cm 50 cm 50 cm d
Depth in cm . : : -
ty ~0-50 & <4 <4 4-8 8-12 unlimited
50-100 <4 <4 <8 8-12 unlimited
s  100-150 <4 4.8 <8 unlimited - unlimited s
- Depth in cm o -
2, 0- 50 <15 <15 <15 15-25 unlimited
50-100 <15 <15 <15° >25 unlimited
100-150 <15 <15 <15 unlimited unlimited a
re sandy loam to loamy sand to . loamy sand to loamy sand to unlimited b. stratifications
friable clay permeable clay moderately clay V. very coarse
permeable texture
clay 1. moderately coarse
texture
m. moderately fine
texture
h. very fine texture
www..w..r% little gilgai moderate mﬁ.mmm moderate gilgai severe gilgai or unlimited g
formation or no . formation or no formation or moderate
restriction. restriction. moderate restriction.
B regtriction.
le no limit to water water movement water movement water movement  unlimited p
cterigtics movement or root and root develop~ and root develop- :

development, well

gtrugtured,

ment a little
impeded, Well
to moderately
structured.

ment restriction
moderately
structured:

and root develop-
ment moderately
to severely re-
stricted. Moder-
ately to poorly
structured,




2 3.2 Land Classification for Flood mnm-anbn..m..u.o.monnm

root develop-

ment, Well
structured.

ment a little
impeded. Wellto

. moderately

structured.

ment moderately
restricted,
Moderately
structured.

- ment moderately
{0 severely

restricted.

. Moderately to
poorly structured.,

.’
T Class 1~ Class 2 “Class 3 Class 4 Class 6 “SYMBOL *
m soil 100 75 60 50 50 d
n cm, . : : Co :
;- 0= 50 <4 <4 4.8 8-12 unlimited 8
50-100 <4 <4 <8 8-12 :
_._100-150 <4 4-8 <8 o
Depth in cm . - | S _
. 0~ 50 <15 <15 <15, 15-25 unlimited a
50-100 <15 <15 <15 > 25 _ .
__100-150 <15 <15 <15
e a Clay loam . Clay loam Sandy clay loam Loam to clay unlimited v. very coarse
permeable moderately to to moderately : I texture
clay. permeable permeable 1. moderately coars
clay. _ clay texture
: m. moderately fine
texture _

- h. very fine texture
| | _ b. stratifications
aphy no restrictions no restrictions  moderate moderate’ - unlimited 't
o o _ restrictions réstyictions _

“ 'no limit to water water movement water movement water movement unlimited P
teristics movement or and root develop- and root develop- and robt develop-

‘€9
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 CHAPTER-4

- AREAS FOR FUTURE INVESTIGATIONS

Tﬁé time and zm.')ne},r~ available m the st:op"é"af this survey were -
.not suffzcxent to mvest:gate a.ll areas in detaﬂ for future mve5t1gatmns.
) Lockwood's report is therefore considered as the basis for recommenda.t:.ons
of future developrment, In addition to the soile formation given in Volume 3 -
(Agricultural and Water Survey, 1968} more investigations on the soils
were carried out., Sir M. MacDonaid and Partners prov:ded m.forma,non :
of irrig'a.ble areas. Careful studies of aerial photographs have been carr:.ed '

out in congunctmn mth the emstmg soil ma.p.

The 'followmg gives a descr:l.ptmn of each aréa-a.nd their future

- recommendation. -

| Régﬁoﬁnais'sanCe"'Surﬁey: Belet Uen-Avai

" Area l. -Bélet Uen

A small area south of Belet Uen on. the left ban.k h‘a.s been -
investigated. Soils at two sites were ex_?.mme_d and one.s;te was.
sampled and the soils anaiys-ed, The tdp‘sc_)ii consists of silt'y clay |
loam to clay loam with silty clay to clay s.ubaoils.'.' The moisture
condition varies :Erom moist to dry. Gley colours are cormmon
below 85 cm mdmatmg poor dramage. Calcium. carbonate and
fine gypsum crystala are common in the proﬁle and the soil. rea.cts _
'strongly to aczd. The 9011 is very h1ghly salme-alkalme and the land’

is c_l_a.ss:_.f:.ed a.s_ class 6. It is doubtful if the soil could be :r_'ecleumed
. by leaching. ‘The s0il was p'i*eviouély classified as a 'Solonertz'; (Bulo
.8 cevelo). Reclas s:.f:r.cat:.on was not made 28 only routine analyses

were carned out., ) .

* ~ The toPDgrapHY of the whole area is flat and gently sloping o
to the river. There is a small depressmn in the southern. pa.rt of

the area. Very small areas were cult:.va.ted at the t1me of mvesugatmns.
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The sorghum looked very poor and was attacked by stemborers.

 Grazing is the main land use. ‘The ‘area is subject to flooding by

" run-off from the hills on the East side and the crops are damaged

in yvears of heavy rainfall, There is some evidence of sheet and

rill erosion.

Area 1 is not recommended for future development.

Area 2

The area is sztuated on the left bank approxuna.tely 30 km

| ‘south of Belet Uen. Access i8 poor and there are only cattle tracks |

in the area. The general topography is flat, with little micro relief

., in the form of local depreesions. a,nd gently sloping to the river and
_ to the East. It seeme that the entire area is an old river terraCe

enclosed by the r1ver and a former river course. .

- Land use consists ma.inly of grazmg with amall hunded areas

of sorghum or other crops. The old river course in the east receives

- run-off water from the :hilla and is nearly all _culltwat‘ed. The nomadic

population is not interested in agriculture and might objeot to any type.

of agricultural scheme.

The 8oils have been previously mapped as Bulo Scevelo of the

landform unit, Flood Plain Cover, which is not ﬂooded by the river,

The surface is fairly even a.nd cons:sts of a. very fme powdery

- mulch rna.mlyr caused by the tramplmg of lwestock This fine ma.tenal

is easily blown by the wind. The profiles consist of cla.y loam to clay
t0psoz.1 with mlty clay loam, Stratifications may occur.. The colours
va.ry from da.rk grey brown to dark brown ' Fme calcium ca.rbonate '
concretions occur throughout the proflle a.nd gy’psuxn is common in
the subsoil. 'The profiles were genera.lly dry to slightly moist, Two
gites wergq investigated and smpled. ‘This soil is not suitable foz
irrigated agriculture .due to the very high salinity.and adlkalinity and is

therefore classified as class 6 as.. = . PR

Area 2 is\not recommended for future development.
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Area 3

The area is situated at'a.pproxirnately 40 km north of Bulo
Burti on the left bank. Access is very poor and there are only
cattle tracks in the area. The poPula.t:Lon is small and consists

of a very small number of nomads,

Approximately half bf the area is subject to the influence.
of the wadis coming down from the eastern hills. The area is flat
and gently sloping to the river with a slight rise near the river
banks. One small depression oc curs in the ea.stern part of the area,
recewmg run-off from the ad_]a.cent hills, La.nd use is mamly grazmg"
with locally some areas of rainfed cultivation, As in the other areas
bunding is practised. The aerial photographs of 1962 show more
cultivation than exist'-s at p_resent.' It may be that the cultivators have

moved from the area to Buio Burti or elsewhere.

The present river terrace is rather narrow on both sides of
the river and material depocited by the wadis overlies the older

terraces, ' ' . ' -

The soils were previously classified as Bulo Scevelo. The

area could be dwxded into two units:. the Bulo Scevela ared which is not
subject to flooding, and the deposits brought down by the wadis.
These differ considerably. On the wadi.deposits the.aurfat.:e consists
of a powdery mulch and a_inkhbles are common féafures. These sink--
holes may differ from the sinkholes found in the Vertisols in that they
are apparently an erosion feature, The profile examined had a
reddish brown loam overlying sandy clay loam to clay loam at . |
100 cm. Kankars and fine calcium carbonate concretlons are common
throughout the dry profile, | -

One site was investigated and sampled. o

&
The subsoil suffers from a high salt hazard, but exchangeable

sodium percentages are low., This s0il is claszified as 4ps.
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Area 3 is not recommended for future development, due to

poor access and small population. These lands are only suitable for
special use and high investment is necessary to protect the scheme

from the run-off of the wadis.

Area 4

The area is located approximately 40 km north of Bulo Burti
on the right bakk. A reasonably goocd dirt road runs through the area,

which is more densely populated than area 3,

The population consits mainly of migrant nomads who move

from and to the riverine arsas depending on the season, .

Land use is mainly grazing but rainfed cultivation is also commonly

practised. Tsetse fly is common.

The general topography is uneven due to old river courses which

could be recognised on the aerial photographs.

It is difficult to say at present if the soils are suitable for irrigation due

to the compiex manner in which they occur and a detailed survey is recomreended.

They have been previously classified as Bulo Burti and Bulo Scevelo soils, but

in this area the latter could be re-classified as Mahaddei Uen Complex, as

described by Lockwood,

Two sample observations were made. The surface consisted of a
powdery mulch with kankars and shell fragments. The topsoil material
varies between silty clay.loam and clay loam and the subsurface and sub-
stratum mﬁterials are dominantly clay loam and clay. The colours of the
Mahaddei Uen Complex are brown to dark grey brown and those of the Bulo
Burti seoils are dark. brown. The latter goils contain kankars throughout the
profile and {ine and lenticular gypsum crystals occur below 50 cm, Both
soils are dry and react strongly to acid. The Bulo Burti soils ére classified
as land class 4sy due to the high salinity status, and the Mahaddei Uen Cornplex
as 6t due to topographic limitations. Exchangeable sodium perceniages are

low in both profiles.
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Area 4 is nct recommended for future development mainly

due to topographic limitations.
Ares 5
This area is situated apprdxinmtely 15 km on the left bank
-north of Bulo Burti. No field inspection was made a& no access
to and in the area was possible. However a study of the aerial
photographs was carried out and the area was observed to be very

gimilar to area 3.

Area 5 is not recommended for future development for the

same reasons as area 3.

Area b

Area 6 is situated approximately 10 km south of Bulo Burti
on the right bank 3045'N, 45°35'E,  Access to the area is good.'
The presént population congists of nomads and the sedenta.r.y rivelrine
population. Both'practise rainfed cultivation'. The nverme populatmn. .
cultivates sorghum, maize, vegetables, sesame a.nd suga.r cane along
the river. Away from the river, sorghum, maize and occasionally

cotton are grown but yields are very low.

The topography generally is flat and gently sloping with minor

undulations in places due to former river channels.

The soils were preifiously classified as Arar TLugole, Bulo Burfi,

and Mobarech soils. Three sites were investigated and sampled.
Large amounts 6f gypsum are found in the three profiles. . The soils
react strongly to acid. The investigated profiles are classified

as 4ps (2), 4= and 6as respectively.

.Area_ 6 is ot recommendrd for development at present because

of uncerta.mty abouu ‘the effect of the high gypsum content or the behaviour
of the soils under irrigation. If any future development is a.nt1c1pated a
gsemi-detailed soil survey should first be carried out and the economics

of the project carefully examined.
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Area 7

This area is situated approximately 30 km south of Bulo Burti
on the right bank, 3%35'N, 45°35'E. Access to the area is good.
The present population. consists of nomads and the riverine people.
Both pratise rainfed cultivation. The riverine people cultivate
sorghum, maize, vegétahles. sesaime and s?u_gar cane a-long the rivex.
Away from the river very small a.r;iea.s of sc;rghum, maize and rarely

cotton are grown, but yields are véry low.

The topography is in general flat and gently undulating.

The soils were previously classified as Bulo Burti and Mobarech

soils, but they could be better classified as Arar Lugole soils. They

are deep to moderately deep dark brown {7.5YR 3/2) loam to sandy

clay loam soils. Structure and cracks are poorly developed. Fime

calcium carbonate concretions and fine and lenticular gypsum crystals

are commonly found in the subsurface and subsoil and the soil reacts
étrongly to acid. The surface horizon may have high EC's, butin

genéral the salinity levels are low. The subsurface and subsoil have -

medium to high salt hazards and medium sodium hazards.

The so0il isa__tp.résent onlyusedfor grazing. Three sites were
investigated and sampled. These are classified as classes 2ps, 6as

and 4ps respectively. .

Area 7 is not recommended for development at present, If

future development is to be considered the area should firstly have a

semi-detailed soil survey,

Area 8

_ ‘The area is located at approximately 10 km on the right bank
south of Gialalassi, 3020”N, 45‘032'30”E. Acéess to the area is
good. Mederately large areas of rainfed cultivation, maize and sorghum
occur in area 8, although grazing is also common. .Large areas, which
have been cultivated in previous years are now fallow or abandoned

and th_e' natural vegetation is regenerating.
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The topography is in general flat to very gently -

undulating.

The soils were previously classified as Bulo Togon. Two

sites were investigated and sampled; .
‘The soils are deep saline/alkaline dark red (2, 5YR 3/6) to dark
brown (7.5YR 3/2), The sui-fa;;e‘has a soft broken raincrust over
~2to 3.cm of fixig granular mulch. 'The profiles have a silty clay
. and/or ciaj}' surface horizon and silty clay and/or clay subsurface
and subsoii material. Fine crystalline and lenticular gypsum is
coemmon below 20 cm. The soil has very high EC's and ESP'S
throughout the profile, Fine calcium carbonate concz;etions 'occ_ur-
‘and the soil reacts strongly to acid. .'
_ | These soils are cla_Qésified as class bas:due to their high |
sah.mty a.nd a.l.kalm1ty. | - | - - |

_ It is stated in the Lockwood report that the Bulo Togon scul
ha.s a significant potential for agricultural deve10pment and irrigation.
It will be necessary to investigate these soils in more detail if ‘
future development of this area is ant1cxpa.ted as the recent ﬁgures

show very h1gh EC and ESP flgures.

‘Area 8 _:LB not rec-ornmended for future deiré-lqpment.

'Ar’e'a 9 .
Area 9 is situated at a.pprox1ma.te1y 25 km on the rzght bank
south of Gialalassi, 3 12'30”N 45° 32'30"E. Th:.s area has been

partly used under flood irrigation in the past, but is at present
abandoxed. ) | - |
"Access to the area is good, if there is no :Eloodmg P0pu1a.t10n

is sca.rc_e. 'I‘he t0pogra.phy- is generally flat and sl1ght1y depressional.

The soil was‘prev:.ously.cla.ss1f1ed by Lo.ckwood as Bio Addo
and Mobarech soil, but they a.'ré' .prc)b"a.b_lir better classified as non-

saline/non-alkaline Bulo Togon soils.” Two sites were investigated
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and sampled. The profile characteristics are similar to those for
Bulo Togon soils. Omne site was very moist to wet due to recent flooding.
Internal drainage is poor. . ESP's and EC's are low. This area is .

provisionally classified as 3p and 4p due to poor internal drainage,

‘The area could be developed in the future, providing adequate

drainage is available and detailed soil studies are carried out.

Area 9 is recomimended for future investigations.

Aréa 10

This area is located at approximately 15 km north of Mahaddei

"Uen on the right bank, 307'30”N, 45032'30”}3; Access to this area

is good, but due to excessive flooding it was not possible fc cover

the major part of the area under the'sé investigations. . The population
is scarce. Little cultivation was being carried out at the time of the
survey as most lands were still flooded or too wet to cultivate. The
main crops are sesame, maize and sorghum. Cotton .ha.s been grown

in the past.

The topography is ‘generally flat and slopes gently.into a large,

shallow depression.

The soils were previously classified as Bulo Togon, Mobarech

and Bio Addo soils.

Three sample pbservations were made. The first two were in
Bulo Togon goils and the latter in the Bio Addo soil. This profile is
described in detail. One Bulo Togon so0il was wet and stickly clay due °
to recent flooding. Internal drainage is poor. The Bulo Togon soils
a;.i-e Nnomn« saline/non-alkal_i soils, but the Bio Addo has high electrical
condﬁctivities below 60 cm and a medium sodium hézard_ in the subsoil,

The soils would correspond to classes 4p, 1 and 6as respectively.
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Area 10 is suitable both as a flood or controlled irrigation
scheme, providing flood ¢ontrol measures could be taken, - There
are ma.ny flood canals iri the: area a:md it is essential to mvestlga.te

' the extent of these cana.ls and the poss:.blhty of usmg these in the
future development plans. The economics should alao be caref_ully
investigated and a detailed soil survey carried out.

~Area 10 is recommended for future investigations.

_Area ll .
This area is located at approximately 5 km on the left bank

north of Mahaddei Uen, 3 02'30"N, 45°32'30"E. Access to the area

is poor but a.small pump scheme has recently been established.

Part of the area was under water during the high floods,
due to breakage of the river banks. These lands are cultivated
by the population after the reces’sion of the water. THe’ main crops

3 grown are vegetables, sesame, malze and sorghum.
The topography' is generally slong and shghtly depressed,

The' soils have been previously_ classified as Bio Addo and

"Johar goils.

_ No sample observations were carried out, but the soils are
similar to those already investigated and to those in the Johar
Irrigation Scheme. A detailed scil survey should be carried out.

‘Area 11 is recommended for future in\?estigationé._

) Area. 12

_ Area 12 is 51tuated at apprommately 5 km on the rlght bank

" north of Mahaddei Uen, 3 OO'N 45° 2'E, Access is good and the N
'mha.b1iants of Mahaddei Uen cultzva.te these landa The topography.
igs generally level, tending to depressional. Flood canals are
common. Cultivation is common and yields are good. The ma-iﬁ
crops grown in this flood scheme are sesame, vegetables, maize

a.nd sor ghum
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These soils were previously classified as Johar soils. One

site was investigated and sampled,

The surface is slightly uneven and cracks and sinkholes are |
common features, when the soil is dfied out. The proiile congists
of 'séndy clay, clay loam and clay suriface and subsurface horizons
and clay substrata. Colours vary between very dark grey brown
and dark brown throughout the profile. EC's and ESP's vary not
only in the profile but also at different sites. The profile investigated

did not show any salt and sodiwm hazard.

A detailed soil survey is required before any development of this

area is carried out.

~ Area 12 is recommended for future investigations,

" Area 13

The area is situated at approximately 8 km south of Méhéd_dei
Uen on the right bank, 2055'1\], '45%32'E. Access to this area is good,
An abandoned controlled flood scheme covers a large part of the area.
There is no proper reason given why this scheme is no longer in
operation, Under a new development plan, this scheme could probably

be enlarged and improved on the light of further detailed information.

The topography is generally flat and gently sloping tc depressional
lands near the river, which _ar'e used under flood irrigation. Main crops

are sesame, vegetables, maize,:.s0rghum and sugar cane.

The soils were previously classified as Mahaddei Uen soil Complex

and Johar 'goils and are developed in alluvium of the Flood Plain Meander.
This Mahaddei Uen soil is similar to the J ohar scil and it is ;.arefer.ré'd to
regard it as a.variaqt of the latter. It is also developed in older alluvium
thg.ﬁ the soils in the .depres.si.onal lands along the river, which are an
integrade between the Bulo Togon and Jokar soil. The fiver basins have

been under water for a long period and it was not possible to cover the

entire area during this survey,.
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Three sample observations were made. Two gites on
older alluvium were classified as 2s and 3s. One on depressional
lands near the river was poorly drained and many mottles wefe found
below 90 cm. it was asigned to Land class 4ps(2). Full investigations

are required before future developmeent can be planned.

Area 13 is recommended for future investigations.

- Area 14

The area is located apprbximately 2.5 km north of Johar on

the right bank, 2047'30”1\", 45732'E. Access to the area is good.

The topography in general is flat and '_gently sloping. A:ismall
experimental farm, under Chinese management is situated in the area

and cultivates rice and tobacco..

Large tracts of these Johar soils are under rainfed cultivation.
The main crops are sesame, vegetables and sugar cane along the

river, maize and sorghum away from the river.

No sample observations were made, but based on findings of

Lockwood's report it could be recommended for future development.

Area 14 is recommendeéd for further investigations.

“Area 15

_ The area is located approxlmately 5 km on the left bank north
of Joha.r, 2 48'N 45°35'E, '

It was not poasible to investigate this area on the ground,
as large parts were under flood water, due to br-ea-kages of the

river banks. The entire area is occupied by the Johar soils.

If future develoPment is a.nt1c1pa.ted flood control] measures

'shovdd be taken.

Area 15 is recommended for further inveatigations.




. Areas 16 and 17

The areas are located between Johar and Ba.la.d on both
river banks. The access to the areas is fairly good. The general
topography is gently sloping to gently undulatfmg._ Large Itracts'
are . cultivated, either rainfed or under flooding. The mai_n crops

are sesame, vegetables, maize and sorghum.

The soils are rather complex and it was not possible to
carry out a more detailed survey. Further complications lie in
'-gocioiogica.l, economic:and engineering fields. .A large number -
- of co~operatives ére situated in the areas.

A special survey is required for the Johar-Balad Reach,

.ag it may have a good potentié,l for irrigated crops.

The population is densé compared with all other areas and

there is good access to the harbour in Mogadiscio,
One observation site was made in a depression which has been
under water. for several 'm'onths. . It-is a non-saline / non-alkali

dark brown clay, imperfectly drained. .

Areas 16 and 17 are strongly recommended:for further

investigations.

- Area 18

" Area 18 is located between Afgoi (2°7'30"N, 45°10'E) and
Goluen (1°40'N, 44°35'E) and the road Afgoi-Merca and the
Shebelli Ri_ve:r, but excludes all existing and operating conc_eaions.
and the Mordile project area. Access to the area is good and the -

p0pu1a:tion is comparatively dense.

Sampling obaerfrations were made between Afgoih and Barire
and in theé®Genale Concessions. The Bulo Mererta has been a'urvey-ed
by Dr. Newton of the Af.goi Experimental Station. These results are
discussed in Chapter 1. Observation sites made by Lockwood '

Corporation Ltd. were also taken into consideration.
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The entire area is covered by the Goluen soil, which is
developed in younger alluvium of the Shebelli River. The
topography is gently sloping from the river to the Afgoi-Merca

roads and rises .s_lightl_y towards the dunes.

v

Large tracts of these soils are under rainfed cultivation
and others are commanded by pump irrigation especially between -
Balad and Audegle. Controlled irrigation is practised in the Genale

- bauan.a. concessmn area.: La.nds near the river are watered by a

. 'la.:rge number of flood canals, but proper ‘management is la.ckmg

: a_nd water 1oaees-are'frequenj:. The main crops under rainfed

eultivation are maize, sorghum, sesarne and occaéionally cotton.

The Goluen soil has in general.a soft gra.nula.r mulch and

well deve10ped cra.cks, gsinkholes are _comrnon.

The profile consiets of brown and dark brown clay loa'.m
to clay surface horizons and brown to dark .broliwn clay subsurface
: -__"_hori'zol_ls_ a.'nd:su.bsoi_lk Howe.ve_r in some cases 'coaeser ¢extﬁred'
.m'ateri.el_-' :i':rli'a_y be o\?erlain by ,f_irier textured material, Clay soils
.a.re inferoai:ced with coaiser-textu:red-soils tha.t_ are developed in
the old river levees, Slickensides are common fea.tures in the
profiles, fine calcim carbonate concret:ons occur ‘throughout the
profile and the soil reacts gtrongly to acid. Common fine gypsum
‘crystals may be present in the subsurface and subsoil, The Goluen
~8oil is in general non-se.line/ﬁon-a.lkali. The subsurface and subsoil
may hdfe medium or occasionally high salt hazards, but no sodium
| hazard is present, These lands are classified as 1, 2 and 3:

lands and are the best suited for 1rr1ga.ted agr:.culture._

Further detailed mvesngatmns a.re neceasary prior to
future development Pnonty should be glven to re-eatabhsh and
relievelop the abandoned conc essions and the Bulo Mererta area, .

but a full appra13al is necesaary pr:.or development.

Area 18 is strongly recommended for further investigations.
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Area 19

The area is located between Goluen (1°40'N, 44°35'E)
and Avai (IOIO‘N. 43042‘30“-}3), the dunes in the south east and
the swamps in the northwest.
The topography 15 generally flat and gently sloping to slightly

undulating.

Land use is rainfed cultivation, the main crops being sesame, -

maize, sorghum and cotton; some groundnuts are also grown,

Access to the area is good, but large parts in the area could
not he coveredby these investigations because of extensive flooding.

Population density is low,

The area is covered by four scils, the Avai, Goluen, Gofca

and Ururgala soils. The Ururgala soil is developed in older alluvium

~of the Flood Plain Cover; the other three are developed in the alluvium

of the Flood Plain Meander. .

Five observations were made: two in the Goluen soil, two in
the Gofca soil and one in the Avai soil. No observations were made in

the Ururgala soil as the area was still flooded at the time of the survey.

The Goluen soil has already been described in detail and has been
réecommended for irrigated crops. Both sites examined in the Goluen soils

were classified as class 2s lands.

The Gofca soil is well developed in alluvial material brought down
by the Gofca which is probably a former course of the Shebelli'River.
It occurs in areas with an average annual rainfall of 300 to 400 mm.
The surface has a soft broken raincrust over a medium granular mulch
which obacures the cracking pattern. Shell fragments are common on
the surface. Soil colours vary from dark grey to dark grey brown..
Jhe profile'ccnnaiéta of clay material. Well deveioped elickensides

and fine calcium carbonate concretions are common in the subsurface



79.

and subsoil, Fine gypsum crystals may occur below 100 crm.
. Mottling is present at few imperfectly drained sites (see H 458).
A medium or hzgh salt hazard may occur in the subsoil, but no

sodium hazard is found in any part of the profile,

The Gofca so0il is suitable for irrigated crops. Water from
the swamps may be used to irrigate not only this soil but also the
Goluen, Avai and Ururgala soils. This proposal should be carefully
investigated, The investigation sites studied were classified aé'.Z_p |

and 4ps.

The Avai soil is developed in alluvium deposits of the Shebelli
River. It is a dark grey non-saline/non~alkali clay soil. It is found

in areas with an average annual rainfall of 300 to 400 mm,

The surface has a soft broken raincrust ocver a medium
granular mulch, which covers well developed large cracks, the
extent of which depends on the moisture condition of the scil. Sink-
holes aﬁ:‘e common and shell fragments are abundant. Slickensides
are well developed in the subsurface and subsoil. Fine calcium
carbonate concretions occur throughout thé pfofile and-a few fine
gypsum crystals are found in the subsoil. A moderate salt hazard
may ocecur in the subsurface and subsoil horizons, but sodium hazard

is found in any part of the profile,.

The Avai soils are suitable for irrigated crops. Site H 459 is

classified as class 28 land.

No observations were made on the Ururgala soils, but reference
is given here to the results found during the survey carried out by

Lockwood Corporation Limited.

“The goil is a fine textured Vertisol, and is developed in older
allugum of the Shebelli River .under average annual rainfall of
‘400 to 500 mm. The surface has a slight micro relief and a soft mulch.
Sinkholes and cracks are common, depending on the moisture condition
of the soil. The surface and subsurface horizons are non-saline, the

subsoil has a moderate to very high salt hazard and a low to high
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sodium hazard. This soil has some pofential for crop prbduction.

The presence of salts in the subsoil detracts from its suitability-"

for irrigation, Furtiher investigations are necessary before any

-future development plans are made,

Area 19 is recommended for further investigations.

4. 2 -Conchrsions

Future development of the areas which are ré#ommended ghould _

not bévcarri_ed out, before adequate investigations are m_a.de. Detailed

soil surveys, economic:appraisals and éngineering surveys should be .

madé. _Ab the amount of water in the Shebelli River is limited it is

essential to determine accurately the areas which could be irrigated by

the river,

Below ie a list of the areas. whith deserve priority in further

investigations prier to future development, when the amount of water

for irrigation is known.

1)

2)

- 3)

Re-development of the Bulo Mererta area.’

Advantages: Labour available; main canal and canal layout
present; little bush clearance to be carried out; soils sujtable

for irrigated craps.

Disadvantages: Re-allotment of land nece_s.sary.

Abandoned concessions in the Genale area and along the

Shebelli River.

Advantages: Canal layout present, labour available.a.nd s0ils

suitable: for irrigated crops.

. Diéadira.nta.ges: Re~allotment of land necessary.

‘Area. between Afgoi and Goluen. -

Advantages: Soils suitable for irrigated crops.. :



4) -

5)

Art_aa between Johar and Balé.d.

 Advantages: Soils suitable for irrigated crops;

:av'a.ila.ble.

Area between Goluen and Avai.

 Advantages: Water available from the swamps.

.'.Dis'a.d\fa:nt_ages: Low population density; _

labour
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CHAPTER 5

CLIM.ATE AND METHODS or CALCULAT]NG |
B cnop WATER USE R

| 5. 1 Rainfall

The clunate of the Shebelh Valley ranges from tropz.cal semi=

ar:.d near the coast to trop1ca1 arid in the regxon of the Eth10p1an
 border. Annual ramfall averages about 500 mm m the Johar, Balad,

‘A.fgoi, Genale areas and decreases northwa.rds to about 200 mm at
A. Belet Uen. - R.amfall is very vanable in amount :Erom year to year
-land 1s mostly d1str1buted in two dlstmct seasons assoc1ated with the
e passmg of this- mter tropzca.l front. In the vmmzty of Balad. Afgo1 and
- ‘_Genale. these wet seasons occur in Apnl to June, and October to -
| 'December. locally called the 'Gu' and 'Der' seasons respect:.vely. ;

:In add1t1on, coastal showers locally called 'Haga1 rams occur durmg

o J’uly and August, amounts bemg greatest nea.r the coast Hence Genale -

o recewes about three tunes and Afgm about hmce as’ much rain as .'Balad

o (Alessandra)'

these months, North of Johar. the ramy seasons are of shorter . -
| ‘duration and rainfall in the 'Hagai' season is neghgible. At Belet Uen, c
the 'Gu' rains occur in Apr11-May and the 'Der' rains m October- '
N‘?Vember only. The seasonal Prec1p1tat1on :Eor selected stat1ons 1.s ahown S

in Table 5. 3.

TABLE 5. 1 Ram.fall at Selected Stat:.ons in mms

; ‘ : Years of f_' . -Mean Ramfall A T
Station ‘Records ————— _ — Wettest Driest
_ - ' _'Gu' season 'Der! sea_s'on . Annual ' SR
‘BeletUen 34 -~ 108 . 85 .27 . 446 44
 BuloBurti 25 144 - 161 . 349 711 96
. MahaddeiUen - 10 163 192 459 1171 226
. Johar - 40 206 - - 209 . 497 - 1089 236
Balad ¢ 25 209 . 220 . - 507 959" 276
Afgoi - 26 237 - 1713 503 975 19z
Genale 20 230 S 112 472 1045 149 -
Gelib 20 304 183 586 944 415




The facr that ramfa.l is distributed in two seasons, the relatlvely

sma.ll amounts of rair in thess seasons and the great variability in rain-
fall from year to year pl: zte a severe 11m1tat10“ on crop product1on under -

: ramland cond1t10ns of farmmg An anzlysis of rainfall expectation.for

each of the two croppmg seasons was made for selected statlons. Probablhty

graphs, I‘J.gure 5.1, were produced showmg the accumulated prec1p1tat1on
durmg the seasons- in relatlon to frequency of occurrence. The results .
1nd1cated that statlons having a mean annual rainfall of some 500 mm are
likely to suﬁer a par.lal or cemplete failure of one ramgrown crop due :-
| solely to inadequate rainfall as frequeatly as two years in f1ve. Under such
conditions, attempts to increase raingrown crop y1elds by means of costly
inputs for mechanisation, fertiliser and pest and dlsease control are '

que stionabl_e; E

5.2 Otlxer.Climatic Factors

Temperatures in the Shebelli Valley remain relat1ve1y uniform. The
' hottest perzods are February-Apnl and October-November. Mea.n monthly
_maxunum and minimum temperatures for selected statlons are shown in

'I‘able5 Z.

TABLE 5.2 . Mean monthly maximum and minimum temperature for. selected

- stations in °C

Dec

'1.1',—;1;;-. . Feb = Mar Apzr May} Jun . July Aug ‘Sept Oct Nov

. Belet Uen .

 Maximum 34,5 35.4 36.7 36,9 34.9 34.0 33.0 33.8 35.3 34.4 34,8 34.5

Atimimanms 22,0 22.0 23. & 23.9 23.& 22.8 22.6 21.6 22.7 22.6 22,7 Z&F
SN _

Maximum 337 334 34.% 34,V 3\."( 3Q5 WL, 4 39\ 3\.\ 37..0 319 32.5"~
'Mmu'nurn 23.72192302362 7215215218221219217
_ Gehb
-:(Alessandra) ‘
| Maximum 35.1 35.6 36.0 35.5 33.4 32.1 3.5 31,3 32.4 33.1 33,8 34.5

Minimum 22,2 21.8 22.4 23.1.23.0 21.4 20.6 20.3 20.4 21.5 22,1 21.9




ACCUMULATED RAINFALL CMS
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ACCUMULATED RAINFALL PROBABILITY </ "
FOR_PERIOD APRIL = JULY x|/ °
: 4
/
/ |e /
/ /
40 . ! /X ® //
x ] /
/ 174
/ /|
/ / /
\/// ,"/ /
) / +
&/] x
0- ¥/ s"ﬂ v
,{xx //. /
>/
V/ é‘z. ) //
X/ .. y +
a4 | +/]
/ ' Y4 /
/% { | +} °,
/ / / /
204 '/X / / /
AR ANy & |/
4
1x / o / ~ A
I° 1/ % &
X X/ fo® é/"*- D/o o)
/ ' /. /éfb © 3/
/ / Q}\,/r 0/
A A VAL 2
x [/ / / o/
/S A7 %
2 A 2 A B 4
o/ '/ /+ oo
Y Y o
/4 // of
/
‘ T/ / A
/Y /
/ / 4%
/ /oo
/ oo
o N [o] /

| ' 10 20 30 4 S 6 T 80 %0’




85.

Relative humidity is highest near the-coast and decreases further
inland. Highest humidity occurs at the end of the 'Gu' rains and during
the 'Hagai' season. Monthly mean humidity for selected stations is
shown in Table 5. 3.

TABLE 5.3 Morihly mean relative humidity (per cent} for
selected stations

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Belet Uen 58 57 57 60 64 61 65 64 55 64 63 62
- Afgoi 65 64 66 69 73 75 T4 72 69 468 68 68
Gelib 68 67 66 72 78 78 77 75 72 73 76 74

w0

The North-east Monsoon which blows from Janu.a v to Mal‘cb and
the South-west Monsoon from July to September have an amehora»mg
effect on the climate at these seasons. Previous records of wind speed
are apprec1ab1y lower than those recorded at Afgoi dur1rg 1968 whlch are
shown in Table 5.4. The mean wind veloc:lty during both monsoon seasons
appears to be about 3.5 m/sec. or 300 km/day at 2 m above gr_ound level.

TABLE 5.4 Monthly mean wind velocity at 2 m recorded at
Afgoi during 1968

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Km/day 269 347 306 196 205 143 324 305 312 248 144 204
m/sec 3.1 4.0 3.5 2.3 2.4 1.7 3.7 3.5 3.6 2.9 1.7 2.4

Reliable records for Solar radiation were not available for the
Shebelli Valley. Sunshine hours and Solar radiation using a Gunn Bellanni
Distollometer were recorded at Afgoi during the pericd 1968 and these results

are shown i# Table 5. 5.
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TABLE 5.5 Mean values of Solar radiation at Afgoi during 1968

Jan Feb Mar Apr May Jun Jul Aug Sepf Oct Nov Dec

Mean

daily 8.2 9.1 8.1 52 6.4 6.9 59 8.0 89 6.8 4.5 6.5
Sunshine , '

Hours

Mean

daily 580 611 575 470 484 511 481 533 575 522 409 425
radiation

(Langleys)

The total sunshine recorded during the year was 2567 hours and the
mean daily radiation was 516 Langleys. These may be compared with

values of 3082 hours and 577 Langleys previously recorded for Mogadiscio.

5.3 The Estimation of Crop Irrigation Requirements

Where factual information is inadequate for the calculation of irrigation
requirei’nents for crops in a proposed rotation, it is necessary'ito‘ estirﬁate
irrigation needs by reverting to meteorological &ata. The basic data on such
factors as insolation, wind, temperature and humidity may be used to calculate

“an estimate of evaporation using any one of the various formulae which have
been developed for this purpose. Alternatively, where reliable measurements
of pan evaporation are available, these may be used directly as a basis for
calculating crop water requirements. The available meteorological data in
the Shebelli‘ Valley area is very limited and ﬁntil the inception of the present |
project, no reli}able. pan evaporation measurements had been made. Data from
a meteorological station established during the course of the project at the

Afgoi Research Station has been used for the estimation of evaporation.

The data from the Afgoi meteorological station comprising solar
insolation, Swind, temperature and humidity was used to obtain 5 day means
.which were then used to calculate evaporation using a method based upon
that evolved by Penman. The original Penman formula for the estimation

of open water evaporation (Eo) has been modified for use in East Africa

o
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by Mc Cul"och .ths moulfred formura has been used with a further
mod1f1cat10n to the refl °cted radratlon componen (orzgrna...ly pr0posed

_' by Penman n h1s paper on the Woburn Abbev tr,.ars) wkereby the

- theoret1ca1 evaporatior from a unlform turf sward may be estlmated

| d1rect1y.— This theoretical eVaporatron from turf (Et) should in theory g
3 _ also apply to any other uniform and \..OII‘I lete crop cover hav1ng s1m11ar B |

surface character1sth 5.

Where cover is incomplete, as in the case of young growing crops
. and whére surface conditions of reflectivity and roughnes sdif:fer from |
th'ose of the "standard turf sward, ar empirical crOp factor (k) may be -
: .used to adJust the E; value and the resul*mg evaperatmn from the crop.

surface under cons1derat10n is referred te as the crop evaporatlon (Ec)

_The theoretical crop evaporatmn Ec ass‘umes that the plants Aare
able to draw their moisture supply from a soil where mois_ture‘stress
is not a limiting factor. Numerous workers have shown that where
mhoisture stress conditions exist in the soil, the-c'r:-op -.may -no-longerbe
able to meet the water demands for the theoret1ca1 cr0p evaporatlon. .
When this condition arrses, the plants- W11t a.nd evaporatlon then is at a
much reduced rate due to the closmg of the stonﬂ.ata. The pomt at wh1ch
this los-s of turgor occurs depends not only on the soil moisture. stress
Which_ is a' function of soﬂ moisture content, but also on the magnitude

- of the °r°P- evaporation demand Thus a soil stress condition which '~

o would result in turgor loss, when the E was six mﬂhmetres per day,

: migH have no effect on plant targor w1th a smaller demand of 3 milli-
metres per da)r Research by Denmead and Shaw demonstrated the effect

: of_ dlffere.nt values of crop evaporatlon demand on the turgor loss point
mea_su-r-ed in terms of soil suction. Using curves derived from those of
Denmead and Shaw it is possible to appl}r a correct1on to the crop evapo-

: '-..ratlon for the degree of so11 moisture deplet1on when the moisture retentlon
character:stms of the so;l are known 'I‘he result prov1des an estlmate of ~

the actual evaporat1on from the growmg crop (E
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The frequency of irrigation and the crop water requirement may
be estirmated using a mathematical model in which the above procedures _
are used to calculate a daily water balance. Effective rainfall is taken
into account in the calculations. Whilst a soil at field capacity provides
thé optimuzﬁ moisture conditions for crop growth, in practice other
considerations prevent this condition being maintained. Moisture stresses
up to about two atmospheres suction do not seri‘ously affect crop yield |
and except during certain crucial stages of development, crop yield
may not be seriously reduced if moisture stresses are permitted to rise
to three or even four atmospheres suction before irrigation is applied.
It is thus possible in the water balance model to use predetermined levels
of moisture stress, which may be varied for different stages of growth to

determine when irrigation water should be applied.

When the predetermined soil moisture deficit at which irrigation is
necessary has been reached in the water balance model, an irrigation is

assumed and the quantity of water required per unit area is determined.

The water applied should include not only that required to return the -
soil moisture content within the crop root zone to field capacity, but also
to increase-the depth of soil wetted to field capacity to provide reserves
for future exploitation by the downward spread of roots of the crop. The
sum of the two amounts is increased by an efficiency factor which makes
allowance for losses due to evaporétion during and immediately after the
application of irrigation water to the field, surface run-off to drains and
deep percolation below the root zone eventually to be exploited by crop
roots at maturity. This efficiency factor has been taken as 85 per cent
when less than the ultimate rooting depth of the crop has been wetted and

66 per cent after complete wetting of the zone of ultimate rooting.

The calculation described provides an estimate of the field irrigation
requiremdhts throughout the crop growing season. The estimate does not
include losses from canals and water courses which must be added to obtain

the full irrigation requirement at the headworks.

An alternative method of estimating crop water requirements ie that F

developed by Blaney and Criddle. The method has the disadvantage that
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the only cl1mat1c para.meter used in the estimate is that of temperature.

'In a cou.ntry auch as Somaha where seasonal temperature vat1at1ons are.

relat1ve1y small, estn'nates of crop water use show 11tt1e va.r1at10n between A

‘ humid wet season- and and dry season cond1t1ons. WhlISt the method is .
: unsatxsfactory in such cn-cumstances for est1mat1ng short term crop water
| -use. it does p_rov1de a reaSonable estlmate,o_f_ use ;over the entire growzngr

' '_.‘a_eas_on of_. a crop. As such it can provide'a check on "thejseasonal ':w_a'ter use
;estimate'-using the more. involwred 'method des'cribed.'ab-oire. Where' only |
Aseasonal consumptwe use is requ1red as. in the case of rainfed or. ﬂood.
"'1rr1gated crops the Blaney and Crlddle method is qu1te satlsfactory and
“very. much more s1mp1e to caiculate. - | -

, "I‘he .Blane_y and Criddle esti_mate -oflconsumf;tive 'ﬁs_ei'.fli's',A'tierived

- from the £ormt_11a _ R A

U = E_E x K
100 : _ o
when U is the seasonal consu.mptwe use of the crop

t is the mean temperature in °F for each month
of the growmg season S R _

- p is.the percentage of daytune hours for each
" month of the crop growing season’ and is
a funct:.on of latitude : :

4 AK is an emp1r1cal seasonal coefﬁment for the
'spec1f1c crop and resembles’ the K. coeff1c1ents
in the prenously d_esc_rlb_ed m_ethod

Seasonal cr0p coefﬁments have been der1ved expermentally for
'& wide range of crops. Havmg denved the consumptlve use value the.
1rr1gat1on reqmrement is obtamed by deductmg effect:.ve ramfall expectat:.on

" for the crop season and any ca.rry over of m01sture reserves in the 5011

where thza is apphcable.

5 4 Ava11&b1l1ty and Qua.hty of. Irggatmn Water

No storage fac111t1es now exlst along the r1ver - hence water supphes

for 1rr1gat1on purposes are both mterm1ttent and Unpredz.ctable, :
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- The River ﬂow'jﬂuct_uation at Belet Uen ranges from less than
‘10 cumecs to -the 380 cumecs recorded in December 1961, In general
the high flows in the 'Gu' flood which occurs from April to May are of
short duration.whilst in the 'Der' flood, during August to December,
. .the high flows are usually sustamed The low flow penod with the
flow less than 10 cumecs is usually of about two months duration but
can extend up to f:we months or in a good year last less than two weeks.
.The inflow to the river from the catchment in Somaha a11 occurs between
Belet Uen abd Bulo Burt1 and accounted for approxunately ten per cent

' of the total a.nnual flow'in 1968,

_The natural topogra.phy of the riverain area_s fr_or-n“Be-l‘et fJ’en to
Mahaddei Uen results in flood flow self regulation being'achievedt-
High flows are lost through overbank spillage and throiigh the small
primitive inundation canal systems. The artificial river control up-
stream of the. weir of the Johar Sugar Estate (s. N. A. L ) causes'high
flood stage levels and th1s is not complemented by adequate flood bank
maintenance so that splllage also occurs in the reach below Mahadde1
Uen. Further sp111age agam takes place’ between J ohar and Balad In
1968, the largest record annual flow since records were taken in 1951,
70 per cent of the spillage took place between' Gialalassi and Balad

_and a further 23 per cent in the Audeglé - Genale reach of the river.

Examinatio_n of analysis—. results for river"water samples taken _
: by.thevA.fgoi Research Station and further analyses made during the
course of the present project md1cated that wataer qualxty is good. No
salinity hazard would arise from use of river water for 1rr1gat10n of
crops except durmg the fir st ﬂush of the 'Gu’ season ﬂood At thls
't1me_ high salts content occurs but does not last for more than ten
days. To avoid crop damage if river water is used' for irrigation
durmg 4pril, regular conduct1v1ty ana.lyses should be carried out

and no 'water should be’ abstracted when salt content is above the

accepted maximum tolerance for the crops.

———y



CHAPTER 6

Ll . PRESENT. AGRICULTURE

6.1 Rainfed Agriculture

Ex_teﬁsive areas of this type of agriculture are found around all
the main settlements along the Shebelli River downstream of Bulo Burti.
Upstream of Bulo Burti rainfall quickly decreases to a levé_:l at which it
will not usually support normal annual crop growth. Many of the people
engaged in rainfed agriculture along the river are Bantu, although an
' iﬁc_reasing number of nomadic Somali.have taken up settled arable agri- -
culturé in recent years. Farms are operated as _fa.rﬁily units with
occasional hiied labour at planting and hé-rvést-,tiriies and holding s.'ii_;;e;? -
- according to the Agriculfure' é.ﬁd Waféi‘ Survey‘ Report which covered the"‘
whole of the Shebelli and Jube Rivers and ipt& river area,varies b_'etween T
17ha and 100 ha with an average of 15 ha.. A study of farms in an area
west of Afgoi made during the present _prqjeét showed holdings to vary
'between 0,1 and 5.7 ha with an average sizle of 2.3 ha and it is apparent
that this is fairly typical of riverain holdings in the area downstrea_nﬁ-
of Bulo Burti. Shifting cultivation is practised but there does not appear

to be a regular or progressive movement in any of the areas examined.

a) Land Preparation

_ The traditional method of cultivation is still widely used. The

soil is t_ille'd with a 'jambo', a light-weight,A.short- shafted {70-90 cm

in length) hoe with a blade of api)roxirnately 10 cm in width. Depth of'
‘cultivation is not more than 5-8 cm. As a water conservafion. measure,
the loose surface is moved With. a wooden tool, known as a 'kewawa', 7
to form ridges enclosing square or rectangular patches of flat ground -
(kno®n as 'mos' and of 4-10 sq. m in area) within which the crop is
~planted. Land preparation is ﬁsually carried out on a dry, cracked .

soil and much of the surface mulch or tilth is used in making the ridges;
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‘In such conditions the seed-Ab'ed is completely free of weeds.

Dry pla_ntmg, in anticipation of the rains, is often practised

) Ox-cultivation in the v1c1mt'y of the river 1s ﬁrepluded by

the presenqe_ of the tsetse fly the vector of bovine tryp_a.nosomaisis B

'. in moét areas. Machinery may be hired from the quasi-avaei'n-

ment orgamsation O.N. A.T. (Organizzazione Nazionale Aa»omezzi
e Trattori). Although this organisation has made good progress m _ A

inéreasing_the volume of its land p_reparatipn_ work since it began

- op'e_ratihg in 1963, the use of this service _By the Somali far»m'e'r' is
"'véij'y‘_fhuch restricted by the lack of ready cash and the abseiice of
credit facilities. The gnééftainty of dry~land cropping previously

""A'r'*'ef.err'ed to ma_ke the provision of credit facilities for land preparation
‘an: extremely risky pr0position and this :Eactor may account for, the

' "lack of Government mterest in thlS dlrection.

- h) "Gr‘opping System

‘There are two recognised cropping seasons in rainfed agriculture:

(i) Planting in April-May during the 'Gu' rzins.

(i)  Planting in October during the "I_)e'r! rains.

. The seasonal distribution and variability of i'.ai_nf'al‘l‘ have already been

described in Chapter ¥ where it was noted t]:_taf the 'Gu' rains are
generally more reliable and of longer duration, particularly in coastal

areas which receive the 'Hagai' showers of July. Moreover during the

. growing. &eaamof crops pla_nted at the begmning of the 'Gu rams, rates

- _of evaporation are much lower tha_n durmg the growmg season of crops _-

p,la.nted in the 'Der' rains. Thus the chances of crop failure due to

) c_lroughf are generally much less in the 'Gu' season and it is for thi_s _

reason that greater emphasis is placed on cropping at this time of year.

s .
* Maize is the major 'Gu' season crop under rainfed conditions along

the Shebelli, being planted in April and harvested in July or early August.

" It is commonly interplanted with green gram (Phaseclus mung), cowpea

(Vigna sinensis), sesame, local cherry-type tomatoes, pumpkin and
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.squash or go-urds. : Cotton may also be 1nterp1anted in the maize
crop. Con51derable areas of pure stand maize were observed.in .
the 1968 'Gu season, groundnuts, where grown, are usually V

planted in th1s season.

Sorghum is the maj'or- 'Der' season crop and, like maize,
it is- commonly mterplanted Sesame is also w1dely grown in

; th1s season, usually in pure sta.nd
In the Af_go_i and Genale areas significant rainfall can occur . -'

during late. June and July and in favourable'y‘ears a crop of sesame
"is obtamed wh1ch is planted 1n the maturmg 'Gu' ra1ns ma1ze crop

: and harvested before the mld-October pla_ntmg of the 'Der' season .
sorghum crop. Three crOps 1n one year may thus be obtamed in .

: Jyears of good well d1str1buted ramfall ‘as happened in 1968.

N The cotton crOp, although planted 1n ‘the 'Gu'. season is often
left in the ground to. grow through the followmg 'Der season and
. 1th1s results in two harvestmg per1ods, the f1rst 1n August and

o September and the second in December, January and- February
No recognisable crop rotation is practi_sed in rainfed agriculture

at the present time. Production levels are generally very low and

consequently the rate of declme in soil fertlh..y is gradual

c) Cr ops '_ and 'Cultivatlon Methods
(i) Maize . . B
| ' Only the local var1ety of. ma1ze is grown and, unt11 the
3 recent mass select1on programme and var1ety tr1als carr1ed
out at the Afg01 Research Statron, very l1tt1e effort had been
made to deve10p or 1ntroduce 1mproved var1et1es Encouragmg '_ '
results have been obtained with mass select1on of the local
'vanety but seed is not yet ‘available for general d1str1but1on to
farmers. Some cob select1on for seed is carried out by the
.farmers themselves:.but it__does not appear to be general practice.
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The local unimproved maize has a white flint-type
grain but usually contains a sprinkling of coloured grains of
varying shades ofvp_urple, red and yellow. The time taken

from plantihg to maturity is approxima.tely 120 days.

Maize is planted in rows, approximately 1 m apart,
within the 'mos’, the planting holes in the row are usually
3 m apart. 45 seeds are planted per hole an ;d no thinning

is carried out. Interpla.ntmg with othexr crops is usuzally

‘carried out a few days after the maize has been planted.

The major factor iimitin'g yields of maize, apart from

o ".'n‘ioistﬁre stress, .is the stalkborer of which two main ty‘pes

appear to be present namely Ch!.].O spp. and Desa.nua 8p2.

~No atternpt is made to control these pests.

Little information is available on the yields of maize
obtained in the rainfed farming areas of the Shebelli flood
plain . Itis estlmated however, that overall average yields

do not exceed 400- 500 kg per ha. In 1963, according to the

- Agriculture and Water Survey Report, ‘the average yield sras.

657 kg per ha in a year of favourable rainfall, but this
relatively high yield must be considered along with years

of virtual crop failure which are not uncommon. In the years |

of poor"r'aiir'r'fall when grain production is likely to be negligible,

. maize may be harvested as a fodder crop and sold to cattle owners.,

(ii) Sorghum

Three local 'varieties' of sorghum are recognised in the
central part of Somalia, nameiy red, Aburas and white. Aburas

is a mixture of red and white grained plants. The red and Aburas

'varieties' are w’idely grown along the Shebelli River but the white

variety is rarely seen in this area. All three varieties have a

similar growth habit (average height 8-9 feet) and panicle type

‘which may be described as dense, tightly-packed, conical to oval

in shape, and inverted (i.e. goose-necked).



| Sorghu.fh is-usually-planted irregularly with a spacing

- __.apprélximating tec 1 m on the square; 4-6 sesds are planted -

per holé. Interplantmg with other crops ;s commonly practxsed.'

’ 'I‘he crop matures in approximately 120 da.ya. .

H'arvesting ie carried out by hand; the panicles "é,re cut
at the 'neck' and placed in storage pits m the ground., These
pits are lined with stover and afier f.;_l.ng, they are covered
over with goil. Sorghum may be stored for up o 3 years by
“this method with relatively small lossee. Maize cobs may also

be sfored in this Way. -

, The sorghum stover is nearly all used for stock feed.. At ;
_ the t1me of grain ma.turzty the sta.lks a:re stﬂl in a succulent
cond1t1on and the feeding value, in terms of r\arbohydrate 8, appea.rs
to be quite high, = After harvest the young tillezs are often a.llowed
to grow on and a small ra.toon grain crop may ‘be possible. If
moisture is h.mitmg a.nd gram product1on seems unlikely, the i

ra.toon growth is used as: stock feed

Sorghum is customanly plantced in the 'JDer geason in

the riverain areas; “the reason put forward for this season of
pla.ntmg is the fact that the much-preferred and often h;gher- -
pnced maize crop can 'be grown succesafmuy in most Gu'
seasons but not in the 'Der'. Observations made in 1968 m_dicAé.te.
that this may not be the only reason. Sorghum grown in the 'Gu!
season of 1968 si::ffert_’ed badly from peat attacks im':_l_uciing the’
sorghum'midge and shoot fly. It is worth .nétiﬁg that in the main
sorghum prodﬁcing areas ‘sway from the river the :crop is grown

during the 'Gu' season.

- The yi€lds of sorghum obtained by fé.rmers must vary

"tremendously from year to year and it is unlikely that the overall
- average yield exceeds 300-400 kg per ha. ‘Moisture stress will
inevitably occur at some péricd during crop growth in most years

and this factor will have an adverse effect on crop yield, Other
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major limiting fa.ctoré include birds (Quelea quelea), stalkborers

Chilo spp. and Desamia spp.), loose smut (Sphacelotheca cruenta)

and covered smut (Sphacelotheca sorghii). The farmer ard his.

family spend many hours during the crop fipening period scaring

away birds. No effort is made to control or reduce the effects

. of the other limiting factors. The practiée of allowing ratoon

growth méans that high stalkborer populations are maintained

~ through much of the dry season.

(iii) Sesame

_After the staple food crops, maize and sorghum , the next in

.'importanc'e along the Shebelli river is undoubtedly sesame which

is the country's main source of vegetable oil. There is only one

‘variety or type of sesame in the area; this is a branched variety

~ with a bushy appearance, growing to a height of 3.4 feet; it is

white-flowered and the dehiscent capsules:usuélly have 4 locules

although occasional plants with 8-locule capsules may be found.

‘Seed colour is variable, mainly white to yellowish brown but

éonté.ining a sizeable proportion of brown to dark-brown geeds.

Time taken from planting to harvest is approximately 90 days.

Pure stand sesame is normally sown in holes with 5-15 seeds

' pér hole; spacing is irrégular but holes are usually 0.5-1.0m

“apart. No thinning is carried out but.in effect the 3 or 5 move vigorous

plants in each hole smother the remainder inv.the early stages of crop

growth.

Sesame is usually plé.nted towards the end of the rains to

‘avoid wet conditions during the period of most rapid vegetative

growth, flowering and fruit devé10pmeﬁt. If wet conditions do
prgvail over this period leaf diseases, bacterial leaf spot

(Pseudomonas sesami) and Crecospera leaf spot, can have a

serious advers»e eff:act on yield and pest damage is likely to .be

~ greater. The major pest of sesame is the leaf roller (Antigastria

catalalunalis) which retards the development of young shoots, causes

young buds to fall off and damages developing capsules.

.
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" The crop is harvested when the lower capsules have

X begun.to_ open and leaf fall is néaﬂy complete. The main stem
is cut a few inches above ground level and the plants are placed
in stooks to dry out. Threshing usually takes piace after about
two weeks good weather drying. Because the capsules shatter
very readily the threshing operation must be carried out near .

the stooks.

Yields of sesa‘fne in rainfed agriculture along the Shebelli
average between 250-350 kg per ha under normal cornditions.
On the other hand sesame is often interplanted in a maturing
maize or sorghum crop towards the end of the rains when the
level of stored soil moisture is low and the risk of crop

failure is high,

(iv) Cotton -

Only a small acreage of this cropis grown along the
Shebelli River at the present time. Efforts have been made
in the last two years to expand the aréa under cotton to meet
the demand of the new Balad textile factory but without any
marked success. Imported seed of Acala and Carolina Queen
varieties was distributed in a number of areas; however the
application of inSectiéides to the crop was not effectively
carried out due to inadequate extension effort and the
performance of both varieties was far from satisfactory.
Small areas of long staple cotton, which was widely grown
until the late 1950's, are still grown, although occasionally

mixed with medium staple varieties.

Rainfed cotton is planted early in the 'Gu' season i. e.
April or May at a spacing of l m x 0.5 m. Up to a dozen
L
undelinted seeds are planted per hole; thinning to 2-3 plants

is carried out scme 3-5 weeks after planting.
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Insect pests cause extensive damage in the cotton crop

and e;re largely responsible for the extrernely low yields

. obtained by the 'Somali'farmers. - The most impo_rtant cotton

. pests include pink bollworrn (Platydera gossypiella), spiny

bollworrn (Earias SEE- . )s Amerieap bollworm (Heliothis

‘ armlgeral, the stainers (Dysdercus cardinalis and O*cycaraenus

_'hya.11n1penn1s), aphids (Aphis gossypiij and jassids \Emgoasca

facialis). Little attempt is made to control these peste despite

the existence of a plant protection service, within the Ministry .
of Agriculture. The disease known as 'blackarm' or 'bacterial

blight' (Xanthomonas malvacearum) is widespread in Somali

cotton and obviously has some adverse effect on yield.

. Harvesting'of both medium and 1ong staple varieties usually
takes place in August, September and early October. The 'Der!’
rains follow in late Octo’oer a.nd November and the cotton continues
to grow. A second harvesting is then possible during late
December, January and February The cotton is often left in
the ground until the land is requlred for another crop and this

usually means tha.t a new cotton crop is growmg before the old

crop has been removed Such a pra.ct1ce fa.vours the ma1ntenance

of h1gh pest popula.t1ons and constltutes the main reason for the _

serious pink bollwormproblem wh1ch now exnts. The M1n1stry

of Agriculture has, under legislation passed in 1957, the power

to define andenforce_ time limits for planting the cotton crop
and to fix the last date for uprooting and burning the cotton stalks,

These powers are not exercised and the opportunity for effecting

- ' some insect control is lost.

The cotton crop is ravaged by the lack of controlled insect

‘pests and the extremely poor performance of the crop is not -

therefore surprising, Yieids rarely exceed 500 kg per ha of seed

cotton and the annual average is thought to lie between 300-400 kg

per ha in the Shebelli Flood Plain.

[
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(v) Cowpea (Vigna sinensis)

This crop is widely grown along the Shebelli River |
‘in both 'Gu' and 'Der' season. Customarily interplanted with
maize or sorghum it appears to have considerable drought
resistance and yields well in the dry conditions which prevail
after the maize or sorghum have been harvested. Occa.sionally' |

it is grown in pure stand but only in small plots.

Both green pods and mature seed are eaten by the people
and it is an important source of protein for the farmers who

do not keep. livestock. Cowpeas are sold on the local markets.

(vi) Green gram (Phaseolus mungo)

This crop is widely grown in both 'Gu' and 'Der' seasons
and is usually interplanted in maize or sorghum. During 1968
the crop seemed to suffer little from pests and diseases. It
grows quickly and the time from planting to complefion of
harvesting is approximately 110 days. The Somali green gram
is relatively large seeded and pods may be in excess of 12 cm
in length. No information is available on the yields obtained
by local farmers but in a trial carried at the Afgoi Research |
Station in the 1966 'Gu' season the local variety of green gram
produced the outstanding yield of 1, 274 kg per ha under irrigation.
Green gram is well liked by the local people and is a valuable

source of vegetable protein,

(vii) Tomato

A local cherry-type of tomato is very popular in most
areas under rainfed agriculture. This crop is usually inter=
planted in maize and sorghum and will produce yields on low

& .
rainfall, This variety seems to be remarkably resistant to

" . pests and diseases which attack the large fruited exotic varieties.

Considerable quantities are sold on the local markets.
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(viii) Sweet Potato

This o:op is oflrelatively minor importance and is not
very much liked by the local people. It is grown on a small

scale, usually interplanted. Small quantities are found on-the . -

. local markets,

(ix) ‘Pumpkin and Squash

These two cucurbits can be found in most fields inter-
planted in maize, sorghum or sesame. They are grown mainly '
in the 'Der' season and, as they can be stored, provide a welcome

variation in the diet during the dry season.

(x) - Groundnuts

Groundnuts are not grown extensively in the Shebelli flood plain

at the present time. Only six small -piots were seen in 1968 and of

‘the large numbers of farmers interviewed only a small number had
-tried to grow the crop in the past. Groundnuts were grown under
. irrigation by the Italia.n settlers 'duri.ng the 1930's and 1950's and

‘the reasons why the crop has never become p0pu1ar with the Somali

farmers are not altogether clear, although the following factors may

contribute to the lack of interest in the crop.

(i) The absence of any extension effort to 1ntroduce

the crop to the farmers.

(ii) The poor performance of the crop in years of low

rainfall.
(iii) Lack of marketing facilities.
. (1v) High peak labour requirements.

- (v) Crop losses due to bird damage, particularly

the Ibis.
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(xi) Miscellaneous Crops

Tobacco is 'grdwn in a number of areas along the
Shebelli River in both 'Gu' and 'Der' seasons. It has a
heavy-bodied leaf which is air-cured. The cured leaf is
used for chewing and for making snuff. Production is usually

sufficient to meet the local demand for tobacco of this type.

Pigeon pea (Cajanus cajan) has been observed growing

in some areas but is not popular with the local people and is
of little importance. A ‘
Chilli peppers are sometimes seen interplanted in maize

or sorghum.

'd) General Situation in Rainfed Agriculture

Rainfed agrliculturei.x‘l Semalia has been much neglected in
the past and little real progress has Eeeﬁ inade in the introduction
" of improved methods of farming which could enaEle the farmer to
obtain higher crop yields and thus raise his standard of living. Everi
sunple methods of 1mprov1ng crop performance, such as t:.mely planting,
the use of good seed, proper spacing and crop sanitation etc., have
yet to be a.dopted-by the Somali farmmg community. 'Extension effort
has obviously not been effective in the past and the i.mrhediate
prospects for success in this field in the future are not bright. There
is a serious lack of trained extension officers WOrkihg in the Shebelli
flood plain and the allocétion of funds for agriculturg.l extension work

seems to have .a low priority.

The high frequency 6f complete or partial crop failure due to
droughf in the rainfed farming areas does not encourage the intro-
duction of new techniques. .which_iﬁvélve: cash expenditure. It is for
this.l'eaéon that insecticides, fungicides and fertilisers are little
- used at the present time. Récent efiorts to peréuade farfners to
apply insecticides to the cotton crop met with little success largely
because farmers were not convinced that the increase in cash return

would be sufficient to pay for the insecticide as well as giving extra
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The number of partial crop failures due to drought could be

Aconsiderably reduced in two ways:
(1) By improving cultivation techniques to consexrve the
. ~maximum amount of water 1n the soil.
- (ii) By the introduction, or development within the
- country, of early-maturing! drought-resistant crop _ .

varieties. -

~

Little attempt has been made to invest{gat.e these possibilities.
Supplies of improved seed are virtually non-existent with the
exception of the imports of cotton seed made by the Agricultural

Development Agency.

The frequency of crop failure due to drought precludes the
introduction of costly sbphisticated techniques which whilst giving
improved returns in good years could be disastrous when rainfall

is inadequate.

6.2 Pré-sowingllnlundation

This type of irrigation is wi.dely._pr‘actised in conve’ﬁi_ént low lying
areas élong the Shebelli River from Belet Uen to _south of Falcheiro, It
is possible to irrigate by gravity because much of thé valléy lies belov&.zl
the level of the rive-r_ which is contained by relatively high levees. In
many parts small hand-dug d'yke:s are constructed by the farmers to
carry water to the a.dja.c_ent fields. Crude control. of the quantities
flowing oﬁt by these dykes is maintained by placing sticks, grass or
othei' barrieré in the channel at the offtake from the river.. A number
of 1aréer canals with properly constructed headworks and control
structures were built during the Italian Trusfeeship of fhe 1950's
and these supply water for flooding areas more dis-tan.t from the river.
Such canals are found at Belet Uen, Buriole, Balad, Barire and

Falcheiro.
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In some area's, particularly around Gialalassi and Mahaddei Uen,
~ use is made of the 'wild flooding' resulting from overbank spillage.
Where this occurs, small canals and bunds may be constructed by the
local farmers to obtain a more efficient distribution of water a.hd to

increase the area receiving floodwater,

a) Land Preparation

.T1.1e srhall farmer usually commences land preparation around
the middle of August and may continue until early October. The ‘
_ ‘traditional tool, the 'jambo' is used to clear weed growth off the _
lari_d and to prepare the b.u.nds surrounding the fields a‘nd. '"Hods'.
Canal maintenance and reconstruétion is also cafl_'ied out at this |

time. The size of a ''hod' on these farms is rarely more than 0.1 ha.

In the large afeas of inundation flooding, situated 'near.to
‘OpN. A, T. machinéry pools, land prepair-ation operations are being
.incfeasingly’ carried out by tractdr.’ .Ploughing to a depth of |
approximately 15-20 cm is followed by discing and finally bund
construction may also b; undertaken mechanicaily, 'hbwever levelling
is carried out. The size of 'hod' may be larger than 1 ha on flat land

but is usually about 0.5 ha.

b) Irrigation Practice

It is‘nor.mally only possible to abstract water from the river
" .for inundation irrigation at high river flows which occur reliably
from September through to December and also periodically in April,
' Méy-and June. At the present time inundation irrigation is largely
confined to the former period ('Der' season) and little use appears to
he made of the water available in some years during the high river

flows occurring in April, May and June,

a
The application of water to the land, by a system of small furrows,

does not usually begin until early October, although in most years the
- river has risen sufficiently to allow water to be abstracted at the

beginning of September. The amount of water applied is quite arbitrary
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and varies considerably - standing water may be held on the land

for periods varying between 3-4 days and 3=4 weeks. Because

- of the rather poor control of the gquantities of water applied, optimum

conditions are rarely achieved and average crop yields are only

slightly better than those obtained in rainfed agriculture. The

application of excess water is unavoidable in a. system of inundation

“irrigation if large areas of land are to be covered in the absence of -

any provision for drainage of the sﬁrplus water., Since the areés'

which have been developed for this type of irrigation are low lying
they are difficult to drain. The lack of proper drainagé results in
'te'mporar'y. waterlogging which may be prolonged in years of heavy.
'Der' season rainfall. Where waterlogging is severe planting i's_'

often delayed until after the 'Der' rains have ended. -

c) Cropping System

The most important crop grown at present under inundation

' flooding conditions is sesame. This crop will produce acceptable

yields using only stored soil moisture (i. e. with no additional

. rainfall) which accounts for its popularity in areas where late

availability of flood water and poor surfaée_ dréinag'e result in a
delay in planting until after the 'Der' rains of October and November
have ended. Sesame is offen interplanted with such crops as cow-
peas, greengram, squash and pumpkin, Where' early planting is
possible, maize is commonly planted, even though the chances

of failure are high; sorghum is also widely grown. Very little

‘cotton is grown in the areas of inundation irrigation and groundnuts

. are conspicuous by their absence.

Rain grown crops are produced during the 'Gu' season as
in the dryland farming areas. Monocrppping' with sesame appears
J | ! .

to be a common practice in areas which are subject to- waterlogging

~in the 'Der' rains and co.'nsequently are nqt‘fit to plant until mid-

December.
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d) Co-operative Societies

Co-operatives in the sirict sense of the term are practically
non-existent at the presant. A number of {arming organisations
termed co-operatives are o be found zlong the Shekelli Valley
which are based on' the sy'étmn of pre-sowing inundation irrigation.
The origin and organisation of these 'ce-operatives' is rather
imique in that the finance reguired foxr the initizl operations was
provided in each case by an individusl or group of individuals
usually merchants. The individuals whe provide money in this
way are generally urban dwellers with surplus .ca.pita__. which they
wish to inves? in agriculture and at the same time help some of
their relatives and friends by providing employment. The people
who zetually work on the farm obtain shares in the enterprise
through their labour input. Distribution of profits at the end of

the season is on a share basis.

6.3 Controlled Irrigation

a) Types of Controlled Irrigation

Gravity~fed controlled irrigatiog systems, made possible
by the installation of control structures on the river, are to be
found at Johar and in the Genale area. In the latter area river
levels are maintained by three barrages, sifuated at Genale,
Coriole. and Falcheiro. Furrow irrigation is practised for all
crops except bananas which are flood irrigated in a system of

square basins or small beds.

Irrigation by the use ¢f pumps is carried out in a number
of areas along the river. The iargest concentration of pumps
is to be found in and around Afgoi where moz»e than 50 small
pu.m; schemes are operating at the present time. Furrow irrigation

is usual for all crops.
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Estates growing perennial crops and using gravity-fed

irrigation systems frequently possess pumps which are utilised

"to provide supplemertary water, either from groundwater or

surface reservoirs during the psriods of low river flows. In
the Genale area river W"*er may not be.av a.rla.:ﬂe for up to

3 or more months during the dry 'Gi.,ai season.

b) Cr‘ogging'

The crops grown under controlled irrigation at the present

 time are mainly peronnlal Sugar ¢ane is grown at Johar whilst

Genale and Afgo1 are the major centres of banana production on

t]:ie Shebelli. Small pla.nta.tioﬁs of gra.pefruit, limes and lemons

-are found in the three main areas of controlled irrigation and

limited areas of paw-paw, coconuts, guava and mango are also -
grown. ' '
The area of armué.l crops grown under controlled irrigation

is very small and is r_nai_rily restricted to vegetable crops and . |

maize.. The main area of vegetable production is around Afgoi ‘

which is nearest to the maJor market of Mogadiscm. Vegetable-s'
produced include onions, tomatoes, ca.rrots, cucunbers, lettuce,

endive, peppers, cabbage, beetroot, bea.ns, spinach, broccoli etc.

The Italian banana estates grew substantial areas of cotton

and groundnuts under controlled irrigation until the early 1960's.

- At the present time estate productlon of tncse cr0ps is negligible.

There are a number of rea.sons for this decl1ne in poPularity the

most important of which mclude:

i) Poor yields of both the above Crope were being.
obtained due to the failure to make use.vof mode_rn
- techniques and they produced insufficient returns

to mect the rising labour costs.

ii) Shortage of labour at the critical periods of weeding

and harvesting was a recurring problem.
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iii) At about the same time returns from banana
production increased considerably due mainly
to the introduction of the Poyo variety and improved

growing techniques.

The resultant specialisation in banana production was not,
therefore, surprising. The difficulties now arising in the banana
industry due to the closure of the Suez Canal and the u.n_cerfainties
associated yﬁth the subsidised Italian market after the end of 1969
is causing estate owners to consider diversifying producti-on once

. again,

The Johar Sugar Estate also produced considerable quantities
of cotton and groundnuts under controlled irrigation until it became
necessary to expand the area under cane to enable an increase in

" production to meet the rising domestic demand for this commodity.

c). Crops
i) Bananas

The banana is the most economically important crop
grown in Somalia; exports to Italy accounting for 40 per cent
of the total value of the country's exports. The crop is still
mainly grown on estates owned or managed by Italians but there
has been increasing‘ Somali participation in recent years:. There
are approximately 6, 000 ha under bananas in the Genale area
and some 300-400 ha around Afgoi (the area méy have declined -

somewhat since these estimates were made).

The loca.l-‘Jul‘)a variety was grown by 5.11 estates until the.
introduction of the Poyo variety from Ivory Coast in 1958«59,
Many estates are now growing Poyo which is much more suited
:o commercial production than the local variety. It is less
susceptible to damage during handling and transportation because

of its tougher skin and appears to be more resistant to pests and
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The crop reaches peak water requirements in the 'Gu' rains
and ground cover by Ithe banana foliage is then almost 'con:_ipleté
thus tending to smother the inevitable weed growth. Also the
dry conditions following planting encourage good ‘root develop-

ment in the young crop. .

No information is availablé on the a.mounfs of watef
applied to the banana crop and no attempts have been made to
determine ‘experimentally the water requirements of the crop
in Shebelli flood pla.in conditions. However, the average
irrigation interval is said to be 15= 20 days although thls
obviously varies con51derab1y dependmg upon ra1nfa11 stage
.of crop growth and soil type. It is estimated that water is
applied to a depth of 10-.15 cm at each application. A basin
system of 1rr1gat1on is used, requiring considerable labour
. for the earthmg-up and breakmg of bunds; applications ot
water by this.method cannot be made accurately and it was

noted that there is a strong tendency to over-irrigate.

Soil sali'nityhhas led to the abandonment of considerable
areé.s of iand on the banana estates in the Genale area, Most
_ of these areas have relatively heavy soils resilting in a rise

in the water table over the years. The lack of drainage is

thought to be largelir responsible for the increase in soil salinity,
whilst the use of saline wate‘r at low river ﬂows- has probé.bly
been an importa;nt contributory factor. Most estates cease
irrigating for several days at the beginning of the ;‘isé in river
flows occurring at the end of the dry'season §vhen the water is
partlcularly saline, This is the only precaution taken to avoid

increasing soil salinity.

- Dutring the dry season river flows may cease entirely at

. Genale and pumped groundwater or water stored in surface
reservoiré has to be u.sed to enable the banana crbp to survive.
The average period for using these alternative sources of water

is about 60 days with a maximum period of over 100 days.
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Fertilisers are now being used to an increasing extent
on the banana crep. Applications of a compound fertiliser
(N.P.K.) 10:5:20 were usual at rates up to 800 or 906 kg per
ha per 3 year cyclé but no experimental evidence has been.
discovered to support the economics of such high applications.
Urea has also been used in considerable quantities by some
estates in recent yéars. - In a fertiliser trial carried out at
the Afgoi Research Station applications of uréa_at rates up to
10 gm p‘er stool every two months equivalent to 450 kg per ha
over 3 years produced a very good respbnse, ‘.'although phosphate
and potash had little effect. |

Sigatoka disease (Cercospora musae) is the major field

disease of bananas in Somalia. It becomes severe during the
rainy seasons and control is achieved by the aerial application of

a fungicidal cil as and when required. Bané_na rot (Gleosporium

musarum and others) which develops during shipment to Italy has
become a serious problem since the closure of the Suez Ca.nél
doubled the time taken for the journey from Somalia to 24 days.'

To date no serious pest prbblems are evident in the banana crop

but Banana Borer (Cosmopolites sordidus) and ‘the burrowing

nematode (Radolphoulus similis) are becoming increasingly prevalent.

The first bunches of bananas are harve sted approximately 9
months after the plantiz_ig of the suckers. Harvesting continues over
3-4 years. The average yield of hands of bananas of the Poyo
variety is estimated by S. A.C. A. at 230 quintals per ha per annum
over the cropping cycle, whilst on the better managed estates 300

quintals per ha per annum are obtained.

After the 34 year cropping cycle the land is usually'fallowed
%or at least two years. During this fallow period one or two crops
of.rainfed sunhemp (Crotolaria spp.) may be grown and ploughed in
as a green manure. The need for a long fallow period is attrib_u‘ted;

by many estates to the decline in soil fertility which occurs during

-
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‘the relatively short 3-4 year cropping period. However,

in a report written in 1952 (U.N. T. A. P. The Trust Territory
of Somaliland under Italian Administration) reference is made
to t_he..'rotting of the stools of bananas in the 3rd and 4th years,

caused by eelworm (Mau&mm musae penso), as being the major

‘reaSOn for. the short cropping cycle and the need for a long per1od
: to control eelworm p0pula.t1ons Another important benefit which
-5 'm1ght accrue from including a long fallow would be the leachmg

.of salts by rainfall which had accumulated in the top soil during

.irrigation.

.ii) Sugar Ca.nl-e.-

There is only one sugar producing enterprise in Somalia,
the Johar Sugar Estate (S.N. A. I ) which'is situated on the
Shebelli.River some 90 km north west of Mogadiscio. It was
established in the early 1920'e by an Italian, the Duca di Abruzzi.
Sugar has always been the main crop although until the early
1960's considerable areas of cottb_n and groundnuts were grown.
The area under sﬁgar during the late 1950's and until 1963 wa.s
approximately 2, OO_O’ha. An expa_nsiqn programme in both the
field and factory was begun in 1963 with the object of making
Somalia self-'-s—u:‘fficient‘ in sugar. By the end of 1969 some
6, 000 ha of lé.nd will be under sugar cane. Over 95 per cent of
the area ié-pllanted with the South African variety NCO 310.

Land preparation involves the ploﬁghing of land to a depth
of 45-50 cm usmg a Rome plough; this, is followed by two disc- -

harrowmgs and a rldgmg 0perat1on. Ridges are 1,70 m apart.

Before planting all cane is heat treated as'a precaution :
against virus diseases and 'Aretan' is applied to prevent fungal
.attack. Aldrin is occasionally used where termites are likely
to cause damage, The cane setts which have 2-3 nodes, are

placed in the furrows by'har_;d. At the time the cane is planted,
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gram seeds‘ (?ha.'seolue mungo)' are '.broadeast‘,ever the Who_le'

.area and irrigati'o'n' weter -applied. - The leg‘uine quickly
_ becomes establxshed and ehadee out many of the slower growmg

weed spec1es - 1t is particularly effect;ve in controllmg the

serious nut graes (ngerue ‘8PP ) problem in the -early stages

'of cane growth. "There are two main eeasdns for. plant'ihg
cane = May and June, and September and October In the more '
- favourable years grarn will produce two crops as it is planted

. in a rainy season, matures and shatters in the followmg dry.

season and a volunteer‘ seed crop {8 produced in the following
rainy season. I re-growth of the :cev;er crop is good no
cultivations fer weed control may be necessary. Where the
initial establishment of gram is unsatisfactory inter-row
cultivation is earried out by _t_ra_ctor a8 customarily in the ratoon
cane. Weed controlﬁi_e eeeeeeary for 5-6 months by which time

the leaf Cahopy eloeee. As yet herbicides are little used.

Two cultivations are carried eut in one ope rat-ion at the
beginning of a ratoon crop immediately after harvest. The ridges
are cut to a 30 cmn to_p'by_ two blades whieh_ turn the s0il from the

sides of the ridges into the furrow. A ripper is attached to the

~same tool bar ‘which passes along the centre of the furrow -

penetrating to a depth of 50-60 cm. Weed control in the ra.toon )
crop is mainta.xned by iuterq-row cultxvetions by tractor and ha.nd

weeding w1thm the row.

The apphcatxon of water to eugar cane at J ohar is by the -

 accepted furrow syetem. No attempt has been made to calculate

the crop water requzrement or to measure the quant1t1es applied.- -
Ir.rigation practices are all based on experience Estunatee of o
;atee of application are between 600 cu. m, and 1, 200 cu, m. per
ha depending on age of cane., The irrigation mterval in dry
conditions may vary between 30-35 days on. heavier soils and

14-20 daye on lighter soils.
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In the last 10-15 years some 800 ha of land in close
proximity to the factory have been abandoned due to soil °
salinity and this constitutes a considerable loss to the estate.
‘-Sal1n1ty problems occurred because the water table was
allowed to r1se, in ' many areas to within less tha.n O 5 m from
the soil surface. The rise in the water table was obviously
due to canal seepage, poor irrigetion practices and the completely
inadequate provision for drainage. Other areas of the estate are
threatened by lncreasing salinity but the basic cause is now
understood. The installation of pumps and the construction of
new canals for the purpose of drainage is gomg ahead and it is

lhoped that the problem of salinity mcrease can be arrested.

A daily check on river water quality is maintained by
laboratory snta.ff at J ohar and iri‘igation is stopped if the salt
content of the water exceeds 700 p.p. m, of NaCl and providing
the state of the crop permits. This limit is not necessarily
adhered to in dry years when the philosophy that salt water is
better than no water, persists. Water from surface reservoirs
may be used to supplement river water in years of low flow. The
river rarely dries up' completely at Johar but at low flows the
amount of water capable of abstraction is often cons'iderably |
less than esta.te requirement and yields are reduced at the

succeedmg harvest.

The present estate fertiliser practice is to apply 4 quintals
of urea (60 per cent N) per ha per crop, which is usually given -
‘in split dressings of equal amounts. The first application is macle
approximately 45 days after planting and the second application
150 days a.fter planting (S1m11ar1y for ratoon cr0p but after ha.rvest).
';he total application may be mcreased to 5 qumtals without
affecting sugar contenl:. Although soil ana].yses indicate that
the so_ilsitend fo have low levels of potash no responses have beexi _

obtained to applications of potash or phosphate fertilisers.
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‘There are no sericus pests or diseases present at .

Johar which cause significant losses in cane vield. The

‘main insect pests found include stem borers, leaf miner

"and mealy 'bug and the most common disease is red rot

which is a secondary fungal attack in stems damaged by
stalkborers, Ratoon stunting virus is suspected but its

presence has not yet been confirmed.

| It is usual practice to burn the cane before harvest.
The cane is cut mainly by hand,” however maéhines have’
been. used with some success, Yields of plant cane cut
at. 12<13 months are of the order of 120 tons per ha -o_n new
land, 100 tons pei ha on old land, and 70 tons per ha on
saline areas. Overall average yield on the estate ié now
over 75 tons of cane per ha per.annurn. At this level of
yiéld 6,008 ha will produce 450, 000 tons of cane, which
will occupy the factory for a grinding season of 230 days
abproximately. Daily grinding capacity of the factory is
2, 000 tons. The sugar extraction rate averages about

10.5 per cent.

iii) Grapefruit

This crop has attracted considerable interest in the past
few years and proposals for large scale d_evelopmént of
grapefruit production have been drawn up both By E.C. M.
representatives and by an ¥, A, O. expert working for the
Agriéultural Development Agency. In a report by Electros=
conault (Sta.zione di Multiplicazione Vegetale) publishea in R
1967 proposals were drawn up for the establishment of a
seed farm which would include a large propagation unit for
grapefruit, It is generally accepted that quality grapefruit
can be produced in the Shebelli flood plain and that the crop

has good future prospects as an export crop.  Exports of
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over 200 tons per annum were well recsived on the Italian
market but this trade ceased with the closure of the Suez Canal

and has not yet been revived.

'In the Genale area there are approximately 200 ha of
mature grapefruit trees, the Johar Sugar Estate has 50 ha
-and there are small plantations at Afgoi and in othar areas of
controlled irrigation. : The original planting material was
introduced from Italy and consisted »off\seede& varieties. Small
importations of planting material of the Marsh Seedless variety .
. were made in the late 1950's so that trees of this variety at

- Genale and Johar are just beginning to come into full production.

The rootstock: used fer. nearly all Somali grapefruit has
been sour orange.. A few trees at Johar have rough lemon root-
stock but as they are not yet producing fruit no comparison with -

the sour orange is valid.

Spacing of trees planted in the past varied between 6.0 m x
6.0mand 6. 0m x10. 0m spacing;:ithas recentlybecome standa‘rd
practicetoplantat10. 0x 10, 0 m spa c'in'gs Transplantmg is usually
carried out at the beginning of e1ther the 'Gu' or the 'Der' rains.

The depth of plantmg holes varles conslderablv.

Gr.apefru1t is nearly always 1nterp1anted in the .'first three_ '
or four years after transplanting, ueually .with' maize and
vegetables, and this helps to control weed growth. In the mature
plantations an occasional light:disc hafrowing between rows and

hand weeding within rows are carried out to control weed growth.

A system of furrow irrigation is used for grapefruit., The
.quantities of water applied to the crop are not measured but are
getermined arbitrarily accerding to the experieace of the farmer.
' The estimated reqﬁirei'nent of the mature grapefruit plantatibn

during dry weather is an 1rr1gat1on every 25 days applymg

. 1,200-1, 500 cu.m. per ha,
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The grapefruit is generally regarded as being a crop
with a low salt tolerance. Some evidence.:of toxicity

symptons, typical of the response to soil salinity were('

" observed, but were not as widespread as might be expected.

This may be explained by the fact that most of the grapefruit
has so far been planted on the lighter,. more freely draining -
soils. None of the estates which were visited undertook any

pruning of grapefruit trees nor were fertilisers applied.

Grafted trees, one year old at transplanting, produce
the first fruits in 5«6 years. Full production is achieved .
by about the 12th year. The profitable life of a tree in the
Shebelli flood plain _Qvith presenf standards of crop husbandry

. is estimated at 30-35 years. Yields of grapefruit from

mé.tjure trees average between 100-150 kg pér tree per annum
produced mainly in two seasons - July to August; and
December and January. Such yieldé are produced without

the use of insecticides, but oﬁly 50 per cent of the fruits

_ are suitable for expoft. Major pests in Somalia inc¢lude the

purple scale (Liepidosaphes beckii), rust mite (Phyllocoptura

oleivora), citrus codling moth (Argyroploce leucotreta), citrus

thrips (Scirtothrips citri), the longwtailed mealy bug (Pseudococcus

adonidum) and citrus aphids. Recommendations for the control of
citrus pests have been made by the Afgoi Research Station, but
until export markets are opened up the use of insecticides is

uneconomic.

iv) Limes and Lemons

A number of -small plant-ations of both limes and lemons

- and many isolated trees are to be found along the river. They

grow well despite the fact that irrigation is carried out very

irregularly in most cases, Both limes and lemons are available

in the markets throughout the year,

———



The oriygin of the varieties of the limes and lemons now
grown was probably Italy. The quality of the limes is exce}:‘lent,- _
they are very ﬂesh}f and juicy, hla.ve a thin skin and contair few seeds.
Thus they are well suited to commercial lime juice production.
The lemons, on the other han&, are_r_ather small, uﬁattfactive

fruits, | but nevertheless juicy, with good flavour, seedless and

" thin-skinned. They are satisfactory only for the local market.

v) Paw-Paw (Carica papava)

This crop grown eﬁremely well on the Shebelli flood plain
-8oils under controlled irrigation. Limited avrlea,s' are grown in"
Mgoi and Genale and'they supply "'corits‘i:d.éi'"'a..B‘lé:‘_:éﬁa'ntities of fruit
which ..a.re sold on the fresh-fruit marketii;.z Mogadiscio. Attempts
were made to produce papain in j:he 1950's but they were un-

successful due to lack of markets.

vi) Coconuts

. A few small plantations of coconuts are to be found at
Geﬁale and occasional trees elsewhere along the river. The
-majority of nuts are sold ih the green uﬁripe state ('dafu').
Yields have been estimated at 70 nuts per tree per annum
(Agriculture and Water Surveys Report) but 20-30 nuts per

tree per annum would appear to be more realistic.

Coconut production for direct consu.mpfion is a very
profitable business but once this demand has been satisfied

 _irrigated coconuts are unlikely to be profitable.

vii) Guava

This fruit is very popular in the Johar area where a
o : : : '
number of small plantations are found. In several plots trees

were dying=off, probably due to increasing salinity of the soil.



118.

© viii) Avocado
This c'rOp-i.s‘s:—aid to:'ha;v.e an export potential't'b":
EurOpean markets. A rarlge of typ'es were' pl-ahted at the:
Johar Estate in 1958 and all are now producmg fruit of
reasonable quahty ‘Grafted trees planted at the Afgoi
B Research Station in 1965 have rnade remarkable growth

. but are not yet bearing fruit., These twc trial plots indice.te.-

" that avocados can be grown euccessfully_ along the Shebelli

and may prove economic at some ..futﬁre date.

d) Gexieral Situation in Ar-eas'-of Ce"ntrelled Irriﬁa.tion

_ There is an air of despondency a.rnongst banana farmers at '
‘the present time. The main source of the1r problema has been the

closure of the Suez Canal, which resulted in hzgher £re1ght rates

coupled w1th serious losses due to ba.na.na hand rot, caused by the
mcreased time taken from Somalia to Italy. _Conqequently, prof_:.t

ma.rgms have been drast;cally reduced.

In the Genale area canal mamtenance has been very much

R neglected in recent years and the distribution of water has become

| ext'remely inefficient. La.rge capital outlay will be required for

canal dredging, renovation and renewal of control structures in the

future. Such capital outlay can only‘be Jjustified if maximum use

" is made of the land which the canals serve. There are many

o thousands of hectares of good irrigable land in the Genale area

which are served by the canal systems, but which are not being

) farmed. No effort has been made in recent years to bring this
‘land 'under the plough'Aand into production. A large part of these

unused areas are in ltalian-ewhed concegsions and their reversion

to the state may involve politi’cel difficulties and the payment of

- compensation. Nevertheless the wastage of a valuable resource

should be questioned.:

p——
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Similarly, in the Afgoi area there are several pump schemes
which became dereclict when the Italian concession owners returned
to Italy soon after independence and which are now almost returned

to natural hush.- .These areas.could be‘r’e-claimed. .

.T.he- -Bulo Mererta canal, which is situated seuth of the 'Genale .
irrigated area, was constructed in 1957 and was designed to s:erve an
area of at least 20 000 ha of la.nd with good soils. The tremendous _
potent1a1 of this developm ent has never been realised. Very 11tt1e
rcontrolled 1rr1gat1on is carried out from -this canal although the area

of inundation ﬂoodmg before plantlng is cons1derab1e near the river.
lTh1s sad state of affa1rs appears to-. ha.ve been largely due to lack’
of extens1on effort in teachmg the people the methods. of 1rr1gated
] agnculture and in demonstratmg the, beneﬁts, and also due to _
inability to enforce the necessary settl_er d1_SC1p11ne. The main obstacle
in the way of developing the Bulo Mererta.canal now appears to be the N
fact that the settlers have established claims to much of the land and
to persuade them to accept reorgan1sat1on at this stageis impossible in

the present pol1t1cal cl1mate.

6.4 Livestock

A Ba.mple survey of 11ves+ock in and adJacent to the Shebelh Valley
was made during the course of the Agr1culture and Water Surveys. The
-Shebelly Valley is subdivided into the Upper Shebelli Valley extending from
the Ethiopian Border to Bulo Burt1 :anlud1ng the adjacent Mudugh Plain and
- Central Upland P1a1n reg1ons and the Shebelh Flood Pla1n extending from
“ Bulo Bp.rt; to Aya1 with the adJacent Elevated Plain and‘ coastal dune reglons;
The f)re.sent- stocking rates of these areas ind,ieated by the survey results

are shown in Table 6.1.

]
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I'TABLB 6.1 Present Livestock Rates in the Shebelli Vallex

and M]acent Areas
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The table shows the marked mcrease in the nu.mbers of cattle
| in the lower part of. the Shebelh Valley where high ram.fall results in
‘mcreased ava11ab111ty of grazing a.nd where dry season water supplres
are more assured Sheep, goats and camels/on the other hand are .
relat1vely um.formly d1str1_buted throughout the area. An estlmate of .
the potential carrying capacity of the 'exis.ting grazing in terms cf '
. cattle Was_ made during the same survey. The figures are shown in
Table 6.1 and the potential for increase in the Shebelli Flood Plain
and adjacent Elevated Plain region is very markcd and it is evident
that factors other than availability of grazing are effective in limiting

the numbers of cattle.

Livestock are to a véry large cxteht owned by nomadie grazicrs
and few an1mals are kept by the settled qu.t1vators who live generally
in v111ages within relatlvely easy reach of the river. The herding of
stock in close prox1m1t'5r to the river wh1lst providing fairly sure year
round supplies of drinking water for both animal and human consu.mptmzi
greatly increases the risk of trypanosoniasis infection of c_at_ftle_. ‘This is
probably the main reason for the derth of a.nimals kept by the settled |
peoples of the area. Even those settled farmers who do.own cattle |

frequently graze them .away'frcm-the village because of the fly menace.

The main problem facing the nomadic grazier at presénf is the
limited availability of drinking water during dry weather. Animals are
usually grazed near a water supply;until this becomes exhausted, they
‘then have to be mcved a considerable disfance td another water source.

. Water supplics are generally from wells or from surface storage tahks
or 'Uars' in which run-off fror'n surroundi.ng areas is collected during the
rains. During the later part of the dry season when the danger from tsetse - |
fly is reduced, livestock are brought back to watering places on the river.
The lingited number of waferii;g points away from the river results in acute
over-grazing of the adjacent range whilst large areas remain under-utilised.
Provision of an increased number of 'uars' and wells has so far done little

to alleviate the area of overgrazed range.
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Although the nofnadic peopie have a long tradition of liv‘estock
husbandry and fhe quality of the local cattle is good, there has been | , -—
iittle success so far in thé introduction of improved methods of
'mlanagefnent in the livestock industry. Market outlets for beef, ‘.camels,
sheep and goats have been deveioped with a substantial export trade to
the Arabian Gulf States as well as considerable cattlve movements over

the Kenya border. Unfortunately the latter trade has been u.nc-ontrolléd

ry

- until very recent times and results in a considerable loss of potential

" export revenue to the country.

The present mé.rkets for li\}e.stock have not been selective for
quality. As a result a'large p_roportién of cattle exports have been .
immature males. This is reflected in the present preponderazice of
females in the herds and there is a likelihood that this will result in a
fall off in breedmg rate in the immediate future. During 1969 an attempt
-was made to introduce buyixig by v;reight at the Kismayu cannirg factory.,,
If successful this may result in a fundamental change in the livestock
industry if a premium can be placed on well finished mature animals, ' -
the sale of immature beasts should decline. .Moreove.r the ponssib‘ility
of establishing finishing lots on which mature animals off the range

are fattened before marketing is opened up.

Major cattle diseases include trypanosomaisis, rinderpest, bovine

' pleur0pneumon1a. and anthrax, Veterina;'ry services have in the past been -
' 1nadequate and the problems of large w1despread herds, coupled with

poor to non-existent communications and the lack of education among

the nomadic people makes the establishn':jent of satisfactory veterinary

facilities extremely difficult. Currently a progra_mrhe for innoculation

to eradicate_ rinderpest is underway and a gradual expansion of veteriﬁary

facilities is planned. The establishment :t_>f a Government Training School
- for Am.ma} Health Assistants will prévide?the staff for this expahsion but
* any such programme involving such a vasé. area must be aimed at long

term rather than short term benefits.
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The best method of improving the utﬂisation of eyailable grazing
. in the Shebelli Valley and adjacerlt arees would appear to be a more.

strict control of cattle watering places coupled wifh e. carefully planned
increase in the number of wells and 'uars’. By controlling the number

of animals using a series of watering: pomts and restr1ct1ng the: per1od

" . during which an md1v1dua1 well or 'uar' is used, a system of rotational

grazing should be possible. By such means overgrazing could be

eliminated and the dry season grazing areas e:_ctended. The introduction

of such controls are certain to cause difficulties over tradit’ienal water
r1ghts and customs but until such control is established other measures

to increase livestack production in Somalia are unl:l.kely to prove wholly

~ successful. The rearing of cattle on open range is and will continue to

be the most economic method of providing stock for fattening in Somalia.
Regardless of the specific¢ livestockhusbandrymethéds whichmaybe introduced
for subsequent finishing of beef animals for market,f any particular system

‘will depend upon the continued supply of suitable animals by the range graziers.

The next logical step concerns the e,s.tablishmen_t of buying and holding
. centres at strategic points to which the graziers will bring their é,nimals for‘
sale. These centres could also provide vetermary facilities for the graz1ers
-herds, in addition the introduction of such centres would largely e11m1nate
the difficult communications problems for the pro.v151on of vaccination and
other veterine.ry services, including services to the grazier. Animals
purchased at the centres could be classified and helduntil ready for dispatch

to finishing lots or market.

Fattening of cattle on seasonally flooded areas adJa.cent to the river
would appear practicable during the dry season provided the tsetse fly
problem could be overcome by clearing of infested bush. Animals purchased
off the range at the end of the rains are likely to be in prime condition., The

utilisationgof crop residues for fattening of cattle is worthy of consideration.
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CHAPTER 7

| SOCIO-AGRO-ECONOMIC SURVEY OF
' RAINFED AGRICULTURE IN THE AFGOI AREA

" 7.1 Population in the Survey Area - _

In order to assess existing productiOn in the a_rea selected for
the control;'led irrigation feaeibility studsr and in order to',investigat'e
the labour inputs of rainland farmers, a socio-economic su-rvey was
_carried out in villages within, and adjaoent to the Afgoi#'Mordile‘ Project .
area. - o .

Permanent settlement in the Afg01 Mord11e Pro_]ect area pr0per
consists of two villages, Idamoun and Bulo Shan. These v111ages lie
away from the roads bordermg the Project Area to the North and the
South. A number of other villages lie near the Afg01-Merca road, but
‘outside the prOJeCt area these 1nc1nde Booro, Buslow, Daarta, Feda Musse
and Rahole. , V111ages found to the north and north west of the pro_]ect area,
on the banks of the Shebelli River are Merere, Mor_dlle, Raka11eh Zabed and
Beled al Amin, Temporary nomadic settlements. are also found in the
locality It was not possible to carry out a full census on all of the
permanent settlements, however a deta.lled census’ was. taken of the .
populations of Idamoun, .Bulo Sha.n and Mord11e. '_I‘he results of these

surveys are shown m Table 7. 1.

TABLE 7.1 POpulat:LOn of V111ages w1th1n or adjacent to the Afg__:.-
- Mordile Project Area

Village Total No..  Total Total  Total ‘Total  Average

House~ Population  Adult - Adult Children Population/

holds - Male Female Household
Mordile 63 , 235 ... 58 .77 100 . 3.7
Mamoun % © 39 195 . 44 46 105 5.0

Bulo Shan 9 - : 28 - 9 - 9 10 3.1
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~ The population'bf other villages .in'the.area can be assessed from-
the household counts made in every village by the Afgoi Municipal-.

Administiation ehown in Table 7.2,

TABLE 7.2 Population Statistics of Vxllages in. and around the Afu-
Mordxle Pro_:ect Area from 1966 Census

- Village D Adminiqtrative o No.

Area Households
Beled al Amin Afgoi 99
" Booro J | S m ' 8
Busiow ' . "o 31
Daarta " _ 30
damows - 30
.. ~Merer:e“3-.' RIS Lt 48
' Mordile | e R 57
Rakaileh SR T 22
Zabed . v s
Feda Musse o | ‘- "‘M-'-":ca')'.." - - ' 55
Rahole =~ . -~ ~ . . . " ) : S
: ._.To_tal' ,‘ . | - . _.. - - T 695

These f1gures were orxgmally tabulated in 1966 for taxat:.on
purposes and should be cprrected for any sub_sequ_ent change‘s. The
differencee between these figures and those oBtain_ed.ih’ the sample
village survey reflect the fact that the earlier data refers to taxation.
It would appear reasonable to estimate the total number of households

in these villages as being of the order of 800.

7. Z Survey Methods and Rehabxlxty of Results

The socio-econormc ltudy mvestzgated present ram.fed agnculture
practices in the pro;ect area, The la.rgest settlement in the project area

is Idamoun,and for the purpose of the investigation this was taken-as a -
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representative village. A total of 45 farrﬁer_s_ﬂwere intérviezwed.’ A
'sémple of farmers were also interviewed f_rom other Villages lying
-inside or adjacent to the project areé. i_n'order to ascertain whe_th.e>r‘ the
fi'nd;ings in Idamoun were generally applicable,-_- These villages were
Booro (3 interviews), Bulo Shan (4), | Mer'ére (7). Mq;'d;ile_ (4) Thus |
63 farmers in all were successfully inter(riei#ed, of these sev‘erAl-w,ere-‘- '
widows or single women. |
'Farrhers \x‘rer‘e inférviewéd _sp'ec':iﬁca.lly w1th regard to the year

ending March 1969, according to a questionnaire which includéd-qliéSfiops.
on: | | | '

Family.

Farm size.

Family labour.

Hired labour. |

Machinery hire.

Crops grown in the 'Gu', 'Hagai' and 'Der' seasons,
with details of area, yields and sales or dlsposal of .
these crops.

Livestock owned and details of income from livestock.
Sources of income apart from the private holding.
Fam1ly expendlture

Major problems concermng the current farmmg system.

The system of agriculture-which has cevolved in this area enables
the settlers to survive in a very harsh enviromhent " Many problems face
‘the farmer and he generally concentrates ‘only on the present. Considération_,l
of events in the past of the future is to him irrelevant, as both are entirely
out81de’hls control. - Thus many of the farmers mterv1ewed found it hard
to appreciate the aims of such an investiga.tion and to think in terms of the
farming year as a whole. Throughout the investigations .farm.ers were a.sked. |
t6 give qudhtitative details of their énterprisé, which for most p'r_-'_ove'd fo Be
.-a totally alien exercise. This factor, coupled with thg' singlé-minded
concentrafion on the present implied that although thb_se int'erviewed'g'enér'ally_ i
answered questions to the best of their ability, there were fnany é.pparentiy '

simple queétions to which they genuinely did not know the answers.
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Furthermore, peopie living in small rural communities are
instictively wary of strangers, and are reluctant to give any details
which could be used to their disadvantage, particularly with regard to
tax assessment. Every effort was made in this investigation to allay
such suspicions and major inconsistencies in the answers given by any

farmer were generally easily corrected.

A number of the above factors impose limitations on the undere:~: *

- standing of local agriculture' which can be gained from such an in-
vestigation, therefore some degree of speculation must enter into "th'e

interpretation of the results.

7.3 Farm Distribution and Land Tenure |

. La;id cultivatéd by any one farmer may consiet of more than one
holding. Land close to the villages tends to be at a higher premium
and thus it may be that a farmer will have a small heolding close to |
the village in addition to a larger holding further away. This is
espne.c'ia,.lly the case in Mordile, where holdings are very f.ra‘gl;nented.
In Idamdun v*i.llva.ge 10 of the 45 fé.:i-fﬁei:s' interviewed cultivated two
sveparefe holdings. Holdings ar.e rfot 4nec.essa'ril'y' clos‘e +d the farfnerb‘
village, and many farmers, especi ally in Merere, have a wcd.k of one
hour to the1rvhold1ngs On the other hand those ‘who! llve in settlements
such as Idamoun in the main cu1t1vated part of the prOJect area are

obl1ged to fetch water from the river.

Many farmers also mentioned other rlghts to plo-.s wh1ch they
hold but which have either fallen out of cu1t1vat10n of kave never been
‘cu1t1vated and would appear, to the outside observer, as unclalmed
- bush. Land is traditionally held on a tribal basis, and every member
of the tribe has the right to cultivate land within his gub-tribe area.

Ixi the ca.ee of the Afgoi project afea the. land is held by the Hintire
| .ti-ibe w\'v'ho belong to the Hawige gfeup of tribes. Thus the maJorlt.y
of farmers in the prOJect are Hintire, but with abundant potent1a1

a.ra.ble land available, some members of other tribes have been allowed

\
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to take holdings in 'th_e area. In excha.nge-for_this privilege : the outsider
has to conform to the customs of the host tribe and to share group .

responsibilities.

Cultivation r1ghts to. 1nd1v1dual plots of land are inherited through
the male line, ‘and brothers may cont1nue to farm the mhented ho‘dmgs :
collectively, or one may remain to cultivate the farm wh1le the others
find employment elsewhere Women also hold cultivation rights to land
-.1n the Afg01 area. Land sales may occur, though they arerare, but rentmg

is more c.ornrnon.
'

‘The red1str1but1on of land essent1al to 1rr1gat1on devempment Wlll :
' 1ncur clalms for: compensatlon from many more people than are apparently o
usmg the:land at present, and for much larger areas than are currently s
"under cu1t1vat10n. Con51deratlon should be given to these problems a.nd
toformulation of apprOprlate changes in ‘the land tenure 1eg1s1atlon. -
7.4 Farm Size . -
The local un1ts of area measurement are the 'J'1bal‘ and the 'Darab'
Five: 'Jlbal' are said to equal one 'Darab’, and as a guide four darabs' are
' -Inormally taken to be rough.ly equivalent to one hectare. These units are
highly varlable, ‘and it was found that no rel1ance can be placed on local
est1mates of farm . slze. The cultivated farms of those mterv1ewed were
visited whereve_r pos s1b1e, but the limited time avallable for the investigation

meant that it was not always pos sible to visit out-lying holdings,

The area of the farms visited was c'alcula_ted "from'paced measure~
ments, and while this method only gives .approximat'e results, it .represen.t.s' :
a considerable improvem-ent over the estimates given by the farmer.'} 14 holdmgs
were measured in this way from a. total of 92 holdlngs cultivated by the

farmers intervewed.
-

«-  .The average area cultivated by an individual farmer can only be
quoted with a reasonable degree of corfzdence for Idamoun, where 52 of the
‘total 56 holdmgs were measured Random. measurements coupled W1th

-empirical estimates on the farms around other wllages indicate that these

hAldimcn maers Afim -..;.-1-_ —mm v mf Al
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At Idamoun the éverage area cultivated per farmer was 2.3 hectares.
The smallest holdings were less than 0.2 ha and the largest area cultivated
as one enterprise was 5.7 ha.Within the overall survey' the smallest plots

measured, at Mordile, were about 0.1 ha. .

7.5 Crop Yields

The _c.ustorhary éropping' pattern in the area is maize in the 'Gu'
~ ‘season, which is interplanted -with‘sesame shortly before harvesting. The
sesame crop is dependant on the 'Hagai' rains in July and A\igust. The usual |
crop grown in the 'Der' season is sorghum, but maize may also be cultivated
_in this season. Other crops which are interplanted with these principal
crolpsAinclu‘dé soya and castor. Vegetableé such as water melons and
tomatoes a.re:'als'o grb@, ‘although Af"'requently they are self seeded. Papaya

' is grown both on the holdings and in the village. .

AFarmers were quesfioned on the yields they had .achievéd‘in the past
year; whilst the results were of value it is emphasised that it was ﬁot
possible to check on the answers given, Local méa.sure_ments of grain are
‘ehti:elf volumetric and the main unit used is the 'quintal'. This unit has |
been genér.ally found to r_ep"résent a weight of 94-96 kilogrammes; smaller‘:
quantities c;f grain are measured- in 'sus’, one 'sus' beinglapprbzl‘:imately |

equal to 1.5 kg. .

The consolidated yield figures for the main crops ‘shown in Table 7.3
. must be considered in the light of these limitations and those already
mentioned in connection with the measurement of area. Aver’age yiéld-s

are derived .only from those plots which were physically measured.

Yields of beans were sometimes quoted in shell at other times shelled,
thus no average figure can be obtained. Failures were common during the
year undel; consideration, and a fairly typical yield would appear to be under

« 4 quintals per hectare of shelled beans. -

ag |
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TABLE 7.3 ApQrommate Yields of crops. a.nd Eroportmn of crop
. fallures in 1968/69 :

Measured Holdings . All Holdings

Total Total Average No. Total No. %
Crop Season Area Produc- Yield Meas-~ No. Failures Failures
ha. tion Q/Ha. ured Farms :
- quihtals Farms
Maize ~ Gu 122 493 4 71 9 27 34
| Der 30 92 3 34 39 . 11 35
Sesame  Hagai 70 .. - 52 0,75 49 - 55 .20 - . 36
Der 11 . 14 - 1,25 10 11 3 21
‘Sorghum Der = 85 354 4 49 s 1

The year under 1nvest1gat1on was generally conndered to be a poor year'.
in'terms of grain yield, espec:_tally in the 'G_\_l-. -geason, However, rainfall records
show that 'Gu' rainfall was well up to the average, moreover the 'Der' rains .

exceeded the average.

Other reasons attributed to low y1e1ds were dzsease and msect atta.ck.

as well as bird damage.

.7.6 .Crop Sales

- Crops produced within a radius of 20=25 km of Afgoi are normally
solt to merchants in Afgoi town but smaller quantities may be sold to jocal |
shopkeepers, or bartered for goods. In.the course of the investigation
 farmers were asked to quote the prices per quintal which they received for

their produce; these are shown in Ta,ble 7.4.

_ The variation in prices. from the immediate post=harvest period

- compared with prices later in the year was:considerable. The cost of motor
& .

Atz.'ansport of produce from.villages lying within the survey area to Afgoi Town

is normally Shs. 2 per quintal.
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TABLE_7. 4 Average Prices Obtained for Crops in 1968-569

Crop . Season - Price/Q . No. of
So.Sh.,  ~ Transactions
Maize Gu 39 | 26
‘Maize Der , 55 E -5
: Séséme . Hagali , 168 . iz
Sorghum Der 37 ) 200
Beans ' K 61 5

7.7 Availability of Labour and Inputs

F"arm'work is norma.ily done by the farmef, a;é;sis.ted; by. his family,
His wife will provide help for almost all aétivif.ies_when i‘equiljed,.. but
her participation is .g'enera.lly confined to pe:idds of peak labour demand,
such as weeding znd harvesting, partic-:ularly. if she has,};oung children
to care for. The labour provided by women in villages away from -th_e
.river such as Idamoun and Bulo Shan is restricted because they are fully
erhp10yéd in fetching water from the river durin‘g _dry_per.ibds.' Children

~over the age of about 14 also provide assistance on the farm.

The seasonal nature of this farming system results in critical
periods cf peak labour defnénd for cultivations, weeding and har\;e'sting.
At such times the farmer may require additional labour; he may be able
to call on the services of relations in exchange for food or in return for
his assistance when required. A system of communal labour is sometimes
adonéd, ‘known as 'Gop', in which the farmer provid.esa'feast for a
number of .Qillagers on the understanding that the& prd,vide him W'ith a day's

labour,

The most common system for those that can afford it, is to hire labour.

- , ,
Of.the 63 farmers interviewed 41 had hired labour at some time during the

pa,,sfyea.z;. Full time hired labour i.e. landless pecple, is not available loc-

ally but due to the unpr_edi‘cfable climatic conditions many farmers have
“to seek work to supplement the farm incomes and cousequentlythere exiéts a

pool of labour available for hire,
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Labour is hired on a day to da.y basis, and the normal ra.te pa.rd
is So.Shs. 2. 50 plus some food for work between 6 am. and mrdday.
This sy.stem enables the labourer to work on his own farm-during the
afternoon. If he is hired for’.tne-full day the usual rate is So.Shs. 5. 00
| rw.ith’ food. On a piece-work basis or at very bus-ytirnes’, _the rate of pay

may be appreciably higher.

7.8 Machinery Hire

Of the farmers mterviewed 31 had hired private c.ontracto;rs for
 ploughing between the '"Gilal' of 1968 and the 'Gu' rains of 1969.-.. The
equipment is hired from pr1va.te contractors, a.nd the norma.l rate is
~ Shs, 25 per hour. High rates are charged for bush clearance. Frequently,

‘the farmer has to borrow money to pay the contractor and he may be una.ble_

to répay this debt for a considere.ble period of time particularly if the °
“'harv.est is _.poor.- There is a etrong deeire_a.rnong the farmers for the provision
~“of machinery and -cred‘it-lfa_c.ilities. It is apparent tha.t traditiqnai_tools are
inefficient and inevitably limit the area which can be Acultiv'ate'd by the family

unit.

7.9 Livestdck
Few settled farmers in the Afgoi area earn any signiﬁcant income
from livestock. Cattle may be boaght after a good harvest as an insurance
against d1ff1cu1t times in the future, they are frequently kept by a paid
- pastoralist outside the Afgoi area.. Herds may be returned to the ,vﬂlages ‘
" during the 'Gilal' season or when they are in milk. .A minority of farmers
"keep their cattle near the v111age where they are tended by members of the .

family, "often on a labour sharmg system.

Milk is mainly consumed by the fam11y,' but e.ny surplus to requirement
is sold. THe price per litre may vary from over Shs. 1.00 durmg the 'Cula.l" -
season to less than Shs. 0. 30 When m1..k is plentiful. Few animals are sol.d,

except in t1mes of need.



134,

Semali farmers are traditionalily reticent in giving detzils about
their livestock and the figures quoted 'durin'g the course of interviews ,
mé,y be somewhat low. Of the 63 farrﬁe1°s consuited 23 stated that
they owned cattle, the number cwned varving frcm i.to 28, but generally

~

- being less than 5.

Goats are kept in and around tte villages, where they scavenge

for food.

oy

3

Most famnilies own poultry which run tree in the viilage. zEggs
are génerally consumed by the family and those surplus to requirement ..
are sold, normally at a price of Sk.0.15 o 0. 20, Poultry meat -
pefiodi_cally supplefnents the largely carbchydrate diet of the farmer

and his family,

7.10 Farm Incdrne and Family Expenditure

The incomse achi‘eved.by a farmer from his holding is governed
. la:rgely by factors outside his control. Crop failure is {requent, and when
it occurs the farme.;.} not only has to find money.frbm'élséﬁ;heré'i;.ﬂtil his |
next crop is harvested, but also he may have to sell his crop imrnlediia.t‘ély
. after harvest when prices are lowest. Farmer.s.who have the moéf secure
incomes are those who are prepared to work hard and cult.ivate. a large

holding.

One such farmer in Idamoun cuitivated with his son a total of 5.7 ha. [
He had two wives and two children, but receives no help on. the farm ,froml
them. One cow was kept near the village, and provided mi'l'k.ifor_' fa_m.uly o
consurﬁption, in addition to 3C head of poulti'y. Total farm output for. the

year was estimated to be:

Moaize 23 quintals

‘& Sesame 5 Z guintals
Sorghum 15 guintals

The farmer sold part of this produce, as and wken cash was needed,

1

~and the remainder was consumed by the farily or kept in stere. A family [

of this size consumes about 3 kg of grain per day, which over the vear
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amounts to approximately 11 quintals. One quintal of sesame was also
retained for household use. | | |

" Atheoretical cash budge't, at t;fpical prices, _for this farmer over

" the 1968-69 cropping year is showa in.Tabl‘e 7.5.

TABLE 7.5 Income and E:gpend1ture for a H1gher tha.n .Aver ge

Holdlng .

I"em .. Expenditure Income

e " 'Shs.’ "7 - Shs..
'Hired labour - 120 days @ Shs. 2,50 . - 300 |
Sale of 18 quintals Maize @ Shs.45 = 810
'Sale of 9 qulntals Sorghum @ Shs.37 _ : . 333 .
Sale of 1 qu1ntal Sesame @ Shs. 168" . e o " 168 |
Sale of eggs = say o ' R - 100

, Net cash Income - | I S B
1411 1411

_‘Sale of maize and sorghum b}t-p-roducts could increase -thfs,net
cash income to over Shs.‘;lZOO per year. This howeirer repr'esents- the -
highest level of income from »farming 'arnong:t.-he farrn"e'z"s interviewed and

‘ still onlyprov1des some Shs, 100" per month for household expendlture for
a fam11y of six. An average annual mcome of Shs. 800 per year would be

" more typ1ca1 of the average farmer in the area. Frequently a farmer
cannot harvesf enough gra1n for his family requ1rements over the year.
Borrowmg is frequent ‘both of grain and cash,. and. when the lender is a
‘relation, as is generally the case, no 1nterest 1s pa1d Cash is usua.lly
only borrowed to meet large debts 'wh1ch must be pald at a spec:.f1ed time, .
such as contragtors charges and. wage payments. However some penple,
especially ;mgle women and older farmers depend very heavily on regular

-ecash loans or g1fts from re1at1ons working in the towns.

At pericds of pea_k labour demand work on other hold1ngs is read1ly

avallable, kut not necessarily at the other tlmes of year. Not mfrequently
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those employers of labour interviewed'could not.'juétif}? their expehditure :
on labour onthe strength of their farm income. In fact these farmers
were supportmg themselves, and were helping to suppeort those who
worked for them, or money originating from some outside non-fa*m
'soul_'cge. The incomes of the dry land farmers of the area are thus being
pé.rtially subsidised from non--ag.riculf_:ural incomes. -
A;f-ew of the more enterprisihg fermers may leave'th.eir village
during the dry éeason and sesk work in Afgoi or Mogadiscic, Other
seasonal work which supplements égricxﬂturéi earnings includes the
making of traditional Somali stools, hut building and the cuiting and

collection of hut-building materials.

The farmers interviewed found it diff%cult to estimate their
expenditure ovei- the'_‘yeé,r as a whole. D_u'ring the early stages of the
in§estigation it \-;v'as found that the only way to gain any idea of family
expenditure was to queqtion fai'mefé ih.detévﬂ on the items they pufchased
the last time that they went sh0pp1ng, and then %t¢ extrapolate this m.formatmn
over the whole year. It must be rememoered that the .fa;mer wul vary his
expenditure strictly according to the amount of cash, or prc»auce for exchange,
. that he has at any time. Atotal of 17 farmers supmled information on
expenditure.

Families living in the villages which kave a shop, ‘such as Merere
and Mozdile normally buy their supplies each'déy; Howev_er'those .liv"ing'
in the villages which do not have shops are 'Obiiged 'to‘_visit either Afgoi,
Merere or Mordile. The interval betweesn visits to shops normally vai-ies

between 4 and 14 days.

“A family consisting of 3 adults and 4 children might require to

purchase the following for two weeks household supplies:

e
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Sesame oil 3 litres - 15.00°
Sugar _ 3 kg ' 7.20
Coffee . 1kg 1,80
Coffee beans =~ N - 2.00
Tea | ikg 150
Ginger : v ‘. 1.00
Salt e | 10.30
: Soap' ' | S o | . 1,30
%Paraf_ﬁﬁ . 2 _'lities" o . 2,00
E 'Matghéé S B '.0...30 B )
32.40

Meat would be bought if money were avallable, typlca.lly about _
3 kg at Sh. 2 per kg. Alternatlvely meat mlght be boﬁght by cuttmg down :
on items such as tea and coffee. It is probable that not all the 1tems
featured on the above list would be bought on each shopping trlp, and the

monthl_y family shopping bill is likely to be of the order of Shs. 65.

This example represents a family consuming home grown grain and
obtainihg an average cash incomé from 'the holding, ‘which is supplemented
| by' cash earnings from employfnent with other farmers. In a bad season »
expend1ture could fall to a very low level or debts m1ght be mcurred with

: the shopkeep er.

7.11 Suitability of Farmers for Settlement Projects .

The pattern of dry-land farming found in the area representé thé ; _
traditional way of life of the Hintire people. Today the lure of'th‘e- ailégédly
higher standard of living and amenities available in the towns is éausing
many of the younger generation to leave the land. Thus it is increasingly
the old anﬂ..the more cohservative minded who are found engﬁged in f;alinla',nd‘
agr _icﬁltpizje . | .‘

"*The people intervieyved were generally enthusiastic about the prospect

for development of an irrigation scheme. Any development which ‘would really. |
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improve their standard of living would be welcomed, provided the

scheme was fully explained in the initiz! stages. It was appareat that |
these peoplv_e would much prefer to improve their income by continuing with
agriculture than by having to uproot themssives and move into an alien town

environment,

Understandably very faw cf those interviewed appreciated the changes
-that a s-ettl‘ement irrigation projéct would involve, pé.f'tic.'ularly with regard
‘to land redistribution. Most farmers are unlikely tc give up their present
holdings without being surz of personal gain in the future. It wouid there-
fore seem very important to inform the lccal pecple 'Whé.“& an irrigation
scheme would involve, and what advan'fcages would accrue to the farmers

on such a scheme before the implementstion of any such project.

.

-,
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CHAPTER 8

IRRIGATION DEVELOPMENT

8.1 Vegetation and Bush Clearance

Ar;a's' suitable for irrigation development in the Shebelli Vailey
are presently covered by bush to a greafer or lesser extent. In order
to assess the bush clearance problem in areas selected for detailed
“study a straightforward classification of the existing vegetation was’
made by means of observations along survey traces supplemented by
E aerial photo-interpretation. The following four classes based on bush

density were used:

Class I " Land at present under cultivation carrying only a few

shade trees principally Dobera glabra known locally

as the 'garas' tree, the density of these trees rafely '
exceeds 5 or 6 per ha.and inclﬁdiﬁg’ recently abandoned

land.

Class II Land cultivated in the fairly recent past but with
| cdnsidera.ble regeneration although open spaces
still common and éonstituting‘approxima;tely 50 per.

cent of area cn this class. Vegetation consists mainly

of Acacia nilotica, Acacia nubica, Dobera glabra and

various Commiphora spp., Few trees exceed 4 m in .
height. -
Class III Bush in dense patches with occasional open spaces
consfituting appfb:iimately 25 per cent of area. o
Vegetation is more varied than in Class II and the
largest trees are over 6 m in height. The foilowing é.re
the more importan't tree. and shrub species present: |

.Acacia nilotica, Acacia nubica, Acacia bussei, Acacia

seyal, Commiphora spp., Cordia gharaf, Dobera glabr;.!.'

Grewia spp., Dichrostachys glomerata, Euphorbia spp.,

- Salvadoria persica.
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' Class IV Heavy bush which it is not possible to walk through,
very few open spaces., Vegetation consists largely of

dense Dichrostachys glomerata thicket with occasional

trees of the Acacia spp. 'pa;rfiéﬁlarly A. nilotica, and

 Dobera glabra. All the species listed under Class III

do occur in small areas. The Dichr'ostéchys;glomerata

thicket is composed of large numbers of small trees
about 3-4 m in height and as such will not be difficult

to clear.

Mechanised methods of bush clearance must be used if the develop-
ment of projects is to: proceed at an acceptable rate. The use of hand
labour or chemicals for the destruction of the bush is considered to bé
far too time-consuming. Mechanical bush clearance could be undertaken
- By flo‘c.:al'i‘é:dntra_.ctors. At the present time two confractoi's carry out bush

clééranc{e work m th"e Middle She_Bgll_i ﬂdod plain. Crawler tractors with
a doz‘er-.blat.i'e attachment for the inifial uprooting of tﬁe bush are
customarily used. The dozer-blade is not considered V;ery satisfactory,
‘since a i:on‘sidera.i)le amount of top~-soil must inevitably be moved during
- the operétioh. : A front mounted rock rake is a much more efficient tool
_-_'a'nd-‘i'ts use results in the minimum disturbance 61' the - surface soil. This
irﬁpieinent is recommended for bush clearance and the contractor should
be obliged to conform to this specification in order that soil disturbé.nce

~and subsequent levelling costs are kept to a minimum.

The raking operation will push the uprooted vegetation into wind-

rows at least 100 m apart for burning after an appropriate ‘lapse of time.

The removal of roots remaining after the initial bush clearance
opération is at present carried out by a rear mounted rake or ripper,
‘which is not altogether satisfactory, since a considerable amount of |
hand labourfis required to tidy up the field afterwards. A far more

..eff.ic;zienf't561 is the root plough - a hga.vy'v- s:haped, horizontal blade
‘which i‘s."_pﬁll,'ed} at a predetéi‘mined de’pth'by a crawler tractor. Efforts
shqﬁld be made to pgrsua&e the qoﬁtractor to usé this tool in or&er to

minimise problems and breakages in later ploughing operations.
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The final operetion in bush clearance involves the collection a_nd
burning of debris including p1eces of broken branches and roots remaining
on the land, this operation must be carried out by hand, and requn'es to

be completed before any land levelling is attempted.

\

- Limited information on machinery performance under local
conditions and on current contractor rates was obtained from the -
quasi-Government organisation, O. N. A. T. (a profit making enterprise)

which operates Russian equipment,

The tractors used by O. N. A, T. for‘ bush clearance are the
Russian model S. 100 which have 100 h.p. engi_nes which appeared to be
rather underpowered. Whilst it was not possible to obtain any pr ec_:ise
data for the uprooting and windrewing operationsvit was estimated that
these two operations ra.nged bei:ween 4 and 10 hours per ha. depending
upon bush density. It 1s believed that the use of a front-mounted rock-
rake with cab guard 1nstea.d of the dozer blade could reduce the number

of tractor hours reqiired by as much 3as 20 per cént.

The overall average charge quoted by O.N. A. T. for the initial
bush clearance opera.tien was Shs. 300: per ha. However, in e contract
with the Johar Suéar Estate involving :,clea.rance of 700.ha of land, which
would have been largely placed in cleara.nce classes III and IV, the charge
levied was Shs. 270 per ha. It would seem safe to assume that for
extensive clesrance for future development projects a further reduction

in price could be negotiated.

The S. 100 tractor is also used for the ripping operation and this
requires between 3-4 hrs per ha. The rates charged for this operation

by O.N, A. T. range between Shs. 180 and 220 per ha.

_ It may be concluded that the average cost of mechanised bush
clearancgby O.N. A. T. will be of the order of Shs.500 per hectare. This
is a comparatively high figure, but it appears to be quite realistic in terms
of the existing equ1pment and. present level of supervision in Somalia as

111ustrated by two exa.mples of bush clea.rance costs supplied by other agenc1es.
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The felling and windrv@wing of bush cn. the German Dairy Farm Project
near Afgoi cost between Shs. 300-50C per ha, whilst U.S. A. L D. costs
for bush clearance on two projects in the same area ranged between

- Shs. 600 =1, 000 per ha.

Given more suitable equipmentrend assuming an adequaie level of
supervision, an improved work output couid be achisved. Bush clearance
studies in the Sudar and ¢lsewhere under:gomparable conditions indicate
that the following rates of work for the various bush densities could be

readily achieved:

. Class I = No mechanical clearance required -
Class II 2} hours per ha.
Class IIl = 5 hours per ha. <
Class IV 4 hours ber ha.

Root ploughing in classes II, II'and IV is estimated to require a
further 2 hours per ha although if laffger tractors (235 hp) were used,
bush rakmg, windrowing and root ploughmg would be possible in a smgle

operation. : RS e L S A

The prevailing h1re charge for large caterp'*llar tractors (235 H.P. )
is Shs. 52 per hour and baséd on the above outputs, clearance costs Would
range from Shs. 300 to 400 per ha c;eared dependmg on the propcrtlons of
the various bush densities encountered ' '

8.2 Crops Suitable for Flood Irrigation DevéiOpment

| 'Cropping under flood irrigation is necessarily restricted to the 'Der’
‘sea.son,. since the quantity of water requirad can only be reliably abstracted
frém the river during the months of September, October ard November.
- The hlgh river flows necessary for flood zi"riga ion by gravity flow occur
only spasrr@dlcally over the. pf‘rlod Aprll to August and, conseq_uently, it
sis not possible to make use of the water which is available at this time

for flood irrigation of annual crops on an.organised scheme.

oy

™
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During the high flows which occur from September through to
the end of November river water quality is usually at its best and carries

a relatively small silt load.
_ i ,

Fleéd irrigation w111 be restrictéd to a single, heavy, pre-planting
application of water. Crop yields produced on soil moisture alone are
not likely to be very high and it is important therefore that'maximum
benefit should be obtai_n'ed_from]ra.inféil. ‘This is made possible during
the 'Der' season by the fact that the high river flows begin at least six

weeks before the usual onset of'the 'Der' rains in mid-October.

. Although rainfed cropping would be possible during the 'Gu' season
theé need for t:.mely preparation of land for the’follown.ng ’Der' season crops

would severely restnct the grow-mg season poss1b1e for 'Gu' pIantmg. .

The flood 1rr1gat1on regime precludes the cult1vat10n of perenm.al _
crops. The following annual crops were considered for inclusion in a

cropping pattern for flood irrigation. .
(i) Cotton

Cotton is well suited to flood irrigation havihg' good drought |
resistance due largely to. the gi'owth habit of the rooting'syétem,
which is both deep and also extensive laterally. It is g’fov’vn
successfully on moisture stored in the soil profile in the effectlve
‘root zone after a pre-pla.nting irrigation in South ‘Yemen and in the
A Rufiji basin in Tanzania. There seems no reason why good results
_ should not be obtained on Shebe111 soils where supplementa.ry rainfall

occurs in most years.

There- is a local market for medium staple cotton. The
Bala.d Textile factory, Which Becam_e operational in 1968, will
: =_eventuaily require 1, 500 tons of lint per year. At present production
levels less than one-third of this 'demand can be met from within the

countrY.

A suitable cotton variety can be expected to produce a moderate
yield on stored soil moisture alone, whilst in years of above average

rainfall vields could exceed 2, 000 kg per ha of seed cotton.
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(ii) Gi-oundnuts L R

ThlS crop has some potent1a1 as an cxrpor‘. crop, in addl ion to .
limited markets within Somalia. Groundnut 011 p*oauct*on for the
local market must avoid upsetting the markets for sesame o0il, which

providés the main source of income for many traditional farmers.
; ‘Groundnuts have been su_écessfully’ grown under coutrolled

irrigation on Shebelli soils. Yields obtained at the Afgoi Research

‘Station were as high as 4, 500 kg per ha. of unshelled nuts in one .

. exceptional ti-ial, whilstyields obtained by the Italian estates dui'ing'

. the 1950's averaged over 1500 kg per ha. Unfortunately, there is no

recorded information on the performance of the crop grown under

i
flood irrigation or rainfed conditions, nevertheless it is certain that

' ;ﬁhe .crop will produce satisfactory yields under flocd irrigation.
}I .

f Groundnuts have a relatively low water requirement and are able to

~ withstand drought condztlons over limited perlods with no serious

reductlon in yield. - Expenence in the Sudan has shown that ground-
nuts can ‘be grown successfully on heavy s01ls w1th little more :
a.ddltlona,l moi sture than that which is held in the soil after a he vy
pre=-planting irrigation. Two Sudan var1et1es_ which were unporteo.

as Sudan I and Sudan II, have been tested at the .A_'Eg01 Research Statmn
and have given good results with controlled 1rr1gat1on y1e1d1ng over |

2, 000 kg per ha.

(iii) Sesame

The price paid on the local market. for sesame during 1968 was |

about Sh. 1.70 per kg. Although yields are rarely exceeding 500 kg -

»per' ha. sesame can be a profitable crop at this price level for farmers

_uéing minimum mechanical cultivation and hired labour. |

~ %esame is the most widely grown and the most successful crop
in the existing areas of flood irrigation and it has the advantage of :

being a crop with which all the prospective settlers are familiar.
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- The local variety produces reascnable yields on stored soil
‘moisture alone and. is often planted well after the rains have’
| finished. Planting can therefore be. delayed with no serious
effect on yield. Sesame has a relatively low labour require-
ment except at harvesting; this factor is most important in

a flood scheme in which labour peaks are uné.x}oidable.j

(iv) Sorghu‘n‘il

This crop may be included in the cropping pattern with the.
- object of achieving self-sufficiency in the staple food crop.
Prdductioﬁ sui-plus to family requirements can be sold. 'Sorghum
-is regarded as a dua.l purpose crop since the stover provides an
important feed for cattle during the early part of the dry !Gilal!

season,

Initially a local vé.riety virill.'have to be gr.oixm since exotic
varieties already tested, although superior to the local varieties
in terms of yield, have unacceptable grain cha.ré.cteristics.' |
Sorghum, like sesame, has a low labour requirement and the

threshing operatlon can be carried out over a long perlod

(v) Maize

Maize is not noted for its drought resistancé and the cha.nces‘v '
of crop failure aré high. The prospects for the crop ﬁl’ight Ee |
improved by groWing a short term .va*iety ma.turing in 90-100 days
. but the local variety (120 days) is the only varlety avallable at
" present. The market prospects for this crop are not attractwe. -

(vi) Safflower
This 'crop is well suitéd to growing under flo.od irrigation .'
con.d'itions having useful drought resistance properties. | It was only
recently introduced into Somalia by the Afgoi Res,eé.rch’Station’and'
acceptable yields of around 2, 000 kg pe'f ha have been obtai:ﬁed in

- trial plots. No serious limiting factors have been observed to date.
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v

Unfortunatselv il is impossible atf the present time to recommend
this crop because of the lack of marketing informaticn. Fuzrthe

teSting under commercial field conditions should be carried out.

( v11) Sunfiower

»

Sunflower is not grown at present in Somalxd, bat smail areas - ¢
planted at the Aigm Research Station have given encouragmg results.
There appear to be no serious pest or disease problems. Bn‘d
damage could be a limiting factor. The crop has fair drouéht

resistance and 11: could be grown successiully under flood irrigation.

However, further experience of sunflower cultivation is required

- before it can be safely recommended for inclusion in a project. The

prospects of'procﬁring an export market appear to be favourable.

(viii) Soya Beaus
Th1s Crop was cons:xde*ed because varleq trials at the A;fgoa.

Research Station had shown tha* soya could be produced in the

| VShebelll flood plam._ ‘Trials included some,.dwarf Var;et;es_.whl_ch‘.

have a low water requirementvand are therefore suitable for grovirin"g
under flood irrigation conditions. However, following an investigati‘On
of the likely profitability of growing this crop for export it was "

conéluded that it would be uneconomic.

(ix) Castor

Castor was grown commercizlly on italiati concessions in the
1930's and evidence of this is still fo be scen by the abundance of

'wild' castor plants growing in the proximity of the concessions.

Castor cultivation was halted during the war years and has never been

revived, Trials with.ifﬁpgrtéd varieties at the Afgoif Research Station
have b%en reasonably successful, the best variety yielding 1190 kg/ha.
in the 1967 'Der' season under contrclled irrigation when no insect pésts

were noted. As insect pests ars usually the most serious limiting factor

of castor yields, the crop may have considerable potential on Shebelli soils.

-

E -



147.

The crop warrants further investigation, since it could be grown
under flood irrigation, but it cannot be recommended on the basis

of the current amount of information which is available.

(x) Leguminous Food Crops

The leguminous food cfops considered included green gram,
cowpea, pigeon pea and French beans. Local markets for these
crops are restricted and they appear to be satisfied by present
production. Export markets must be developed before any large
expansion of puise crops c#n take place.

The recommended cropping pattern for a system of flood irrigation

-

is as follows:

Year 1 Cotton

Year 2 - -} Sorghum 1 Sesame |
Year 3 Groundnuts

Subject to further experimentation to confirm jfield potenfials and
providing satisfactory markets can be found, safflower, sunflower and
castor might be considered for inclusion in the rotation at some future
date. It is considered desirable for one of these crbps to substitute for
sorghum included in the proposed rotation, Although the farrnef would -
" no longer be self-gufficient iﬁ his si:a.ple food grain, he would achieve
an appreciably higher cash income and could puréhas.e sorghum from

_rainland producers.

It is believed that soil fertility can be maintained at this level of
cropping intensity since yields are not expected to be particularly high.
The irrigation water will also contain considerable amounts of silt rich

in potash and phosphate, which will tend to maintain fei'tility.

S'oi;salinity problems should not occur with the system of
irrigation proposed, since it can only be carried out at high river flows

when water quality is good.
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4 Soil variation does occur in terms of the occurrence of salinity,

'!»’out the differences within a possible flood irrigation basin do not appear - -
'-sulficiently great to warrant special cropping patterns, since none of

the crops recommended are espvecially sensitive to salinity. Each

application of irrigation water will result in appreciable iéaé’hing of

salts so that in the young stages of growth the topsoil will be relatively

free of salts.
. ¥
The presence of an impermeable layer has been detected in some

e~

profiles, which may give rise to a temporary or semi-perman_enf water
‘ table; it is possible this will have some adverse effects on crdps in this
‘event and when such areas are sufficiently well-defined a modified cropping

pattern may be introduced in the future.

8.3 Cultivation Methods for Flood Irrigation Crops

Land preparation will be essentially sir'nil.ar for:all crops and will =

' consist of a single deep ploughing operation to a depth of 25-30 cm. A

chisel plough is considered to be the most suitable implement for. 0pening £
up the soil for flood 1rr1gat1on, but it does not destrov weed growth as
effectlvely as the conventional mould -board plough. Since in the 'Gu'

rains profilic weed growth will occur in most years, a disc plough may

be iequired. A careful Qvatch should be kept on the soil profile in order to
avoid the formation of a plough-pan. If a pan is formed, a ripping operation
will be necessary. It is essential under a systexh of flqod irrigation that

pan formation is avoided.

After ploughing, the basins will be flooded and water will be allowed
. to remain on the land unf;il the required amount infiltrated has taken place.
Surface water remalnmg after this time w111 be- dramed away and plantmg
will proceed as soon as fhe land has dried out suff1c1ent1y. - The followmg

cultivation prdctlces are recommended for the selected crops. .

L ]
Cotton

It is not possible, with the limited amount of information available,

to make any definite recommendation'regarding the specific variety of I
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medium staple cotton which should be grown. Field trizls under
typical flood irrigation conditions including a wide range of

varieties will be necesbsary to enable the selection to be made.

Pia;;ting will be carried out by hand on flat ground. An inter-
row spacing of 1 m and a within-row spacing of 30 cm is provisionally
recommended' such a spacmg gives a se eed rate of apprommately |
30 kg per ha us1ng undellnted seed., It would be. advantageous if
acid-treated (delmted) seed could be used allowing a‘reduc_tzon, in
 seed rate of 15 kg per. ha. Acid-treated seed is ;;refei'red because
it has an enhanced viability - the 'floaters' or ba'd seed 'ha\fing been
removed duz;in'g the acid treatment; it also has the advantage of fnore
rapid germination due to the effect of the acid on the seed-coat.
Furthermore delinted seed facilitates better control of seed borne .
and seedling diseases due to the effects: of the acid and to the fact
that fung1c1des can be more efflc:lently applled to the seed With
~ only a single application of water prior to plantmg, it is important
: that optimum establishment of the crop is achieved at the first

planting.

It is alleged that seed stored in the humid coastal climate
loses its viability within 5-7 months- to such an extent that it is not
worth planting. If these claims are verified, facilities may have to
be provided to vstore the seed inland under a more favourable environ-

ment.

Following germination, infilling of gaps should be carrled out
; as soon as they become apparent. Thmn1ng to one or two plants per
kole should take place 2-3 Weeks after planting, g1vm_g a theoret1ca1
plant population of between 33, 000 and 66, 000 per ha. Some hand

weeding can be carried out simultaneously in these two,operations.

' Weediné of the crop will also be carried out by hand using the
local 'jambo'. Weed growth should be kept to a miﬁimu.m in view of the
importance_of_moistgre conservation, particularly in the early stages
of crop growth. During the weeding operation a surface sol_il mulch

should be worked up to reduce evaporation losses from the soil.
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Significant responses to the application of nitrogenous fertilisers

‘can be expected on these soils. The épplication of 100 kg per ha of
- nitrogen as a top dressing is likely to give an economic reéponse. ‘

'However, the timing of application will depend on the occurrence of

rainfall which is required to wash the fertiliser into the soil. Ifa
predetermined time of application is prescribed, i‘n.dry years the
fértiiiger may rer.nainAon.the soil surface for long periods. In view
of this uncertainty, an a.pplica.tion'of 50 kg of nitrogen per ha to be

applied between 40:70 days after planting only when rainfall is likely .

- to occur is recommended.

.The success of the cotton crop will depend to a large extent
on the effectivenes s of insect control measures. - The major cotton

pests are listed below:~

Platyedra gossypiella '~ Pink bollworm

Earias biplaga E. insulara | Spiny bollworm

Dysdercus cardinalis Stainer

Oxycaraenus hyalinipennis Stainer

Syagrus rugiceps Leaf—eating.Coleoptra
Empoasca facialis Jassid
Heliothis armigera - - American bollworm

Aphis gossypii - Aphids

No entomological study.of the relative imf;orfé.nce of the above

pests has been carried out, but observations madé during 1968 on
-~

- local rain grown cotton to which no insecticide had been applied

indicated that the most serious pests were pink, spiny and American

bollworm stainers.

The first sfep towards reducing the incidence of insect pest
must Ee the enforcement by the authorities of the legislation on the

uprooting and burning of cotton stalks after harvest to ensure a’

‘closed season and thus prevent the carry=-over of large insect

~ populations from one season to the next. The recommended

sequence of é‘roppihg which should also apply to surrounding areas,

Vi

i
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prbvides for the completion of cotton planting by the end of
October and that uprooting and burning operations should be
finalised by the end of April. This measure Woﬁl'd 'ha.ve the
greatest effect on pink bollworm.populations whick are not

readily controlled by any other means.

There is no evidence of valid res=zarch work ha.ving- been
cai'riéd out in Somé.lia on the use of insecticides, however the
results obtainéd in.other countries with a similar range Qf pest
species can be applied.. A DDT/Sevin mixture has been used -
effectively in Kenya under similar conditions and l't}.*.fer‘e is no reason’
to suppose that it will not prove successful in Séma,lia. The rates
of appiica.tion recommended are 1.5 kg of 100 per cent DDT per ha
and 15 kg of 85 per cent Sevin per ha. The number of applications
required will dépe'nd upon the »vi.gou'r of crop groﬁh and potenti:ai_‘
yvield. If crop growth is limited by‘moistur’é stress, which may
.- occur in someyeafs, fewer applications of insecticide will be |
required than in years of ample vrainfa.ll and vigorous c'r0p growth.

A maximum..of sevén applications and a minimum of four applications
is the likely range. ‘In such conditions a routine spray régime cannot
. 'be laid down and.the,tirniﬁg of applications of insecticide should be

determined by field inspection.

. The application of insecticide will be undertaken by hand using
mechanical knapsack sprayers. This operation should be carried out
under the supervision of the Plant Protection Service of the Ministi'y
of Agriculture who should also be responsible for the supply of

insecticides and the maintenance of the spray equipment. A supply

of clean water for mixing with the insecticides is essential to the smooth

operation of spray equipment.

'.Harvesting of the cotton crop will begir towards the end of
December and continue until late February. Picking and grading of
the cotton should be undertaken in the field in one operation by the use

of two containers for separate grades.
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Ag scon zs harvesting has been completed the cotton plants
should be uprouczd and burat,

There is very litile information available locally on yields of
seed cotton grown undexr flood irrigatioﬁ oY rain gro%}n conditious,
with adequate pest control measures. The estimates of potential
yvields, therefore, have to depend upon the yield data on the crop
when grown under controlled irrigation. At the Afgoi Rqsearch
Station in one variety trizal, yields exceeded 3, 000 kg per ha under
controlled irrigation. It is considered that given adequate pést
control measures and assuming reasonable rziniall during the latter
half of October and November, yields could reé.ch this level under
flood irrigation conditions. However, since rainfall is extremely

variable aferage yields are uniikely to be much above 1, 50C kg per ha.

Groundnut

The Afgoi Research Station has carried out 2 number of variety
‘trials under controlled irrigation in recent years. In the one trial
two varieties from the Sudan produced favourable yields. 'These
‘,va.:i’eties are known locally as Sudan I and Sudan II. The Sudan I
variety, though not as high-yielding'as Sudar II is a shorter term
.crop and is probably betier suited to flood irrigation conditions in
which mcisture may be 2 _limiting factor in the later stages of crop
growth. .This variety can be recormmmended initially but further trials

should be carried out to confirmu the most suitable variety.

It is anticipated that planting will be carried out on flat ground
by hand. Spacing skould be wider than that used under controlled
irrigation, that is to say an in_ter;rov,* spacing of 1 m and a within-

row spacing of 15 cm.

€ Kernels are preierable for planting since they will germinate
.'m‘o;'e quickly than uvnshelled seed. A fungicidal seed drescing should
be applied immediatelv befcre planting. Two seeds per hole are
recommended and at the above spacing this will require a seed rate

of 90-100 kg per ha.

2
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"Weeding of the crop will be carried out by hand usiné the lbcal
'jambo', during this operation some of the soil tilth or mulch should
be moved into the rows to produce a small ridge. This operation
will reduce moisture losses from the soil around the plant as well
as providing a loose tilth fo; the '?egs' (gymophores) to penetrate.
Effective weed control is essential if competition for moisfure is

to be avoided.

Responses to mtrogenous fertilisers have besn cbtained but
'usually when applied in the early stages of crop growth. Slnce there
is httle poss1b111ty of any rainfall until 3-4 weeks after planting, the ',
a.pphcatmn of nitrogenous fertilisers is likely to be ineffective until
such times as the crop will ha.ve begun 'to fix' atmospheric nitrogen,

therefore no fertiliser applications are recommended for this crop.

Yields of groundnuts grown under flood irrigated conditions
will inevita.bl.y prove variable depending upon the rainfall during the
later stages 6f crop g;dwth. An average yield of 1, 200 kg p.er ha
should be possible with a maximum of 2, 000 kg per ha and a minimum
of 800 kg per ha. These yield~ estimates are based upon yields obtained

t

under controlled irrigation.
- Harvesting of groundnuts will require the use of traétors_ to

loosen the nuts in the soil. This will be carried ocut using a tractor-

mounted blade cutting just below the nuts., For stripping the nuts

from the haulm a simple hand operated machine developed in the

Sudan may be used if hand stripping proves impracticable.

The crop should be marketed in-shell. The groundnut haulm
is a valuable stock feed and could either be fed in situ after harvest
~or carted off the field to the animals. The former is preferable so.

that advantage is taken of the manure.
! | -

Sesame
The local variety is recommended since no exotic varieties

have been tried in Somalia, and its performance compares very

favourably with varieties grown in other parts of East Africa.
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This crop will follow cctton, groundnuts and sorghum since
it is able to germinate in a drier soil and is therefore more readily
established. Sesame produces comparé.tively better results than
any of the cther three above crops on stored soil moisture alone.
Planting will be carried out by hanci in :dws 1 m apart Wifh a
within-row spacing of 20 cm. At 5-10 seeds per hole the seed rate
will be approximately 6-8 kg per ha. The crop should be thinned

to 2-3 plants per hole some three weeks after planting.

Weeding will be carried out by hand similar to other crops

grown under flood irrigated conditions.

The most important pest of sesame is the leaf roller,

Antigastria catalulunalis, which may require control measures in

some years, A single application of DDT is considered to be

‘adequate to control this pest, however until the economics of such

an application have been established it cannot be firmly recommended,

Harvestiﬁg should take place whén leaf fall is almost complete
and the lower capsules have begun tb open. Thé -tré.diti'ona.l method
of cutting the pla.ntsb,v tying them in bundles and placing them in stooks
should be followed. Threshing sho;zld take place some two weeks

after cutting. The remaihihg dried stalks should then be burnt.

Soerghum
This crop may be regarded as a dual purpose. crop being

grown for both grain and stock feed. The local variety is recommended.

~Some exotic varieties have been tried but they have proved to be little

better than the local variety in terms of grain yield and none possess

grain quality which is acceptable to the local people,

‘Planting will follow cotton and groundnuts. The inter-row
spaéi‘ng shduld be 1 m‘w‘ith a within-r-ow SPacing of 30 cm between
planting holes. Four to six seeds should be planted in each hole and
this will give a seed rate of about 12 kg per ha. Thinning is not

normally required.
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Weediﬁg will be carried out by hand with the 2im of
maintaining a minimum level of weed growth until some 60 da};rs'

after planting.

Harvesting should take place when the grain has hardened
about 120 days after planting; the tradi'tionalvrnethod of harve§ting_
will be followed, the panicle being cut from the stalk which is then
used for stock feed.. After harvest the sorghum area may be gra.zed

when some ratoon growth has occurred.

8.4 Crops for Controlled Irrigation Development

The major crops at present grown in the middle Shebelli flood plain
under controlled irrigation are sugar cane and bananas. Both are perennial
crops requiring irrigation throughout the year. Any increase in the' area
under perennial crops is limited by the availability of water during the dry

- 'Gilal' season when the river may virtually cease ‘to flow for periods of
up to 4 months. Alternative sources of water, from groundwater and up-
stream reservoirs, for supplementary irrigation has been investigated.
Grou.ndwater is limited in availability and is likely to -prové expensiw‘re,. 7
particularly as the pumping installations will only Be effectively required
to operate for some 2-3 months each year. ‘Onstream st‘orage sites-on
the Shebelli River in Somalia are not particularly favourable and construction
costs of such reservoirs would be high resulting in stored water being
relatively expensive. Offstream storage is a more attractive proposition
but the limited Quantity of water which could be stored would only permit
a comparatively small extension of perennial crops; on the other hand a
very considerable extension of annual crops could be dex;eloped using off-
strean‘l storage to supplement river flows in Décember and January .so
éxtending the 'Der' cropping season, | Thus on groﬁx;ds of water availability,
the cultivétion of annual crops in future development projects appears.to be

* more attractive than expansicn of perennial crops.
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Other factors must be ment:Loned in relauon to the exclusion of.
sugar cane and bananas from .the recommended cropping system. Expansion i
. of sugar cane was ruled out because the Johar Sugar Estate is capable of
.\meetmg domest1c demand for the next 10 years and the high capltal mvest- '
ment requlred to ‘estabhsh a new sugar estate is ha.rdly likely to be forth-
" coming ‘for productlon for the export markets bearing in mind current
‘ sugar prices. The banana crop was also ruled out on economic grounds.
.i - At the present time, bananas, soldto Italy, contnbute more than 40 per
cent of the value. of total exports from Somalia. There is an obv10us need
for diversification of agricultural production to reduce the degree of |
dependence on this crop, particularly 1n ﬁew of possible future uncertai_nties
in the Ite,lian market, Italy pays. a:preferential price for Somali bananas
a.nd the Agreement by which the present price is flxed exp1res at the end of -
1969. If the agreement is not renewed Somali bananas will have to compete
with bananas produced in West African countries Where costs (and hence
prices) are much iower' - they have no irrigation costs and.transport costs
to Europe are lower than from Somalla 1n v1ew of the fact that the Suez Canal
‘. ‘remains closed. Increased productmn ef£1c1ency could enable the Somali
.ba.na.na crop to compete on free European markets,_ ‘but this is not likely to
be achieved until some applied resea.r.ch has been carried out to demonstrate
‘ the extent to WhJ.Ch maximum returns can be obtained. In view of the rather
bleak marketmg outlook for Soma.h ba.na.nas in present c1rcumstances, the

, crop has not been included in the proposed croppmg system.

- Another perennial crop, grapefrult, is provokmg-cons:.derable interest.
in Somalia at the present time and was considered as a possible crop.
Although a small export of 200 tons per year was marketed in Italy before
. the closure of the Suez Canal, grapefru1t productmn is still very much in
- its infancy in Somal:.a.r A comprehenswe programme of applied research
| is necessary before the crop can be confidently recommended for large scale

development. Grapefruit grown for the export market must be of high quality
.and this can only be attained with the proper varieties and assuniing sound

husbandry practices. . : .
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The development of controlled irrigation on the Shebelli River
is principally based on estate prdduction‘ of perennial crops; consequently
' such crops ré‘ceiv.ed first consideration. Annual crops, including cotton,
groundnuts and maize, were grown by the Italian eétafes until the early
1960's when production was discontinued because of difficulties associated "
with the supply of labour and, more important, on account of the fai}luré
to recognise and solve the technical problems limiting yiélds. Recent
work at the Afgoi Research Station, which was established in 1964, has
shown that profitable yields of a number of annual crops can be ’obta.inedk
provided sound agronomic practices are followed. .So far no attempt has
" been mﬁdé to translate the trial plot results onto a field scale. The -
selection of crops for the Afgoi project has, therefore, been largely
based on the results of field e;xperiments carried out on the Research

Station, ‘

Having obtained the yield potential of the range of possible crops
irbm experimental results, an economic assessment of their relafive
profitability in relation to poténtia.l markets was carried out. On the basis
of this preliminary assessment rice and cotton appeared to be tﬁe most
promising crops and, consequently, they receive major emphasis in the
cropping system. A brief outline of the reasons underlying the selection

of these crops is discussed below,
Rice

Milled rice imports into Somalia over the last 5 years have

ﬂuétuated between 25=35, 000 tons annually and there is every

_ indication that they will increase in the future. At the present time
‘w}irtually no rice is produced in the country. It was not surprising,
therefore, that the expansion of local rice producﬁon has been
accorded a high p'riority.by Government aﬁd by F.A.O. officials
of the Crain'Marketing Project and the Agricultural Development
Agency. The need to improve the country's balance of payments
situation by the production ofvrice for import substitution is obvious.
Thus from an economic viewpoint rice should play a major role in

the cropping system.
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Variety trials at the Afgoi Research Station have indicated
..two American varieties of dryland or upland rice giving yields of
4152000~ 3000 kg per ha, whilst at Johar introduced Chinese varieties
y6f spaddy rice are reputed to have yielded 4000-5000 kg per ha
siswhen transplanted. Despite the higher yields of paddy rice, dry- -
v-land rice is considered the most suitable for this project. The
latter requires appreciably less water and can be more easily
-accommodated into a rotation with other crops. Large quantities
- of'water would be required to grow paddy rice on the Afgoi s.oils.
“which-have high infiltration rates, and it is doubtful whether the
higher yields would offset the greatly increased pumping costs

and the-additional costs involved in transplanting.

Ve

" The ‘};riety"of dryland rice \,favouréd'by the Research Station
is that known as Dawn which was imported from the U. S. A. in 1965.
Another U. S. A. variety, Saturn, has also given good results at Afgoi.
Both ‘varieties require approximately 120 days from planting to harvest.
e ‘Milling percentages were 62. 2 per ceht for Dawn and 63. 3 per cent for
'Sat’u'rn. There is apparently little to choose between the varieties in
““terms- of palatability. Seed of both varieties is immediately available. |
SURATE-SE X '
Cotton
A sound market for this crop exists locally. The recently
completed textile factory at Balad, which became operational in 1969,
w111 e\;entually have an intake of 1, 500 tons of lint per year. At present
prodﬁ.étion levels less than one-third of this demand can be met from
” w1tinn the country. An assured supply for the full factory requirement
- of yctz'i;”cton is of immediate importance if the factory is to be used to the
befvstiadvantage. Efforts to stimulate cotton production in the rainfed
fa%ming‘are‘axs during the past two or three years have met with little
guccess and the prospects of increased supplies from this source do
zio; é.pi)ear to be bright, especially in view of the lack of a competent
éxteﬁs ion servicé. Cotton production on an organised irrigation scheme

" could ensure a regular supply of cotton for the textile factory.
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Medium staple cotton is preferred by the factory on account
of its lower price differential and the fact that medium staple is
suited for the production of a cheap and relatively low quality
cloth for the internal market. Production of this type of cottoh
has only taken place in recent years with introducted seed of an
Acala strain and Carolina Queen varieties. Both varieties have
performed reasonably well in trials at the Afgoi Research Station,
where it was possible to exerciée adequate insect control. Yields
of over 2, 500 kg/ha seed cotton have been obtained under irrigation
but, unfortunately, no information is available on such important

varietal characteristics as ginning out~turn and lint quality.

: Both dryland rice and medium staple cotton constitute the

crops which are better suited to growirig in the 'Der' season, Other
crops were considered for the 'Gu' season with the object of double
cropping on a proportion of the»afea and thus obtaining greater returns
on investment. Groundnuts appeared to be the most suitable crop for
the 'Gu' season, being easily fitted into a sound rotation with rice and
cotton and having a good production potential, Yields obtaiﬁed at the
- Afgoi Research Station were recorded as 4, 500 kg per ha of unshelled
nuts in one exceptional trial, whilst yields obtained by Italian estates
during the 1950's averaged over 1, 500 kg per ha. Few prodﬁction
problems have been reported. Hvowever,i the marketing prospects

fbr groundnuts are not néarly as assured as for cotton and rice and

this is the main reason why the crop is regarded as being of only

secondary importance in the cropping system proposed.

Other annual crops which were considered for inclusion in the
cropping system were maize, safflower, sesame, soya beans, sunflower,
castor and a number of leguminous food crops. None of these crops
coulg be recommended on the basis of present yield projections and in

the absence of reliable information on potential markets.
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A wide range of vegetable crops are grown successfully and

the local markets are well supplied for most of the year. On the .

other hand onions provide a notable exception in that imports are
running in excess of 5, 000 tons per year. Excellent results have
been achieved with this crop at the Afgoi Research Station and
planting on a limited scale would prove profitable assuming the
continuation of the present price of Sh. 1 per kg. Yields of ’

12, 500 kg/ha have been obtained at the Research Station.

‘The -.selgcted crops for extensive cultivation - rice, cotton
and groundnuts - have been accommodated in the following rotation

which extends over a 2-year cycle:~

1. Rice 'Der' season, plaﬁting in September.

1

2. Groundnut . 'Gu' ;aeason, planting in April.

3. Cotton 'Der' season, planting in September.
‘4, Fallow -'Gu' season.

A number of general advantages apply to 'Der' season cropping:

~a) River water of good quality is usually available at the beginningvof

the 'Der' season. This is not so at the beginning of the 'Gu' season
(i. e. April) when river flow may be extremely limited or even non-
existent and when the higher flows do occur at this time the water is

apt to prove saline and carrying a heavy silt load.

‘b) -+ Land prepa.r’ation,. planting and weeding operations can normally be

carried out with few difficulties during the early part of the 'Der' .
season, but this is not so in the 'Gu' season whén heavy rain‘fall. in
April and May can interfere with these operations éé.ﬁsing considerable
'deléys.'_ |
c) Ideal harvesting conditions é.r:e mosf likely to occur frdm mid-
De&ember onwards for the 'Der' season crops but rainfall in July
and early August could cause d1ff1cu1t1es for the harvest of 'Gu' |
season crops, as well as having an adverse effect on quality of

produce in some years.
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d) At the time 0f.'Gu' season planting and during early weeding
operations, a period of peak labour requirement, temperatures
“and humidities are at their highest and the worst working
conditions of the year prevail.” Climatic conditions at the
beginning of the 'Der' season are rr;ore conducive to hard -

manual labour in the field.

Apart from the general advantages listed above, specific advantages

associated with the 'Der' season cropping of both rice and cotton apply.

In the case of the rice crop poor poliination often results when grown -
in the 'Gu' season and this is thought to be due to the high winds of the S. W,
‘moﬁsoon which occur in May, June and July. If planted in the early 'Der-'
season flowering occurs at a time of low windspeeds and this probiem 1is
avoided. Bird damage is likely to be a relevant factor 1imiting rice'yield.s;
reéent observations indicate that this problem is less serious with 'Der' |

season cropping.

The 'Der' season is better suited for cotton gr'ow'ing-than the 'Gu'
season, largely on account of climatic differences. Lower temperatures '
in September give better conditions for gerfnination and establishment of
the cotton crop théq the warmer weather in April. Observations made
loc:ally and experience elsewhere indicate that the incidence of pests and _
diseases is lower in the 'Der' season than in the more humid and 6verca,st ,
conditions of the 'Gu' and 'Hagai' seasons. La‘stly" the greater number of
sunshine hours occurrmg in the latter part of the 'Der' season should g1ve

better results than the more cloudy 'Gu' and 'Hagai' seasons.

There is overwhelming evidence in favour of growing the two main
crops in the 'Der' season. However, some cropping is obhviously also
~desirable in the 'Gu' season. If double cropping is to be practised, a short
term crop must be grown in the 'Gu' season, since the commencement of
planting i.s often not possible until mid-April and harvesting must be
completed By mid-Augﬁst‘ to allow for time to carry out cultivation operations

for the following 'Der' season crop.. In order to meet this requirement a crop

which matures in 100 days is necessary. Groundnuts was the crop selected.
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Although better results would be achieved in the 'Der' season with this
crop, for economic reasons already m‘entioned it has been included in

 the recommended cropping system as a 'Gu' season crop.

‘In the recommended rotation, cropping intensity is at a relatively
high level, with double c;oﬁping in alternate years. In the absence of
any experimental evidence on the long-term effects of continuous cropping
with annual crops on Shebelli soils irrigated with river water, this
recommendation was concluded after examining the available information
on estate experience and on the existing peasant farming systems, together
with data on the physical and chemical characteristics of the scil. Estate
experiénée on the iong term effects of continuous culfii}ation of perennial
crops on Shebelli soils is rather variable. Continuous cropping with |
sugar cane has been practised on the Johar Sugar Estate on sound well~
drained soils .and satisfactory yields of cane are still being obtained after
the la;;se of more than 40 years. On the other hand a 2-3 jrea;r fallow period
is usual between ba.né.na crops grown on land which has been cropped for a
similar length of time, whilst in both bannna and sugar ca.,ne\ estates land "
"has had to be completely abandoned because of increasing soil salinity in.

appreciably less than 40 years under cultivation.

The reasons for the iz;clusilon‘ of a 2-3 year fallow between banana
crops is not difficult to understand. It is a shallow rooting crop with
exacting nutrient requi.rements (until recently little use was made of
) fertilisers), and the fallow period is neces sary to allow for soil nutrient
rei:lénisliment, partid’ularl'.yv.nitroéén; | Being a perennial Cr-oi), a th;t'eé
yeaz.' period is available for t_hé build-up of pests and diseases which could
haveva detrimental effect on the sucé’e”édi’n’g.‘éfbp if the fallow period wefe ;

to be excluded.

- Anincrease in soil salinit? which results from the necessity to
irrigate with the salini_a river water in the 'Gilal' season is a coﬁtributory
factor to the need for a long term fallt;w between banana crops. Where
an increase in soil salinity has led to the abandonment of areas on the
‘bfinana' and sugar estates, it has been principally due to a build-up in the

‘»water table caused by; over-watering, underground seepage from canals
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and reservoirs a.r.zd' inadequate fallow periods. A balanced rotation

of annual crops will avoid most of these adverse factors which favour
the inclusion of a fallow crop in perennial cropping. “Although soil
salinity will have to be carefully watched, the problem does not present
such a serioﬁs threat with annual crops since they will normally be
grown when high quality river water is available together with some
supplementary rainfall. Moverover t'he. quantity of water aﬁplied to "
the soil will be appreciably lower for annual crops than perennial crops,
consequently the pioblem of water table build=-up is less likely to occur.
It may be concluded that, since irrigated p.er ennial crops have ben
successfully gi-own continuously on févourable soil types for 6ver

40 years, satisfactory yields of annual crops' can be maintained over

‘a period in excess of 40 years with the recommended level of cropping

intensity.

Some indicé.tion of the inherent fertility of the soils is evident
by reference to local farming practice under rainfed agriculture.
Although a modified form of shifting cultivation is practised, the cycle
is a long one, soils are said to maintain productivity for at least 15 yeérs
growing two crops per year., With the recomzhended cropping intensity
and higher antiéipated yield levels, the application of fertilisers should
be adequate to maintainyields over a long period. The possible‘:effects of
the recommended ci'0pping intensity on the physical charééterist:‘iés of the
soil have been considered. The structure of the clay soils in the Shebelli
.Yalley is generally stable and few problem.s are envisaged in the maintenance
of this condition,_ -alvthough tractor movement on the soil must be restricted

. to a minimum if pan formation is to be avoided.

The ordér in which the crops are placed in the rotation was largely

. influenced by cultural requirements. The rice crop is preceded by a 'Gu'
season fal}ow so that there is ample time for carrying out the more -
laboriéus land preparation operé,tions, particularly land levelling. Cultivations
in the 'Gu' season will be an effectix;e method of controlling weed growth

in the early stages of growth of the rice crop. It éhbuld be possible to plant
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rice at the optimum time every year and thus rhake the best use of the
available water. Rice is followed by the 'Gu' season groyndnut crop
which is grown on ridges. The g’i-oundnut harvesting operations are

immediately followed by re-ridging for the cotton crop. The groundnut

crop will theoretically add a certain amount of nitrogen to the soil which

~can be .utilised. by the succeeding cotton érop. The 'Gu' season fallow

cotton is convenient in that it allows ample opportunity for the task of
uprooting and burning the cotton stalks. Other advantages of the 'Gu'
season fallow are that it allows moisture storage in the soil from the

rains thus reducing the-initial irrigation requirement of the rice crop

;and in yvears of high rainfall gives an opportunity for some leaching.'

8.5 Cultivation Methods for Crops Recommended for Controlled Irrigation

Rice
" Rice cultiva'tior‘i‘ is very much in its infancy in Somalia and,

consequently, there are no proven and acéepted methods of cultivation,

The recommendations made for this crop have been based on the results

obtained in trial plots at the Afgoi Research Sté,tion, on personal
_observations made during 1968, and on experience with this croia

elsewhere. Reference has'ialready béen'made to the two ex-U.S. A.

drylénd rice varieti.es, Dawn and Saturn, which have been succes sfully

. .grown in Hemalia and are recommended for the project.

Land preparation for the dz:ylapd rice crop is likely to consist
of four basic operations - ploﬁghihg, _discing, levelling and harrowing.
Chisel ploughing to a dept'h of 20-25 cm-in the 'Gl.x" ra,ins,A sufficient to
cover most weed growth, followed by a single &isci’ng should provide
an adequate tilth for the land levelling operation. The crop will require
a border irrigation system and the necessary low bunds should be
constrifted simultanemisly with the land 1eve11_ing operation. Fertiliser
'dis'tz"ib.uti-en, discing to prodﬁce a suitable tilth for ééwing anci éeeding
may be incorporated into one operation using wide level discs fitted with

seed and fertiliser hoppers, A seed rate of 100 kg per ha is‘ recommended.
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A fungicidal seed dressing should be applied which, as well as
- controlling disease, will help to curb losses due to birds and

rodents in the seed bed. Planting should commence in late
Aﬁgust;

As sloon as possible after drilling, irrigation should be made"v
to ensure germination. Once the crop is established the immediate
problem concerns the control of weed growth. Some control will
ha.\}e been obfained during cultivation operations, but weed growth
is so prolific on Shebelli soils under conditions of plentiful water
supply, that the use of a posf-em,ergence herbidice is recommended.
'Propaﬁﬂ' has given encouraging results at the Afgoi Research Station
- and is iikely-' to prove the most effective particularly against graases ‘
and sedges which present the most serious problem. The recommended
rate of application of this herbicide is 4~5 kg/ha in a singie application -
when the weeds are at the 3-6 leaf stage; the fiming of the application
is critical. This herbicide will effectively check weed growth and so
give the rice a good start, but hand weeding will be necessary in the
later stages. Should grassy weeds be especially troublesome a
herbicide treatment to destfoy \;veeds germinated by rainfall'.during

the preceding 'Gu' fa',llo_w'should prove effective.

In both Dawn and Saturh varieties over 50 per cent of pani.cle
emergence will have occurred 60 days after planting and they are
ready to harvest at approkimately 120 days after planting. Harvesting
. by combine harvester is recommended since this will eliminate the
large losses which can occur when the crop is harvested by hand due
to shattering in the field, handling, and due to bird and rodent damage.
The losses due to birds are expected to be considerable and, in the .
absence of any other solution to this problem, farmers and their
families may have to spend a number of days in fields engaged in bird
scaring operations as the rice crep ripens. No serious insect pest or

disease problems have so far been noted in the rice crop.
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"The yields of Dawn and Saturn rice varieties obtained in the
observation plots grown at the Afgoi Research Station, whilst not
spectacular, have been reasonably consistent and encouraging as

will be noted in Table 8. 1.

TABLE 8.1 Yields of dryland rice varieties in kg/ha obtained -
at the Afgoi Research Station

Year Season Planted: Harvested o ' Dawn - Saturn

1966 - 'Der' 27th August 23rd Décember 1709 2388
1967 - 'Gu' ' Not available Not available 1900 . 1900
1967 . 'Der' = 16th August 14th December - 1800
16th August " 22nd December 2000
1968 'Gu' 7th April 19th August 2800
- Source: Afgoi Research Station Progress Reports.

The higher yield ébté.ined in the 1968 'Gu' season reflects the
more liberal use of nitr‘ogenoﬁs fertilisers and better irrigation practice.
On the basis of observations made on the rice crops to date, it is obvious
-that nitrogenous fertilisers must be appiied» if satisfactory‘ yields are to
be obtained. However, th‘e'resp_onse in terms of yield .increasé per unit
ap.plicatioﬁ of nitrogen is not kﬁow’n é.nd' requires investigation. Timing
of application and split dreséings also require iﬁvestigation, since large
applications of nitrogen to the seed bed tends to accentuafe i:he" weed
problem in the early stages of crop growth. In the absence of ahy '

. experimental data on response to nitrogen, only a tentative recommendation
can t_:e made. An economic response could be expected from 100 kg per ha

of urea applied at time of planting,

No information is available on the response of the rice crop te
applications of potash and phosphate fertilisers on Shebelli soils, but the
indications are that these fertilisers will not be required in the eariy years

of cropping virgin soils.
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Symptons of a.trace element deficiency, said to be iron,
‘'were reported by an F. A. O. agronomist working at the Afgoi Research
Station in ‘_196_4;65, _buf these w'ere' not -obser\'red in either 1967 or 1968
rice crops. Furthermore, applications'ofa complex of trace elements
to the Dawn variety growing on the Research Station m the 1968 'Gu'
season had no noticeable beneficial effects. The soils of the _Shebel'li'
Valley generally have a pH of.7. 5-8, 0 indicating that trace element

- deficiencies could occur,

Groundnut

Precise inforrhation on the p.erformance of groundnut
varieties grown in the 'Gu' season, with pvlan-".ing in the latter half
-of April or first half of May, is not available. It will not be possible,
therefore, to make any definite fgcdmmendation on varieties until

further field triils have been carried out. The need for a short term -

- (100 day) variety immediately limits the field of choice, as also does

the preference for a variety resistant to the diseases, Cercospora
leaf spot and Rosette virus. From the range of vé.-rieties.tested at
the Afgoi Research Station in other seasons of the year, the best

seems to be the variety known as Sudan L

Land prepé.'ration for the groundnut crop will begin with
the burning of f:he ric§ stfaw and this will be followed by chisel
ploughing, to a depth of >15-;-20'cm, discing and then ridging. An
inter-ridge spacing of 75 cm and a within-row spacihg of 15 cm is

recommended.

Shelled nuts should be used for planting. This seed should
be dressed prior to planting to guard ‘again.st attacks by fungi and
termites. Two seeds per hole should be planted and, at the above ‘
spacgng, this will require a seed rate of 130 kg/ha assuming that the

Sudan I variety is grown.

Sowing will have to begin by mid-April and must be completed

in sufficient time for the crop td mature by late July. Planting can be
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carried out by hand. The application of up to 100 kg per hz of
nitrogenous fertiliser broadcast prior to ridging can be expecited
to give an economic return. Responses to. apph\,a‘.zo_u of }}otash

and phosphate have not so far been demonstrated.

‘Weed control is essential in the ea’.ﬂy stages of crop growik’
if.satisfa.ctory vields are to be achieved. Labour is likely to be
in plentiful supply for hand weeding, since only half the cultivét_ed '
area will be under crop during the 'Gu’ ssasbn.' The use of
herbicides is not, therefore, recommended for the groundmut crop.
Mechanmal cultivation in the form of a re~-ridging operptmn, some

four weeks after planting, will faczll*ate weed control,

: Yield data pertaining to 1rr;gated groundnuts on Shebelll soils
is limited, Moreover there is very little information on the basic
_gonditions under which the yields were obtained, Without such
information, no accurate estimate of the yields likely to be ashieved
bj a 100-day variety gr‘own in the 'Gu' season can be made, However,
| the yields given in Table 8. 2 shov} that groﬁndnuts can be successfﬁlly

grown during this season.

B TABLE 8.2 Yields of three groundnut varieties wneaﬂrown in the
: : 'Gu' season in. quml:a)s per ha of unshel.aed nuts -

Year Afri»cana Khandeish  Coromandel

1929 17.56 - -

1931 - 648 . 9.26

1932 - 12,63 11.45 - 4,95

1933 15. 60 0 18.00  © 18.00
1934 14.50 17.29 20,05
1935 . 7.40 5.87° . - e
193 7.68  8.04 -

1937 12.95 . 10.52 .

Source: 'Diversification of Agriculture'. Italconsult Report.
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\\‘

- It is unfb'rtupvate that none of the three successful variety -

. trials recently carried out at the A.‘fgo'i‘R.e.seafich Station have

been planted at the Beginning of the 'Gu' rains. Nevertheless -

- the results from these trials are given in Table 8.3 to illustrate

~ the gé_ziéralfperforma.nce of the crop.

'TABLE 8.3 Yields of groundnuts obtained in variety trials at the
Afgoi Research Station in-kg per ha (unshelled nuts) -

- Trial No. 2

3 .

. A . . N » . » "
- -On the'basis of the limited data presented in Tables 8.2 and

8.34and following observation of growing crops it is estimated that

an average yield of around.l, 500 kg per ha could be expected'from‘

.a 100-day variety grown in the 'Gu' season.

Trial No. 1 _ Trial No.
Variety Yield Variety - Yield vjiety Yield
_\;irginia'_Bunch- 4513  Virginia Bunch 1217 - Early Varieties |
_Virginia Runner 4011 Virginia Runner 1538 Local Large = 2110
Dixie Runner 4246 Dixie Runner 1476  Sudan'l | 2016
 S.E. Runner 4617 8. E. Runner . 1399 Local Small 1668
- Early Runner 2959 Early Runner '939 - |
Florigi?,nt' 4884 Fiorigia.nt 1286 Late'fVar.ieties.
Huckaby - 4662 Huckaby . 1883 Florigiant 2824
W.A. Carver 3936 W.A. Carver - 876  Sudan II 2787
_Local 3019 Local 1007 |
Trial No. 1  Planted Dec. 11th 1965,  Harvested May, 4,5, 7th,1966.
Trial No, 2 - Planted June 15th 1965,  Harvested Oct. 1lth 1965.
; Trial Nd. 3" Planted Oct. 4th 1967. ‘Harvested Fé,b. 31;d 1968.
- ' - - (early vavieties).
Harvested Feb. 14th 1968
.(late vanieties). =~
;Soixrce: :A.fgoi Research'Stﬁtidnv Progeess Reports.
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Harvesting will normally be. carrieé'out’fromf '.gnid-Ju_ly :’to_' .
in_id.Aﬁgust.- The use of a trvacfo'if' mounted blade cutting just
' Below the nuts to'loosen the soil gﬁre_atly-facilitates’ the lifting
operation, which will be otherwise u‘ndéfta.kén by han‘d." For
stripping the nuts fr'om-.th_e haulm a simple .ha.nd-opera_ted
machine'developec‘i in the Sudan, is re_c.o'mmended;. this machine
could easily be. fé,b;*:icaf,ed locally. It is envisaged that the crop
- will be sold in-shell. |
. Ground-haulms. ;;ez coror:oox;l}i" ‘uged &8 stock feed incther
coiinti-ies o.nd-th*ey 'couid find "lal"‘-read}.r" fhérket in Somalia. The
groundnut harvest,. however, ‘must be carned out as. sw:Lftly as
poss1b1e, in order to ma.ke way for the following cotton crop a.nd
the farmer will have 11tt1e time a.va11ab1e for the laborious work

of collecting the groundnut haulms and ca,rtmg them away_for sale.

Cotton

_ 'M.édium-'staplle’.c:otton varieties were not seriously considered
for growing in Somalia until the 1950's,  when the Italian Admin-
-isfration grew a large number of exotic vai'ieties in trial plots.
Unfort;linately, only general comments on the perf_ofmance of these”
varieties have been located (Ita.lc/onsultv Repo_x"tr_on "Diversification
of Agnculture') Four cotton v'az;iety trialis have been carried out
at the Afgoi Research Station since 1964, regretta.bly they were

badly managed and poorly documented, and are therefore of lunited

value in making:a choice of suitable varieties. Bulk seed unportatxons

have been introduced by the Agncultural Development Agen.cy

(varieties Prima S.1 and Carolina Queer;), seed of an Acala variety

" has been imported by the Gefman Technical Assistance Programme.

No va)id comparison of these varieties has been ma‘de-h'although all
- seem to have been equally disappointing when gr,oﬁvn by local farmers

. because of'the.failure to control insect pests.

. V_“
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Re-ridgiﬁg by tractor some 4-5 weeks after plan'::ing is
recommended to a2id weed conirol and ensure even distribution
of water. An additional re-ridging operation may be required
if weed growth becomes a serious threat to the crop. ther
cultural practices have been disnussed in gection 8.3 whilst the
apphcatlon of insecticide by knapsack Sprayers for cotton under
flood irrigation conditions has been recommended, aerial application
of insecticides to the cotton crop is suggesfed. This method of
application is becoming increasingly used in other cottan growing
countries in East and Central Africa, and, although it is a
seemmgly revol.lt.Loaary step in Somalia, there is no doubt that

this method could be successfully employed on a 1arge scheme,

The advantages of zerial spraying mc‘ude.
(i) The even application of insecticides at correct rates.
(ii) Correct timing of application.

(iii) It is possible to spray when the ground is unfit for

mechanical methods.
(iv) No damage is caused in the crop.

(v) Costs are comparatively low at about So, Shs. 20 per ha
per ap:plic'atioa. '

Aerial spraying does have cne disadvantage - wasteful spraying
.of cotton that is too young or too éld, gince it is difficult in large blocks
of cotton to ensure that planting is carried out ove.r a sufficiantly short |
per'iod. It would appear that aircraft are available for hire in Somalia,
for this work, since the banana estates are alrveady using commercial
air spray firms to apply fungicides to the crop. TheDesert Locust
Cont::ol Organisation, which has base's in the co-untry, havAe undertaken

cotton spray.work on a commercizl basis in cther parts of East Africa

and the organisation may be interested in such work in Somalia.

A further pest of cotion which is worthy of mention is the cut-

worm. Its distribution seems to be rather irregular, but it may cause
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damage, particularly in crops grown on virgin soils. Successful .
control of this pest has been obtained with an application to the

soil of 4 kg of 3 per cent B. H. C. per ha before plantirig.

Harvesting of the cotton crop should begin towards the end.'
of December and continue until the end of February. The dry,
sunny and windy conditions prevailing at this time of year are
generally favourable for harvesting. The picking season for the
selected Acala variety should not exceed two months; with a picking

interval of 2-3 weeks, some 3-4 pickings will be required.

The real potential of cotton along the Shebelli has not yet
been demonstrated. Only one cotton experiment, a variety trial,
has been properly carried out at the Afgoi Res_earch Stafion since
the station began work in 1964 and the results give some indication
of what might be achieved. The yields from this variety trial,
carried out in 1965-66, afe given in Table 8.4. It is apparent that
satisfactory control was achieved in this trial, since it was grown
thi'ough the dry 'Gilgai' season, when pest populations are at their
lowest; three applications of mixture of Endrin and DDT wére applied.
The yieldé should be viewed with caution in the light of the fact that

the plot size was 1 row of 10 metres length :replicated six times.

Further evidence should be forthcoming from the trials carried
out by German Technical Assistance personnel at Genale during 1968.
Satisfactory yields have been obtained on a commercial scale in the
past and the yields of early crops of some of the early Italian settlers

are worth quoting.

1922 Egyptian cotton 100 ha produced 205 quintal lint
1923 Egyptian cotton 670 ha produced 2, 254 qﬁintal lint

& Reference: Report 'Diversification of Agriculture'’
Italconsult.
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TABLE 8.4 Yields obtained in a corton variety trial
carried oyt at the ;Afgoi Research Station

»

Variety Yield in kg per ha
Prima 52 : . 825
‘Cooker 100 \ 1936
Carolina - 25879
Local | | 277
Prima S.1 . 640

. U.K. 51 1347
UKA 59/8 ' - 1022
UKA 59/246 | 1295

. .Deltapine‘ 15 | 2629
UKA 59/242 1672
Austin ‘ ' 2189
UKA 59/240 - 1009
Rex 1 ' 1282
Stoneville 7TA ' . 3118
Fox 4 - | 2315
Stoneville 213 ' 1837
A57-1 1400

Planting date: Decembexr 15th 1965.

Harvesting date: Commenced 31st Match 1966.

According to records from the estate of the Duca de

. Villabruzzi (now the Johar Sugar Estate), yields of over 10 quintal

per ha of seed cotton were obtained on quite large areas during the
1930's. Some reasonable yields weze achieved in the past and
assning the application of recent knowledge and modern techniques,
there is no reason why economic yields should not be obtained in the
future. The scils are well suited to cotton growing and, if a high
standard of crop husbandry can be maintained with proper irrigation

practices, an:mverage yield of 20 quintals should be attainable.



Onions

‘This crop has been mentioned as having considerable potential
as a small cash crop for growing on a limited area. A brief note is,
therefore, included on the cultivation requirements and potential

performance of the crop.

The variety Texas Grano has gﬁ'.ven good results 1n variety
trials at the Afgéi Research Station and can be firmly recommended.
The bulbs of this v‘ariet}.r are well formed, ‘rounded to oval in shape,
and havé a yellowish skin. Storage quality appears to be quite g@od
providixig they‘ are well-cured, It has been well ureceived on the

local markets.

Land preparation on vegetable plots will be carried out by
hand. A weed-free seed bea is essential for this crop and it is
important, therefore, that the soil is worked a number of times
before plé,nting-. The East African "j'imbe"ii's recommended for
cultivation ‘since a much deeper tilth can.be turned than with the
very lightweight local tool known as the 'jambo'. A pre-planting
irrigation would be useful to germinate weed seeds. A fine seed
bed is require&. Ridges can be made with the local tool known as
the 'kewaWa'.. An inter-ridge spacing of 75 cm is recommended

and two rows of onions will be planted on these ridges, which should
i be flat-topped and not more than 10 cm in height. Rows should be
20 cm apart. Sowing can be done by' a small hand planter. A seed
rate of 7 lbs. per ha produced good results at the Afgoi Ré'search' '

Station and can be provisionally recommende»d.

Weed-free conditions. shou'ld be maintained throughout the
actively growing stage of the crop. A top dressing of ammonium
sulp‘hate, equivalent to 100 kg N per ha, should be applied 3-4 weeks
after planting. The need for applications of potash and phosphate
has yet to be provéd. R | |
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Thrips are, perhaps, the most serious problem in local onion
pr'o'duction, but at the Afgoi Research Station they have been successfully

controlled with malathion. Two or three applica.tibns are normally

required. thgicide may also be necessary for fhe control of.dnion

smut. A yield of 12,500 kg of onion/bulbs was obtained from 1 ha of
Texas Grano variety when direct-seeded and treated as a commercial |

crop.



CHAPTER 9

'CROP PRODUCTION INPUTS - WATER, LABOUR |
AND MACHINERY

| 9.1 'Clinlat'ioData' -fo_r the-Caloulation of Cer;;"Water Requir'ernentsb

In Chapter 5 reference has been made to the methods used for the
calculatmn of crop and rotaaonal water requlrements. : 'I'he follovvlng
: sect1ons refer to the estlmatlon of irrigation. requ1rements for the

: recommended cr0ps to be growu under controlled and flood cond1t10ns.

: The only cl1mat1c data avaﬂable in Somal:.a at the begm::nng of 1968'
which could be used for e.-,tlmatmg cr0p water use was te mperature.
. Using this ‘cllmnatlc parameter, consurmnptive use may be estir_nated by
the.metho:d of Blarley a_nd -Criddle, There is however liitle variation in
mean daily temper_ature throughout the ye_'ar, in the lower Shebelli flood
.plaiu, therefore application of the'Elaney and: Criddle methed results 1n :
a uni'forrh._potent‘ial consumptive usethroughout'the yeart ‘,Cons:?._derable '
variation doeslo_cvcur from season tc season in terms of shunshine, wind
and hurriidity, :and for this reason calculation of monthiy consumotive use
by the Blaney and Criddle method could result in conslderable over or
under estimation, although seasonal consu.mptwe use calculated by thrs

m.ethod should be reasonably accurate.

In February 1968, .avmeteorolo‘g‘ical station was set ‘up at Afgoi .
to record those meteorological factors required to estimate crop water.
use by the Pemnan methbd Although only one full yea:r of reeulte was |
‘;ava:.lable, it was con81dered that these would glve a better estimate of
- 'crop water requ1rem<ents throughout the glow ing season. The estmated
-potent1al evaporatwn turf (E ) was calculated for 5 day. per1ods throughout
the year and the results are shown graphlcally in Flgure 9.1 ‘The varlatlon

in _potent1a1 evaporation throughout the year is partzcalarly no.‘:ic-eable. '
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9.2 Water Requirement for Flood Irrigated Crovs

In assessing the water requirem'ents fer fiood irr-igafed'c’ro:'s it was
assumed that the soils would be raised to f;e;d capa‘.lty to a aepth of at
least 2 metres and "that the crop roots would ul 1mate1y explmt soik molsture
resérves to a depth of at-least 1.6 metres at which depth a limiting horlvzor; .
may océur. The moisture content of the soil within this ultimate rodting '
zone at field :capacity.' is 96 ‘cm zand as sufning the crop will, by maturity?
extract moisture until the pF value of the soil reaches 10 'atmosi)lée:es the -
availabie moisture will then ke equivalent to 35 to 40 cm. In ad&ition rain-
- fall of 10 to 20 cm will supplement soil moisture during the growing season

giving a total available moisture of over 50 cm.

Using the Blaney and Crlddle rrethod te calculate seasonal consumpt1on
-use for the recommended crops the total use under 0pt1mum scul moisture

'cond1t1ons would be‘

Cotton 58 cms
-Sésame ‘ - 50 cms .
Sorghum - 44 cn.:ls'
- Groundnuts 49 cms

The gradual increase in s0il moisture stress which will occur during
the later part of the crop growing season will in fact result in crop water loss
being rather lower than.these figures indicate. It is apparent that the available

moisture reserves will be adequate for crop growth.

As the soil moisture reserves may be depleted to a level beldv’v permaﬁeﬁt
wilting point by continued evaroratmn from cracks and through dead plant
material, prior to flood irrigation for the succeeding season a total apphca.tmn

of at least 50 cm will be required to returnithe soil to field capacity.
Although moisture stresses as high as 10 atmospheres suction will be
Lxperienced by the crops when reaching full maturity the stress just before
fruit formation Wlll not exceed 4 atmospheres and should not therefore detract. ..

from acceptable crop yields.



Figure 9-I

-VAPORATION FROM A UNIFORM TURF SWARD ET IN CMS/ DAY
.STIMATED BY PENMANS METHOD FOR EACH PENTAD AND

SMOOTHED BY TAKING 5 PENTAD MOVING AVERAGES

1 2 3 4 5 6 7 8 9 10 1l (2 I3 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36
PENTAD No.
JAN n FEB \ MAR \ APR N May I JUNE .

r'.
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 S5 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 T 72 "3

PENTAD No.

L JuLy 1 AUG | SEPT |

+OCT 1 ' NOV DEC




179.

9.3 Water Requirements of Crops Under Control

‘The method described in Sectmn 5.3 was used to calculate a
daily soil water balance for each crop throughout its growmg season

t values shown in Figure 9. 1.

using the E
Crop factors (K) for the three recommended crops are g'iven‘
in the graphs in Flgure 9.2 based on a generahsed consumptwe use

curve, reachmg a peak at time of ﬂowermg and fruit settmg.

The available moisture at field capacity (in centlme_tres): for.

~ Afgoi soils at different depths is shown in Figure 9. 3 which is derived
iroxh data from .laboratory studies of moisture retehtion characteristics :
of soils taken from six repfesentative profiles in the area. F1e1d
capacity was assumed to be the stable moisture content under so:.l
suction of 0.3 atmospheres and permanent wilting point occurring at. -
a moisture cvonteht at ‘15 'atmospheres. The depth of soil exploited by

- the crop roots ‘at full development was estimated from observations _
of rooting in the Afgoi soils and from knowledge of the rootlng hab1ts
of each crop. It has been assumed that the maximum depth of root
exploitation will be reached before the crop's peak evaporation demand

occurs at time of flowering.

- The actual evaporation from the growing cvrops (Ea) allowing for
build up of moisture stress conditions between successive irrigations
was estimated, using the relafionship given in Figure 9.4. The soil_ '
moisture retention curve was compiled from the soil phy'bsics' laboratory

data on the six Afgoi profiles.

The da11y water balance calculations for each crop are shown in
‘Annex XIII of Vol.IV/ VA andtheaccumulated irrigation requ1rements in
Figures 9. 5 and 9.6. In estimating the irrigation requ1rements of the |
'Der' seafon cotton and upland rice crops, rainfall Wéé i"gno'red since
the variability of the rainfall ‘at this season makes it impossible to rely
on rain to meet part of the crop's water ;need.s at any p'articular phase

.‘ of the growing soason. In most years, however, total water r‘equirements ‘

will be somewhat lower than those estimated due to the contribution of rain
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" at some stage of the growing season. In the case of the 'Gu' eea_son .
gfovundnut crop, the uncertainty of irrigation water suppily in ‘Af._:rii and
early May, necessitates the consideration of rainfall occurring duvring .
that season., Accumulated monflliy precip‘itaticn Was calc‘ulat'e'd for the
period April to July for the 24 years durmg which complete records
were avallab_le. The accu.mulatea totals at the end of each month are
plotted 1n order ‘ofj_p_rooabxhty of occurrence in Figure 5.1 and straight
lines fitted to the data. By reference ta this data accumulated rainfall .
to the end of each month may be estimated and the monthly values obtamed
by subtraction. The graph indicates little variation from year to year ‘in

- total monthl_y rain in June and Jul'y, but considerable variations in April
(nil to over 20 cms) and to a lesser extent in May (0 to 10 cms). In order
to as‘sess the variation in ir'rigation i-equirements for different years, the
per01p1tat1on and dlstnbutmn in seasons of ‘median rainfall, together with

i ‘seasons in which the rainfall was as . low and as poorly d1str1buted as would

. be expected to occur once in ten years were estlmated, and are shown in

Table 9.1..

TABLE 9.1 Rainfall estimate for Median and 10 per cent Dry Season

o ' Median Season: : IO%: Dry Season
‘Month. - _ —

Accum. total = Amount  Accum,. total Amount
April : 9.3 cm 9.3 cm  Nil _ " Nil
“May ° 1%.z2em  7.9cm 4.0cm 4.0 cm
- June . 22.4 cm "'4;'5.‘2 cm 8. 6 cm 4,6 cm

July ~ 28.6becm . 6.2cm 13.3 cm 4,7 cm -

In order to aesess the rainfall expectation in five day periods, 'through- -
out thie cropping season, the data was examined (24 years) and months
approx1mat1ng to the expected monthly rainfall selected.. The pentad rain-
falls were obtained from the dally rainfall data for the selected months

and are»gwen in Table 9. 2. -
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TABLE 9.2 Pentad rainfalls selected as typical for Median
and 10 per cent Dry seasons

Median Season 10% Dry Seaéon_v

Pentad _

Month "Amount Month . Amount
19 . Nil : Nil
20 | ~ Nil o Nil
2l . April 1962 | 2.50 - T
22. . ONil ' Nil
23 a 4.95 R Nil .
24 , 1.70 S Nil
25 Nil Nil
26 3.70 | . 2,24
27 May 1962 1.10 . May 1965 1.27
28 . Nil Nil
29 1,25 Nl
30 1.40 Nl
31 . ‘Nil ' A 1,41
32 'Nil 1.60
33 June 1957 - . 1.88 June 1960 1.52
34 | | 66 .26
35 .38 - Nil
36 ) 2.25 .08
37 ‘ 2,49 - .05
38 1.11 o | 1,98
39 ~ July 1965 .92 July 1966 .28
40 ' 69 . el
a .18 1.72

42 - .76 .10
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The rainfall exmectatlon inalf rer cent Dry season is so small and
Iikely to be §o poor;y dlstnbuted as to have little effect on the irrigation
-requirement and has therefore beer ignored in calcula.tmg the crop water’
needs under such conditions. Rainfall has, however, been taken i‘nt'o '
account in the ei'stimate'afviri'igation requirement for a median geason.
In the daily water Bala.nce calculations, the pental rainfall has been
ci’édited on t'he third day of each pentad, the célculating projcedure f_or .
the estimation of crop water use being identical for both cotfon and up-

land rice..

Because of the limited climatic data available on which to base
1rr1gat10n requirement calculations and the lack of local information on
crop water use, it is considered advisable to add a 20 per cent contingency
allowance to the estimated field requirements. This is-show-n in Figures

9.5 and 9. 6: accumulated irrigation requirements for each crop.

' The applications of irr:':ga.tioh water should be spaced as uniformiy -
~ as posgible to facilitate straightfoi-ward operaﬁon of the: irrigatiéﬁ 5ystem
and as far as p0581b1e, apphcatlons should be reasonably uniform to avoid
undue pea.ks in irrigation demand which would result in unnecessarlly large

canals and pumping capacity.

The recommended irrigation regime for each of the crops are shown

in Tables 9.3, 9.4 and 9. 5.

TABLE 9.3 Irrigation Requirements for Gotton at Field Outlet

Irrigation No. . Amount ' Accurmilated Total

| R 7.5 cm ! 7.5
2 8.0 15.5
3 9.5 . - 25.0

4 10.0 , 35,0
5 10.0 - 45.0
s 6 10.0 55. 0
7 | 8.5 | 63.5

8 B . 8.5 - 72.0

Initial irrigation to commence in m1d September, 1rr1gat10n 1nterva1
to be of 12 days duration.
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- TABLE 9.4 Irrigation Requirements for Upland Rice at Field Outlet

“Irrigation No. . Amount ‘Accumulated Total

1 5.5 cm 5.5.
2 6.0 11.5
3 6.0 : 17,5
4 6.0 - 23.5
5 6.5 30.0
6 7.0 37.0
7 7.5 44.5

8 7.0 | 51,5
9 6.0 . 57.5

10 6.0  63.5

11 5.0. : 68.5

First irrigation to commence in late August all subsequent
applications being at 10 day intervals.

TABLE 9.5 Irrigation Requirements for Groundnuts at Field Outlet

Median Year : : ' : '10% Dry Year

Irrig. No.  Amount ~ Accum, Total Irrig. No. Amount = Accum. Total

1 8.0 . 8.0 1 6.0 6.0
2 8.0 16.0 2 5.0 11.0
3 8.0 24.0 3 6.0 17.0
4 8.0 25.0

5 9.0 3 34.0

6 9.0 43,0

7 8.0 51,0

8 8.0 ~59.0

In a 10% dry season, the initial irrigation should commence on 19 April,
the first two irrigationcintervals being of 10 days duration and all subsequent
applicatiogs at 12 day intervals.

N In a median year the initial irrigation is required to commence on
23rd May and the second and third applications after 15 and 18 day intervals-
respectively. If water should be avallable. an additional post planting
irrigation would be beneficial. :




