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SECTION A

INTRODUCTION



CHAPTER 1

THE PROJECT AREA

1.1 L.ocation

The project area is shown in Figure 1.1 and is located in the Lower Juba valley
in southern Somalia, about 400 km from the capital Mogadishu. It extends over a
gross area of about 14 200 ha from Kamsuuma to the Jilib-Mogadishu surfaced
road, a distance of some 30 km. The soils of the project area are predominantly
fine textured Shebelle alluvium deposited by flooding from the old Shebelle
river channel which runs through the area. This strip of land is relatively
narrow (maximum 7 km) and is bounded on either side by very fine textured and
saline marine plain soils. These are considered unsuitable for either irrigated
or rainfed agriculture and thus development has been restricted to the strip of
alluvium plus small areas of beach remnant and channel soils.

The area is subject to a flooding hazard from the catchments to the north of the
project flowing along the old Shebelle channel. Since no flood protection is
currently available, settlement within the area is restricted to the elevated
beach remnant sails. In late 1986 there was an estimated permanent population of
12 000 in the project area, mainly in Homboy and its adjacent village Aminow,
with the balance being mostly in the Burgaan area to the south.

Access to the northern and southern ends of the study area is provided by the
surfaced Jilib-Mogadishu and Jilib-Kismayo roads respectively. In addition there
is a track from Homboy to Jilib and there are also tracks linking Homboy to the
surfaced roads. All the tracks are freguently impassable during the rainy
seasons.

1.2 Climate

The climate of the project area is classified as tropical semi-arid. Rainfall is
bimodally distributed with maxima occurring in the gu (April to May) and der
(October to Necember) seasons respectively. The jilaal season (January to March)
is generally hot and dry, but showery weather is common in the xagaa season
(June to September). The average annual rainfall at Jilib is just under 600 mm
with about 250 mm of this falling in the gu and 180 mm in the der. The mast
significant feature of the rainfall is ‘the localised nature of falls and the
wide variation within small distances. Average monthly temperatures range
between 26°C in July and 29°C in March. The hours of sunshine per day vary from
a low of about 7 hours in June/July to 10 hours per day in March.

1.3 Topography

A typical cross-section of the Shebelle floodplain (i.e. across the project
area) as shown on Figure 1.2 demonstrates a distinct topographic sequence
typical of an aggrading river, with a central channe! surrounded by elevated

levees sloping onto flat areas of cover floodplain and with backswamp
depressions along the floodplain perimeters.

Al-1



A topographic survey was carried out for the 1980 study and final maps were
plotted at 1 : 10 000 scale with a contour interval of 0.25 m. This indicated
that topographncal!y the project area is generally well suited to surface
[drrigation. Slopes on the dominant cover floodplain are in the range of 0.1% to
0.3%, although slopes of up to 2% are observed on the levees. The overall slope
_is from north to south, although localised irreqularities and depressions,
including old river channels or 'fartas', are common. There is one large
depression of about 200 ha in the southern part of the project area known as Far
.Sttay lake. GGrouhd levels in the project area range from about 18 m in the north

to 12'm in the south.

Gllgal mlcroreltef formed- by expansion and contraction of clay nch smls -on
wettmq and dryxng is present, to a greater or lesser extent over most . of ‘the
vpro)ect darea except for areas of lighter soils such as the levees ‘and- meander
comp!ex. The gﬁqal consists of rounded micro-depressions and mounds. separated
_Aby flat shelf areas. 'Sink-holes’ commonly occur in the micro-depressions.: The
average 'amplitude’ of the gilgai, usually taken as the difference in elevation
between the bottom of the micro-depression and the overall land surace ‘is ‘about
20 cm on the cover floodplain and shallower dépressions but sometimes exceeds
’ 50 cm in some rnoderately deep depressions in the south-west of the .area.

The formation of surface cracks is another feature associated wnth :goil
contract:on on drying. In’ some of the heavier clay soils of the depressmnal
areas a ‘polygénal ' cracking pattem has, developed but cracks are more usually
discontinuous and concentrated in sink-holes and micro-depressions. The surface
cracks are commonly obscured by a surface mulch about 2 cm thick.

1.4 Natural Vegetat‘ion

Natural vegetation within the study area is primarily dependent on the duration
of flooding under the current hydrological reigme. As flood duration is
. primarily dependent on elevation, vegetation associations are strongly’ related
~mainly to the landform units. The existing vegetation pattern has been affected
by  cultivation in° some areas and this has resulted in changes in species
distribution. :

In the predominantly flooded deeper depression areas, swamp grasses and- sedges
px;gdgr;nmate with relatively few emergent trees. The shallower depressions:.are
charactensed by dense growth of Acacia nilotica while the cover floodplains
; pport a mixed '‘Acacia and non-thorny shrubland in which species ‘such’ gs - A
; mlotica, A. Zanznbarlca, ‘A. bussei, Dobera glabra and Thespesia dariis -are : well
: rgpresented On the higher levee areas, non-thorny species tend to - -dominat? :and
-often give rise to a more open cover. In the previously cleared areas: that have
been ‘fallow for some time, regrowth is dominated by such species- as Ficus

populifolia, Nalbergia spp and Therpesia dariis.

1.5 Present Land Use

A considerable amount of rainfed agriculture is currently carried out; rnam!y
around Homboy. In 1979 some 25% of the gross project area had been cleared for
.culnvatmn, but by late 1986 this had increased to over 30%. The area is- ‘also

1m'portant as giazing for livestock.
.F‘lshlng is currently practised in the perzodrcally flooded deeper depress-mn% fin

the project area, particularly in the Far Sltay lake, which rarely dries out
‘comp!etely. Fish is sold either fresh or fried and forms an addition to the
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Figure 11
The Study Area
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Figure 1.2

Lower Shebelle Floodplain
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protein content of the local diet. The deeper depressions will not be utilised
for cropping under the proposed irrigation system, although they will tend to
dry up since their catchment area is greatly reduced by the canal and drain

network.

The remaining woodland and shrubland in the project area is used as a source of
timber for building poles and firewood although most of this resource will
disappear on project implementation.

1.6 Wildlife

The Lower Juba region harbours a rich and varied assemblage of wildlife such as
elephant, hippopotamus, greater kudu, gerenuk, waterbuck, wart hog, caracal,
civet, dik-dik and baboons, along with numerous bird species. lJnder present
circumstances these compete for food and water with the resident farming
population and with domestic livestock. We recognise that wild game will
inevitably be excluded from the proposed irrigation area but efforts should be
made to ensure minimum disturbance of surrounding areas such as the Shebelle
swamps upstream of the Jilib-Mogadishu road.

Al-3



CHAPTER 2
THE STUDY

2.1 Background

The Homboy project has a relatively long history, dating back to the late
1970s. A brief review of the background to the present study is given below.

The severe drought affecting the Sahel region of Africa in 1973 and 1974 had a
particularly serious impact on northern Somalia. Livestock and crop losses were
heavy and an estimated ‘600 000 to one million people were affected. The Somali
(Government took appropriate emergency measures and established relief camps
where 245 000 people were housed and fed.

Recognising the need for a more permanent solution to the problem, a decision
was taken in early 1975 by the Settlement Development Agency (SDA) to relocate
up to 120 000 dispossessed nomads on a voluntary basis in three agricultural
settlements in the south of the country. Settlements were established at
Sablaalle and Kurtun Waarey in the Shebelle valley and at Dujuuma in the Juba
valley.

In 1977 a study of the Juba/Shebelle inter-riverine area carried out by Hunting
Technical Services Ltd. (HTS, 1977) raised serious doubts about the ability of
the soils at Dujuuma to sustain irrigated or rainfed agriculture. Subsequently
in July 1978 the SDA commissioned HTS to carry out a Phase 1 Reconnaissance
Study (HTS, 1978) for the identification of land suitable for agricultural
development in the Fanoole area where the Dujuuma settlers could be relocated.
The report concluded that priority be given to the development of the Homboy
area, which with a gross area of 14 200 ha could yield about 8 850 ha net of
irrigable land.

In 1979 HTS, in association with Sir M. MacDonald & Partners (MMP), was asked to
carry out a detailed study of the Homboy area and produce detailed design and
tender documents for the engineering works. These were completed and submitted
to the SDA in early 1980 (MMP, 1980 and HTS, 1980), although none of the
development works have been carried out. This has been due to several factors,
notably the rapidly declining population at the Nujuuma settlement and concern
about water availability in the Juba during the low flow period.

2.2 The 1980 Study

The project, as proposed in the 1980 study by HTS/MMP, comprised 8 850 ha net of
irrigated land supplemented by 2 675 ha of rainfed land at full development. The
rainfed areas were not considered suitable for surface irrigation due primarily
to topographic limitations. The scheme was designed to form the basis of the
resettlement of nomads temporarily located at Dujuuma with a holding size of
1 ha per family. Overall management of the project would be by the SDA.

Mixed cropping, comprising maize, upland rice, cotton, sesame, groundnuts and
vegetables was planned for- the majority of the irrigated area, except for
certain areas of low-lying Shebelle alluvium exhibiting poor drainage
characteristics. These areas are predominantly in the south of the project area
and would be used to grow double cropped paddy rice. The overall cropping
intensity was 160%. It was assumed that the scheme would be implemented before
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the construction of Bardheere Nam and thus full double cropping or perennial
cropping would not" be possible due to the possible water shortages in the Juba

during the January-April low flow period.

The irrigation system was based on a 12 hour maximum working day for the

farmers. The basic watercourse unit was 25 ha net using border strip and furrow
irrigation of the mixed crops with level basins for the paddy rice areas. Land
levelling to achieve optimum land slopes would be required throughout. Each
watercourse unit would be served by a watercourse which was in turn. supplied
from the distributary canals through gated pipes. The watercourses - and
distributary canals would operate for a maximum of 12 hours each day. At the
head of each distributary -canal was a night storage reservoir supplied from the
main or branch canals. These canals would flow continuously with the night time
flow :stored in the night storage reservoirs. Water to the main canal was. to be
provided by an- offtake from the F'anoole Main Canal just north of Jilib. The
estimated peak requirement was 11.6 m3/s. .

‘A system of shallow surface drains was provided within the irrigated area to
remove excess -water from: rainfall and irrigation. The drainage water ;would
dlscharge into the Juba. river under gravity when the levels were: suxtable,
although four relatively high areas within the project were provided with
. drainage pump stations.

Flood protection was an essential component of the project as there is
insufficient natural drainage in the area.to remove flood waters. flowing. along
‘the old Shebelle:channel. The proposed system compnsed the construction of.two
large. reservoirs and outlet structures to the north and east of the prolect
‘area,icapable of .accommodating a 1-in-1 000 year flood, which would eventually
dlscharqe by gravity into the Juba river.

The ‘project included. the' establishment of a project headquarters and. mne new

. project villages.plus an expansion of Homboy. Each village was. provxded with
settler housing, project buildings, management housing and basic infrastructure. -

A network of crushed coral surfaced roads was proposed, comprising a: spme road
along the western edge of the project and feeder roads connecting the spine road

to the ten project-villages.

2.3 The Present Study

The- objective of the present study is to update the 1980 feasibility sl:udy in
the light of the changed conditions in the Juba valley - primarily it is to be
assumed that water requlation in the river is achieved by Bardheere Dam and the
farmmg system is to be based on smallholders rather than settlers.

Partlcular emphasis is placed by the Terms of Reference on the: followmg
‘aspects:

- cropping pattern, particularly in view .of the perennial supbli_es
afforded by Bardheere Dam;

- farm budgets including livestock;

- irrigation efficiencies, water management and water users'
associations;

=  ‘smallholder farmers;

A2-2



agricultural services, credit and extension;

labour availability;

review of flood protection and drainage facilities based on return
periods of 50 years for the flood protection works and 10 years for the

internal drainage;

review of detailed designs with particular emphasis on cost savings,
including:

(a) farm size

(b) canal and drain earthworks
(c) roads’and hydraulic structures
(d) farmer housing

reducing capital and recurrent costs for engineering works and farm
inputs;

economic and financial analyses of the project;
institutional and operation and maintenance considerations;
training;

environmental problems;

implementation schedule based on a phased development of about 5 000 ha
in Phase I and 4 000 ha in Phase II.
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CHAPTER 3
CLIMATE

3.1 General

The climate of the project area is classsified as tropical semi-arid. Rainfall
is predominantly distributed in two seasons, with maxima occuring in the qu
(April to May) and der (October to December) seasons respectively. The jilaal
season (January to March) is generally hot and dry, but showery weather is
common in the xagaa season (June to September).

3.2 Rainfall

The apparent movement of the sun's zenith is followed by the inter-tropical
convergence zone (ITCZ) in which the surface winds of the northern and southern
hemispheres meet and then rise in a zone of low pressure and considerable
atmospheric instability. This instability is the cause of nearly all the
rainfall in the area. Within the two post-equinoctial rainfall seasons, the
distribution is quite irregqular, being generally associated with isolated
storm cells. Rainfall intensities in excess of 75 mm per hour have been recorded
throughout the area. Within 50-100 km of the coast moist onshore winds produce
the xagaa rains in May to July, which effectively extend the gu season to June
or July.

The existing raingauge network does not yield much reliable data but there are
adequate records from a sufficient number of previously operative gauges to
provide a reasonable base of rainfall data. Apart from the coast, there are few
physiographic features to influence rainfall distribution although local effects
appear to be important in producing higher rainfall near Baidoa and Dinsor;
atmospheric instability appears to have similar effects over irrigated swampy
areas near Jilib-Avai and Afgoi-Jowhar.

Away from the coast and outside the xagaa-rainbelt the two rainy seasons are of
similar duration, the gu normally being 35-45 days, and the der 40-50 days. In
each season rainfall averages 150-175 mm, rising to 225-250 mm near Baidoa and
Dinsor; in the east the gu season tends to be more reliable than the der.

Near the coast the xagaa rains boost the rainfall to 300-350 mm in the period
April/July. The der rains vary considerably ‘according to locality, ranging from
100 mm to 200 mm.

The mean annual rainfalls for stations in the Lower Juba valley are given in
Table 3.1.
TABLE 3.1

Rainfall Statistics of Stations Relevant to Study

Mean annual Number of
rainfall (mm) complete years
of record

Kismayo 350 34
Jamaame . 604 3
Mareere (Juba Sugar Project) 744 7
Alessandra (Jilib) 586 23
Bardheere 398 39

Source: HTS, 1977
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Most of the annual rainfall is distributed, often unequally, between two post-
equinoctial rainy seasons. The timing and duration of these seasons in southern.
Somalia was studied for the Inter-Riverine Agricultural Study (HTS, 1977). The
start and end of each season was arbitrarily delineated by the first and last
daily falls of 10 mm or more. Isolated raindays separated by more than 10-15
days from other raindays were excluded from the main season. It was found that,
although elswhere unreliable, the xagaa (June onwards) rains effectively double
the duration of the gu season near the coast and as far inland as the Homboy
Project area. The rainy season periods for Jilib are presented in Table 3.2.

TABLE 3.2

Rainy Season Periods at Jilib

Gu Season
(a) Start 1lyear in 4 by 9th April
Average lath April
; 3 years in 4 by 18th April
(b) Duration 1 year in 4 95 days
- Average 77 days
3 years in 4 59 days
Der Season
(a) -Start . lyearin 4 by 17th October
Average 26th October
3 years in 4 by 3rd November
(b) Duration 1 year in 4 S0 days
Average 49 days
3 years in 4 40 days
Source : HTS, 1977
3.3 Meteorological Data

The meteorologjcal station at Alessandra Research Station near Jilib i§ only a
few kilometres from the edge of the Project area. Long term reliable records. are
available between 1922 and 1963 and have been used to prepare the metearological
data used in this study. These are presented in Table 3.3.
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CHAPTER 4
SOILS

4.1 Introduction

A semi-detailed soil survey of the project area was carried out for the 1980
feasibility study. Since then further work in the Juba valley has been
undertaken by a team of soil scientists from the United States Bureau of
Reclamation (LUSBR), who are working with the MJVD on a land classification for
the whole of the valley below Bardheere. However, due to the large area to be
covered, sampling is at a much lower density than the 1980 study and no
significant additional information about the soils of the Homboy area has been
obtained. :

The results of the 1980 survey will therefore be used for the present study, and

reference is made to Volume 1 of the report (HTS, 1980). The relevant details
are summarised in subsequent sections of this chapter.

4.2 The 1980 Survey

The survey covered an area of some 15 100 ha, comprising the entire lower
Shebelle floodplain between the Jilib-Mogadishu road in the north and the
village of Burgaan in the south. Soil survey traverses were carried out on trace
lines at 1 km intervals and a total of 596 auger borings and soil profile pits
were examined, giving a density of observation of one site per 25 ha. The soil
pits and auger bores were excavated to 2 m, with 22 of the auger bores extended
to 5 m to study subsoil drainage characteristics.

Field tests were carried out to measure surface infiltration and soil perme-
ability at selected representative sites, and laboratory analyses of physical
and chemical properties were carried out on selected samples. Soils and land
suitability maps were prepared at 1 : 20 000 scale, based on the data from soil
investigations and utilising the 1 : 10 000 scale topographic maps as a base.

4.3 Soil Classification and Land Suitability

The soils are mainly fine textured and clay content increases from the levees of
the old Shebelle channe! through the flat cover floodplains, to the depressional
areas. Soils on the lower cover floodplain and in the depressions typically have
a prismatic structure in the root zone and a massive/wedge structure in the
subsoil. Levee soils are better structured, but appear more susceptible to
erosion. Permeabilities are low in the subsoils of cover floodplain and depres-
sion soils, except where coarser layers occur. Salinities are generally low and
increase with depth but chemical differences between soil units are not
significant.

Variations in the soils of the lower Shebelle floodplain are not the only
factors influencing land suitability or choice of cropping pattern. Most of the
deeper depressions in the proposed project are excluded on the basis of flood
hazard, and the levee soils are downgraded on the basis of their topography and
irregular shape.The high clay content and poor soil structure in the depres-
sions, however, makes them more suited to rice cultivation. Table 4.1 summarises
the soil mapping units in the project area together with the irrigation land
suitability classes based on the USBR classification.

A4-1



TABLE 4.1

Soil Classification and Land Suitability

Soil unit Class Suitability Area (ha) Area (%)
Cover floodplain 11 Suitable 6 456 42.8
Levee I Moderately suitable 1773 11.7
Shallow depression il Moderately suitable 2774 18.4
Floodplain complex I Moderately suitable 641 4.2
Lower terrace 1 Moderately suitable 514 © 3.4
Farta v Marginal 259 - 1.7
Meander complex v Marginal 417 2.8
Alluvium over v Marginal 100 0.7
marine clays _

Other moderate and VI Unsuitable ' 2151 14.3

deep depressions, etc.

TOTAL | 15 085 100.0

Source: HTS, 1980.

The table shows that a total of 12 158 ha (Classes 1I and III) in the project
area is suitable for devélopment, although not all of this area could be
commanded by a surface irrigation scheme. A further 1 000 ha of the ‘depression
soils classified as unsuitable due to permeability and drainage limitations
could be utilised for paddy rice monoculture. These areas are located primarily
in the south of the project.

The levee soils and the higher soils of the cover floodplain, totalling some

3 000 ha, are designated as suitable for banana cultivation. The lower areas of
cover floodplain will support mixed arable crops.

4.8 Surface Infiltration

“A- total of 13 infiltration tests were carried out at representative sites in
the project area and the results are summarised in Table 4.2.

TABLE 4.2

Infiltration Rates

Soil type Initial rate Final rate(})
(mm/h) (mm/h)
Levee 125 17
Cover floodplain 127 13

Depres_sion 79 10

Note: (1) After 1 to 2 days.

Source: HTS, 1980
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All the soils show acceptable final infiltration rates for surface irrigation.
Levee soils, with their relatively lighter textured surface horizons, tend to
have higher final infiltration rates, whist the lowest rates were recorded in
the clay soils of the depressions.

The infiltration tests were commenced when the soils were in a dry state and
under irrigated conditions the soil will not dry out completely between
irrigations. Taking the final infiltration rate as an indication of the poorest
condition, the maximum time required to infiltrate a typical irrigation appli-
cation of 80 mm varies from 4.7 hours in levee soils to B hours in depression
soils. These figures are acceptable in a surface irrigation system and the
latter figures may be considerably decreased if the soil has dried sufficiently
for surface cracks to develop between irrigation applications.

4.5 Available Water Content

Undisturbed core samples were analysed to determine:

(a) The available water capacity (AWC), defined as the proportion of
soil water held between 0.1 and 15.0 bars suction.

(b) The readily available water capacity (RAWC), defined as the soil
water that can easily be extracted by the plant roots and held
between 0.1 and 1.0 bars suction.

The results of the analyses are summarised in Table 4.3.

TABLE 4.3

Available Water Content

Soil type AWC RAWC  RAWC/AWC
(mm/m)  (mm/m) - (%)
Levee 170 110 65
Cover floodplain 170 80 47
Depression 175 vilg] 23

Source: HTS, 1980.

The table shows that the AWC figures are fair, with a decrease in RAWC with
increasing clay content. The RAWC for the depression soils is particularly low,
although this is not of great significance if paddy rice is grown.

4.6 Subsoil Permeability

Tests to determine the horizontal permeability of the top 2 m of soil were
carried out at 22 representative sites in the project area using the 'pour-in'
auger hole method. The results are summarised in Table 4.4 and show that
permeabilities are generally low, although there is considerable variation
among test sites. Predictably the highest permeabilities occur in the lighter
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textured horizons. . of the levee soils, with the lowest values in the clay
-subsails of the, depressmns In horizons of similar texture, permeability tends
. to decrease with depth.

TABLE 4.4

Subsoil Permeabilities

Soil type Depth Nr of Textur?l) Hydraulic conductivity
range tests range (mm/d)
(em) Range Mean
Levee 0-50 1 (& - 37.0
50-100 4 sic(h-c 20-98 46.0
100-150 3 sic()-C 9.71 34.0
150-200 3 SiC-C 4.24 13.0
Cover floodplain 50-100 8 clh-c 3.12.5 8.0
100-150 1 SiC - 14.0
150-200 7 C 3-9 5.6
150-200 1 sicL()(@) 5 220.0
Depression (shallow) 50-100 2 > 34 3.2
100-150 1 C - 4.3
150-200 3 C 0.6-3.2 1.6
" Depressions 50-100 4 c 3-17 6.9
(Moderate to deep) 100-150 0 - -
150-200 4 C 0-2.9 1.9

Notes: (1) SiCL Silty clay loam

SiC = Silty clay
C = Clay
m = light

(2) Sand lens encountered at 2.0 m depth

Source: HTS, 1980.

Under u'ngated conditions the low permeabilities could lead to excessive
_waterloggmg, partlcularly after heavy rainfall. A surface drainage system will
therefore be essential. In the shallow depressions where permeablhtles are
partncularly low and runoff accumulates due to topographic position, paddy rice
is the most suitable crop.

In order to assess the drainage characteristics of the deeper subsoil layers a
total of 22 borings were extended to 5 m depth at representative profile pit
sizes. Most (64%) of the deep bores consisted either wholly or dominantly of
clay to 5.m _depth However, given the negligible deep percolatlon requifement
for leaching (see Section C, Chapter 5), there should be no major constraint to
1rmgated cropping, provided surface drainage is adequate.
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No watertables were encountered during the deep boring and previous work
indicates a sandy aquifer at a depth of approximately 20 m, confirmed by
observation of existing wells in the area. The increase in percolating water
under an irrigated system could eventually lead to a rise in groundwater,
possibly accompanied by harmful salts. This is a potential problem which may
develop in the long term and groundwater levels should be monitored closely
during project implementation.

4.7 Chemical Properties

4.,7.1 Soil pH

The soils of the project area are all alkali with a median pH value of between
8.1 and 8.5 as shown in Table 4.5. No consistent relationship between pH and
soil depth was observed. '

TABLE 4.5

pH Values of Main Soil Types

Soil type Percentage of samples in pH range
7.1-7.5 7.6-8.0 8.1-8.5 8.6 -9.0 9.0
Levees 0 9 59 31 1
over floodplain 0 7 60 32 1
Nepressions 0.5 3.5 57 38 1
Terraces 0 0 47 53 0
Farta 0 20 80 _ 0 0
Meander complex 0 10 35 45 0
Beach remnant 0 17 ) 8 0
Marine plain 0 0 52 48 0

Source: ™TS, 1980.

4.7.2  Salinity
Salinity values for samples analysed for the 1980 study are summarised in
Table 4.6. Salinities were found to increase with depth and the values given are
averages for the top 1 m of soil.

TABLE 4.6

Soil Salinity

Salinity class Maximum ECe value Area
(after FAOQ) (mmho/cm) (%)

1 Negligible 2.4 60

0T Low 4.9 25
[l Moderate 7.4 9

IV High « 9,9 4

V  Very high >9.9 2



The table shows that soil salinity values are generally low ahd average values

do nbt exceed 4.0 mmho/cm which is accepted as a critical level affecting crop
germination and growth (FAO, 1985).

Sulphates are normally the dominant anions, although chlorides are alsov»pres'ent
in significant amounts.

4.7.3 Alkalinity

The alkalinity of a soil is most commonly expressed in terms of exchangeable
sodium percentage (ESP) which is the percentage of the cation exchange capacity
that is occupied by sodium. High values of ESP result in the dispersion of the
‘clay, ‘making the soil difficult to work and reducing infiltration and
permeability. A soil is considered alkali when the ESP exceeds 15, which is also
generally accepted as the limit beyond which deterioration in the soils physical
properties will excessively affect crop yields.

Table 4.7 summarises the ESP values obtained from the samples. Most - of the
values (97%) fall below 15% and most of the upper horizons have values of less
than S%. The only soil with significantly high ESP value is the unirrigated
marine plain.

TABLE 4.7

Summary of ESP Values (%)

Soil type Percentage of samples within ESP range 2
’ S5 5-10 10 -15 15.20 20 - 25 >25
Levees 9 12 7 2 0 0
Cover floodplain 83 13 3 1 0 0
Depressions 86 12 1 1 0 0
Terraces 85 5 0 0 5 5
Farta 100 0 0 0 0 0
Meander complex 70 25 0 5 0 © 0
Beach remnant 100 0 0 0 0 0
Marine plain 31 17 19 7 14 12
All soils 77 16 4 1 1 1
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SECTION B

AGRICULTURE



MIP
CARS
MoA
ITA
ARI
TPI
ULVA
USA
FRS
IRRI
HYV
TSP
KCl!
us$
NCA
ToR
SRS
TDN
oP
Fe
Zn
Cu
Mn

P20s

cm
mm
ha

kg

md
wd
LU
D

GLOSSARY

Mogambo Irrigation Project

Central Agricultural Research Station
Ministry of Agriculture

International Institute of Tropical Agriculture
Agricultural Research Institute

Tropical Products Institute

Ultra low volume application

United States of America

Fanoole Rice Scheme

- International Rice Research Institute
High yielding variety

Triple superphosphate
Potassium chloride
United States dollar
Net cultivated area
Terms of Reference
Southern Rangelands Survey
Total digestible nutrients
Digestible protein
Iron

Zinc

Copper

Manganese

Nitrogen

Phosphate

metre

centimetre
millimetre

hectare

metric tonne
kilogram

gram

litre

man day

work day

livestock unit

dry matter



CHAPTER 1
INTRODUCTION

1.1 General

A previous study for Homboy was carried out by the Consultants in 1979/80 when
there was an apparent requirement to resettle a considerable number of people
from Nujuuma. At that time a basic irrigation layout was recommended with a view
to developing a large number of resettlement holdings of 1 ha each, on a
relatively simple and standard cropping pattern aimed, to a major degree, at
producing basic food for the settlers family with some cash cropping for
supplementary income.

1.2 The Agricultural Inputs

The Agriculturist made two visits to Somalia, one of 4 weeks in November/
December, 1986, and one of 8 weeks in January/February, 1987. Some 3 weeks were
spent in the study area, during which time extensive discussions were held with
the staff of the Mogambo Irrigation Project, the Juba Sugar Project and the
Fanoole Project. Smallholder farmers living within the study area, who are
likely to become scheme farmers, as well as smallholders in the general locality
were interviewed on a group basis to assist in determining the current
agricultural situation. Discussions were also held with local Party Officials,
the District Administration and commercial banana farmers in the Lower Juba
valley.

The Livestock Specialist, who has a wide knowledge of the livestock sector in
Somalia, visited the project in November, 1986. Most of his input was in
Mogadishu but a short visit was also made to the study area.

In Mogadishu, discussions were held with all organisations and government
departments involved in the agricultural and livestock sectors. These
discussions helped to widen the database by including all relevant material
which could be of use when assessing the current situation and the development
potential of the study area.

1.3  The Study Area

The study area totals about 15 100 ha and is located between 0015' ta 0030* N
and 42045' to 43930" E. The climate is tropical semi-arid with a bi-modal
rainfall. The gu or main wet season (April/July) receives about 350 mm compared
with about 180 mm in the der (October/December). The average annual
precipitation is about 600 mm. The mean figures for other climatic parameters
are temperature - 28°C, humidity - 74%, windrun - 90 km/d, sunshine - 8 h/d and
evaporation (Penman Eo) - 6.3 mm/d.

The soils of the area were described in detail by HTS (1979), when some
12 200 ha were categorised as Class II or Il and recommended as suitable for
irrigated agriculture. Some of the depression soils which were put in Class VI
for annual crops because of profile drainage characteristics, were reclassed as
Il to VI for paddy rice. Salinity levels in the upper layers were acceptable,
but they were identified as being generally high in the lower horizons (50 to
100 cm). The’ soil permeability levels should allow adequate leaching
consequently salinity was not considered to be a constraint on crop production.
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There are several villages located within or on the periphery of the area. The
main . population centres are Homboy (including Aminow) and Burgaan. Other
villages are small and often seasonal. The current population is estimated to be
2 100 families which, with an average of 5.5 people per family, gives a total
population of about 12 000 head.

Livestock is an important part of the agricultural scene. It is estimated that
the livestock population of the project area is 3 120 cattle, 1 120 sheep,
3 380 goats and- 920 camels. During the dry season there is a large influx of
‘nomadic owned -stock and numbers are estimated to increase to 8 300 cattle,
2 230 sheep, 6 820 goats and 1 010 camels.
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CHAPTER 2
CURRENT AGRICULTURE

2.1 Introduction

The local people have been practising traditional agriculture since the main
Homboy village was established around 1925. By 1986, it was estimated (MMP 1986)
that some 4 500 ha of the study area had been cleared and that the farming
population consisted of about 2 000 households. :

Most of the agriculture is rainfed, although historically the farmers also used
flood water from the Shebelle or local catchments. The last time the Shebelle
floods reached Homboy was reported to be 1981. About one-fifth of the farmers
own deshek land (old river channels or depressions) in addition to their rainfed
land, but it is only used when rainfall is insufficient for crop production.
Possible reasons for not using the deshek land include: distance from the
homestead, one farmer group said the distance to their deshek was 20 km; the
risk of losing a crop, particularly one which is half grown, by flooding; the
increased labour requirement to contro! bush and weed growth; and the
unsuitability of the soil, due to waterlogging, for the staple maize crop.

The rainfed farming follows a low input/low output shifting system with land
being cropped up to 5 years before it is rested for 5 to 10 years. The farmers
recognise variations in land quality which require that some land needs
fallowing more frequently or for longer. They also recognise that certain
crops are better suited to certain land types; this applies particularly in
desheks.

Some holdings are fragmented with quite long distances, up to one hour's walk,
between the plots, while others are all contained within a zariba (barricade of
cut thorn bushes). As well as marking the plot boundary, the zariba also
prevents wild or domestic animals entering the holding and damaging the crops.

Farm inputs such as seed, fertiliser and pesticides, are not normally available
(Conze 1986). ONAT has a machinery centre at Gelib with 30 tractors of which
14 are in working condition; it also runs a small shop in Jamaame which stocks a -
limited range of pesticides. The DoA sometimes has pesticides such as carbaryl
available for sale to smallholders, while Somaltex provides a range of service
and inputs to farmers growing cotton.

2.2 Crops Grown

It was quite evident from the group interviewers that the gu season is the main
period of crop production. Rainfall in the der season is much less reliable; no
farmer groups could estimate the freqency of der cropping, but all agreed that
the rainfall is usually inadequate. Indeed, one group claimed it was more than
5 years since they last grew a der season crop.

Maize, being the staple grain, is the most important gu season crop. Sesame,
which produces the preferred vegetable oil, is grown for home consumption and
for sale and is a significant gu season crop, although it is grown mainly in the
der season. Cotton, is the main cash crop and is grown in the gu season. Most
farmers also grow cowpeas and vegetables, mainly onions and tomatoes.
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The uncertainty of the der rainfall is illustrated by the cropping. Sorghum is
the most extensively grown crop because of its tolerance of water stress and
drought; the only other major crop is sesame. Vegetables, particularly onions,
sweet potatoes and tomatoes are also popular in this season.

2.3 Land Preparation

“Once the land has been cleared there is no land preparation to aerate the soil
and to bury weeds, or to prepare ridges. Any new weed/bush growth is removed
after which the land is considered to be ready for planting.

Some farmers at Homboy main village hire tractors from ONAT but this appears to

‘be the exception rather than the rule. ONAT does not charge for travellmg time
if it is less than 10 km to the work site; if over 10 km there is a surchax‘ge
feqmvalent to three hours hire. ONAT has persuaded the Homboy farmers'to’ form
'groups to minimise excess charges and unproductive travelling time. The farmers
must go to Gelib and pay in advance before ONAT will agree to send a tractor to
'Hornboy Many farmers in Homboy and the other villages said they did not use
ONAT " tractors because they could not afford the hire charge of about
S0Sh 425 per ha.

-‘Somaltex provides-a tractor ploughing hire-service for land which is ‘to be
planted with cotton. Somaltex has a representative, who is also a farmer, at
wvillage level; before the season starts he prepares a list of all the pegple who
plan to grow cotton and the area to be ploughed. This list, together with those
‘from other vxllages, is used by Somaltex to plan a land preparation campalgn
which minimises travelling and down time. The rate per hectare charged by
Somaltex is-always slightly below the ONAT rate.

Although oxen are extensively used for transportation, they are not used for
‘land preparatlon or other cultivation operations. The farmers say that thls is
because they have no experience of using oxen for cultivation operations, and
because no ox-drawn implements are available in the LJV.

2,.4 Seed

"Farmers usually retain their seed from the preceding crop, a standard. practu:e

in most subsistence/cash smallholder farming systems. This technique fesults in
the gradual selection of varieties which are well adapted to local conditions,
because farmers usually select seed from the larger more productwe and
healthier plants.

.Cotton is the only currently grown crop requiring new seed each year. This is
'the usual practice in most cotton producing countries, to ensure, true to type
"plants producmg lint of the standard quality required by the nation's spifining
V_and 'weaving industries. Although Somaltex claims to be issuing seed for each
crop, it comes straight from the Balcad ginnery; it is unselected " and. not
‘dressed with a fungicide. This means that the current variety Acadla 4-42 is
gradually regressing as a result of cross pollination.-

The rFaculty of"’Agmculture at Afgoi is multiplying seed of an improved Aceie 44,
At the same time, Somaltex has applied to FAO for funds to establish its own
seed multlpllcatlon centre (see Section 3.4.2).

There is no significant production of improved seed of field crops. FAD supports
‘a seed multiplication centre at Afgoi, producing improved maize varieties but
_ this seed is not being used by, nor is it available to, the Homboy farmers.
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The University of Wyoming is supervising a variety testing programme at Bonka,
near Baidoa in the inter-riverine area, which is specifically directed at the
rainfed farming sector. Releases to date have been limited to one improved
variety of mung beans, but there are four promising sorghum lines on which the
programme is now concentrating. Variety testing programmes on cowpeas and sesame
have been under way for a long time but no varieties have been identified which
are consistently superior to the local Somali varieties. :

2.5 Crop Production
2.5.1 Introduction

All crop production relies on rainfall or occasional flooding. The gu season
with its more reliable rainfall, (average 356 mm) is the most important cropping
season when the staple grain, maize; the preferred oil seed, sesame and the main
cash crop, cotton, are grown. Minor crops grown in this season include cowpeas,
onions, tomatoes and other vegetables.

Rainfall in the der season is far less reliable (average 183 mm) consequently
cropping is [imited to sorghum and some sesame plus a few vegetables.

If farmers use their deshek land, the crops, usually planted on a falling flood,
include sesame, vegetables, water melon and occasionally maize.

As most of the crop prodtjction is based on mixed cropping, this section of the

report will be sub-divided on the basis of inputs and operations rather than by
crops.

2.5.2 Soils

The soils of the cropped areas are vertisolic, cracking .clays, which the
smallholders recognise as being the most fertile. When asked about the large
expanse of marine plain, lying to the north-west and south-east of the study
area, they said that it was unsuitable for crop production. This view has been
supported by several studies (HTS/MMP 1977, HTS 1979) Wthh showed that the
marine plain contains saline and alkaline soils.

2.5.3 Varieties

Improved maize varieties such as Afgoi composite and Somtux are not grown. Of
the other crops, only cotton is not a local variety, though the custom of using
fuzzy seed produced at the Balcad ginnery could mean that cotton seed issued to
Homboy farmers was also grown by them. Even the rationale behind new supplies of
cotton seed for each crop is unlikely to apply as the lack of a proper cotton
seed selection, rogueing and multiplication programme must have resulted in some
segregation into different genetic strains.

2.5.4 Planting and Thinning
Most of the area is under mixed cropping, though some farmers said they
occasionally plant pure stands. Maize is planted first in late March or early

April, with cotton, sesame and cowpeas being planted about one month later.
Chemical seed dressings are not used.
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All the crops are:planted in rows about 1.5 m apart; within row spacing is also
1.0 to 1.5 m. This enables the later crops to be interplanted in the inter-row
-area. Three seeds of maize, or a pinch of sesame or fuzzy cotton seed is'planted
‘at each point. ¢

“Although  both the farmers and Somaltex said that cotton is interplanted with
either maize, or sesame, or both, there was no evidence of maize stools; stubble
or crop residues in the cotton fields visited during November 1986.

Because of the wide spacing to enable intercropping, and the variable. size-and
shape of cropped areas, the farmers were unable to make any meaningful estimate
of the seed rate per hectare. AHT (1986) estimated seed rates in Gelib district
of maize 12 kg, sesame 9 kg and cotton 15 kg. The maize spacing quoted by AHT,
0:8 m x-0.8 m, gives 15:600 points per hectare which, at three seeds per point,
~and 2 500 seeds per kilogram: requires 19 kg per hectare; broadly equivalent to
the MMP/HTS (1978) figures of 20 to 25 kg. 'Similarly, using the ‘AHT spacing for
-sesare ‘and assuming a pinch of seed is 0.5 g, gives a seed rate of 10 kg/ha,
which is the upper level of 5 to 10 kg quoted by MMP/HTS (1978). As each farmer
growing cotton receives free seed equivalent to 20 kg/ha, it is reasonable to
“assume that this is the seed rate.

In the absence of any firm data, and assuming that smallholders will tend to use

“a high seed rate to compensate for insect damaged seed, low germination
percentage and possible' insect damage after planting, the following rates are
believed to be indicative of the levels currently being used in the study area:

Maize 25 kg/ha* Onion 6 kg/ha
Sesame 10 kg/ha Sorghum 10 kg/ha
Cowpea 35 kg/ha Cotton 20 kg/ha

Note: *This is somewhat above rainfed maize seed rates in other areas.

©2.5.5 Fertilisers and Pesticides

No fertilisers are being used on rainfed crops in the study area. Pest control °
chemicals are used only on cotton and, possibly, onions.

_If the farmers believe that they have a cotton pest problem, they inform the
" lotal “Somaltex representative who makes a visual inspection’ of the crop’ and
* decides whether or not it should be sprayed. No systematic ‘'scouting is. done when
*" “asséssing the pest population or degree of damage. If it is decided that control
measures ‘are -heeded, Somaltex arranges a programme using DDT, carbaryl or
monocrotophos. The number of sprays seldom, if ever, exceeds two.

Some farmers are said to use insecticides to control thrips on onions, but no
confirmation could be obtained on this point.

As no meaningful figures on pesticide rates were obtained, it was assumed ‘that
cotton receives two sprays of 2.5 of monocrotophos, and that onions receive two
sprays of phosphamidon 50 EC. :
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2.5.6 Weeding

This operation may be done by the smallholders themselves, or by hired labour.
According to AHT (1986) most farmers (75%) weed maize and sesame three times
using 38 man days (md) per hectare, while 25% weed only twice and use 30 md.
Cotton was said to be weeded four times and to need 48 man days. The weeding
operations were reported to be done 10, 21, 42 and 110 days after planting.

It is to be expected that more weeding is done on cotton because Somaltex
provides a cash advance to meet part of the cost of such operations, but it is
difficult to believe that the input is as high as 48 md. MMP/HTS (1978)
undertook some detailed labour studies on irrigated maize and sesame in the MSV,
and found that, assuming an md is six hours, the input was 26 days on maize and
10 days on sesame. '

The inputs which have been assumed for the without project situation of Homboy
are:

Maize 20 md Cotton 25.md Onions 15 md

Sesame 10 md Cowpea 10 md  Sorghum 20 md

2.5.7 Harvest and Post-Harvest

All crops are harvested by hand. Maize, sesame and cowpeas are harvested after
about 90 days. The farmers and Somaltex both said that cotton could be harvested
at 120 days, but while a few bolls may be mature at that stage, the crop will
need 2 to 3 pickings with the first one at around 130 days after planting. The
farmers do nat grade the seed cotton as Somaltex uses only one grade when buying
the crop. There are 17 buying posts in the Lower Juba valley (L3V); they remain
open for 3 manths {(November to February). The seed cotton is weighed, recorded,

paid for then transported by road to Balcad as the Jamaame ginnery -is not
operational. '

Maize for home consumption is usually stored, unhusked and unshelled, in pits
though some farmers store the actual grains in 200 | oil drums. Maize cobs that
will be used for seed are left on the plant because the farmers believe the seed
continues to develop until the stem is dry. The plants are tied in a bundle and
stored in a tree until just before the next planting season.

To minimise seed loss through shattering, sesame is cut as the lowest pods are
about to open. It is then bundled and stooked until fully dry, after which the
bundles are inverted and shaken to extract the seed. The seed is winnowed and
stored or sold.

Some cowpeas are picked green to use as a fresh vegetable. The others are left
to mature, picked and heaped, threshed by beating with a stick, winnowed, and
finally stored for home consumption or sold.

Sorghum is harvested by cutting off the heads which are threshed by beating with
a stick. Onions dry in situ in the field after which they are pulled and stored
at the homestead or sold.
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2.5.8 Yield

‘The smallholders have no concept of yields in kilograms per hectare. They
usually quoté yields in sacks per dharab, but for maize and sorghum the sack is
‘full .of unhusked cobs or heads of grain. Another problem is the size of a
' dharab, dimensions given by farmers in group interviews gave areas ran«jing_,‘ftom
0.1 to 0.5 ha pef dharab; the average number of dharabs per hectare appears to
be about four. This uncertainty of production or area made it difficult to
“achieve meaningful estimates of current crop yields.

It was necessary, therefore, to review yields quoted in relevant publitations as
“well as estimates based on information obtained during group interviews. For the
“latter it was assumed that a 100 kg sack of unhusked maize cobs contained 42 kg
grain (60 kg cobs with 70% grain : cob ratio). The yields from these various
sources are detailed in Table 2.1.
TABLE 2.1
Estimated Yields from Sundry Sources

Source Yield (kg per ha) 7
Maize Sesame Cotton Pulsess Sorghum

Somali Agricultural Sector

. Survey (1986) 700 - - - 400
MMP /HTS (1978) Genale
" Bulo Marerta 600 350 400 380 ° -
. MMP/HTS (1979) Mogambo 8O0 - 300 700 ’ 400
HTS/MMP (1980) Homboy 200 150 & 200 &
Sogreah (1982) National - - 300 - -
" AHT (1986) JV desheks 970 500 - " -
AHT (1986) Gelib, rainfed(V) 1 200 600 400 500 500
'MoA (1986) 1 and 2 Msv(2) 1070 5 g 400 -
Conze (1986) Historical - - 320 = -
. HTS/MMP (1978) Fanoole 400 200 - - 400
* Group interviews - Homboy 820 250 . 370 60 900
Overall average 750 330 410 290 - 520

. Source: Various references and field studies.
, No!::es: (1) The sorghum yield is for Saakow and Bu'aale districts.

(2) Research station and on-farm trial yields.

Th__e_,' assumed current situation yield levels for the study area 'are_;,apér't'_' from
cotton, very close to the average of all the sources shown in Table 2.1. They
are:

Gu season:

Maize 800 kg/ha  Cotton 250 kg/ha  Onions 2 SO0 kg/ha
Sesame 300 kg/ha Cowpea 250 kg/ha

Der season:

Sesame 200 kg/ha Sorghum 600 kg/ha
Cowpea 175 kg/ha Onions 1 750 kg/ha
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The decision to use a low seed cotton yield was based on field observations. The
spacing was about 1.5 m x 1.5 m giving 4 400 planting points per hectare, with
five to ten plants at each point. This resulted in small, less than 0.5 m tall,
plants with a few, small bolls. Assuming seven plants per point with an average
of three bolls per plant, and a boll weight of 2.5 g, gives a vyield of
230 kg/ha. It has been assumed, therefore, that the current yield of seed cotton
at Hombay is 250 kg/ha.

No onions were seen in the field and the farmers were unable to provide any
indication of the yield per hectare. The estimate of 2 500 kg/ha was based on
experience of smallholder onion yields in other countries.

The rainfall is so unreliable that there is a high probability it will be
insufficient or paoorly "distributed and that yields will be reduced; HTS/MMP
(1980) gave the duration of the gu plus xagaa rains as 95 days for 1 year in
4, 77 days in the average year and only 59 days for 3 years in 4. The crop
yields (qu and der) have been discounted by assuming that the der rains fail for
3 years in 4; in other words, only 25% of the cropped area produces in an
average year (see Section 2.9).

2.6 Mechanisation

This is covered in Section 2.3 as the only mechanised operation is land
preparation for which tractors and implements are provided for hire by ONAT or
on credit, to cotton farmers, by Somaltex.

The only other agricultural equipment, besides the hand tools, used in the study
are sprayers which are operated by Somaltex (see Section 2.4.5). There is no
charge for this service, but the cost is reflected in the seed cotton price.

Ox carts of a simple flat-bed construction are used throughout the LJV to

transport agricultural produce and other goods. Oxen are not used for other
purposes such as ploughing.

Most cultural operations are done with the 'yamba', a short, or occasionally
long handled, locally made mattock or hoe.

2.7 Crop Labour Requirements

The data on crop labour requirements are very limited. AHT (1986) prepared some
estimates based on farmer interviews in the Juba Valley, but the data for Jilib
district is believed to be too high. In this context the weeding requirement is
discussed in Section 2.5.6. MMP/HTS (1978) did a quite detailed survey on the
labour requirement for maize and sesame grown in the MSV. In addition to using a
questionnaire, this survey also recorded the actual time farmers spent on each
operation. Although the MMP/HTS data are for irrigated crops, they are believed
to be more applicable to the Homboy situation than are the AHT data. Data
from both sources, plus estimates made for the current study are included in
Table 2.2.

The only other recorded data were included in the Sogreah (1982) report and gave
71 work days for 1 ha of a mixed crop of maize, cotton and sesame. The fact that
it was a mixed crop obviously inflated the requirement which included 30 md
(42%) for weeding, 19 md (27%) for harvesting and 10 md (14%) for post-harvest
operations.
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The estimates for the current labour inputs at Homboy are believed to be
realistic and are .in broad agreement with labour inputs in similar situations in
other countries. The estimated number of work days per crop is:

Maize 45 Cotton 54 Onion 58/53

Sesame  38/31 Cowpea 33/26 Sorghum 40
Where two figures are given they are for the gu/der seasons.

2.8 Holding Size

Few data exist on either the tota! holding size or the area which is actually
cultivated per household, for the current population of the project area. The
time and financial allocations did not permit a survey to be‘undertaken,
however, the question of holding size and cultivated area was included in all
group discussions conducted during field visits. The answers provided by the
farmers were too varied to enable any meaningful estimate of cultivated area per
household. It was necessary, therefore, to consider other methods and data
sources which would provide information on this important topic.

The Southern Rangelands Survey (RMR, 1985) which used aerial survey techniques
with ground checking, gave a range of 0.35 to 1.72 ha, (average 1.37 ha) in the
Middle Juba and 0.31 to 0.86 ha, (average 0.55 ha) in the Lower Juba.

AHT (1986) obtained figures for registered farmers in the Middle Juba (25
farmers) and the Lower Juba (1 400 farmers) of 9.36 ha and 2.43 ha respectively.
The large average size for the Middle Juba was caused by one farmer having more
than 50 ha and only 12 farmers having less than 5 ha.

The Interim Report (MMP 1986) estimated that in late 1986 about 4 500 ha of the
project area had been cleared by local farmers. If one assumes a 4.2% (2.7%
population plus 1.5% new arrivals) population growth rate, there would have been
2 090 households in 1986 giving a cleared area of 2.15 ha per household.

During group interviews at Homboy and related villages, the village authorities
said that the land tax collected in 1986 and excluding arrears, was SoSh 40 000.
This figure does not include land tax for villages in the south of the praject
area. At SoSh 5 per dharab and with four dharabs per hectare this is equivalent
to 2 000 ha of cultivated land. The number of households in this area was said
to be 1 200 in November 1986, this gives a cultivated area of 1.67 ha per
household.

Using the above figures and in the absence of any more accurate data, it has
been assumed that each household in the project area has 2.0 ha of land under
cultivation.

2.9 Rotations and Cropping Pattern
The Homboy farmers do not follow a crop rotation. The decision to plant a

particular crop on a particular piece of land is not based on agronomic

principles, rather it depends on the weather conditions, the needs of the
household and the expected returns.
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Maize occupiés the greatest area in the gu season, sesame and cotton are also
important, while most farmers will have 'some cowpeas and vegetables: In the der
~season, sorghum is the most important with sesame much less so; once again a
small area of vegetables is usually grown.

It was not possible to get any meaningful estimate of the proportions of each
crop in each season. It was decided, therefore, to use the following cropping
patterns for analysis purposes. While these patterns may not be strictly
accurate, they are based on information received when interviewing groups of
farmers and it is believed that they give an acceptable representation of the
current cropping pattern on the cultivated land.

Gu season: maize 50%
’ sesame 20%
cotton 20%
cowpea/vegetables . 10%

Der season: sorghum 80%
sesame 15%

vegetables 5%

_The areas planted with each crop in year '0' or 1994 were estimated by using. the
'f_dlloWing assumptions:

- there will be 3 000 households in the project area as detailed in the
Interim Report (MMP 1986);

- each household will have 2.0 ha of cultivated land (Section 2.8) all of
which is cropped in the gu season; '

- the rainfall constraint in the der season limits cropping to 1 year in
4, or 25% per year;

- the cropping pattern will be as described above.

TABLE 2.3

' Estimated Crop Areas (ha) in 1994

Area per farmer Overall scheme
area

Crop Gu Der Gu ‘ Der

Maize 1.0 - 3 000 <
Sesame 0.4 0.075 1200 225
Cotton 0.4 - 1 200 -
Cowpea/vegetables 0.2 0.025 600 75
Sorghum - 0.400 - 1 200
Total 2.0 0.500 6 000 1 500

Source: Consultants estimates.
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CHAPTER 3
AGRICULTURAL DEVELOPMENT

3.1 Introduction

This chapter sets out the agricultural development proposals and the expected
benefits. It explains the rationale behind the crop selection process, and the
husbandry of each proposed development crop. It details the levels of each input
that would be required to achieve the projected yields.

It is assumed that water will not be a constraint on crop yields. The cropping
pattern and calendar have been designed to prevent labour availability being a
constraint, by ensuring that the crop labour requirement in any one month does
not exceed the maximum which a family can supply from its own sources.

3.2 Crop Selection

3.2.1 Introduction

Crops which are grown successfully at similar latitudes to those of the study
area (0°15' to 0°30'N) and below 250 m include:

Perennials - banana, citrus fruit, coffee, dates, coconut, sugar
and cashew;

Annuals:

Grains - rice, maize, sorghum, wheat, finger millet, bulrush
millet;

Oilseeds - sesame, groundnut, soya, safflower, sunflower, castor;

Legumes - gram, dwarf bean, mung bean, chick pea, cowpea;

Fibres - kenaf, cotton, jute;

Vegetables - tomato, onion, spinach, okra, water melon, sweet

and fruit me lon;

Sundry - tobacco

The above list is not exhaustive, but does include the main cash and subsistence
crops which could be grown on a smallholder scheme in the Lower Juba valley.

3.2.2 Crop Suitability

A range of parameters (Table 3.1) were applied to the crops listed in Section
3.2.1 to identify those which would be more suitable for growing, under
irrigation, at Homboy.

In addition to detailing the crop selection parameters, Table 3.1 also
identifies the parameters that would be a constraint on production. As the
Homboy scheme would not be developed until after Bardheere dam has been
constructed, water supplies are not considered to be a constraint on crop
selection. The information contained in Table 3.1 can be summarised as follows:
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Bananas: the only constraint would be the smallholders' lack of experience of
growing bananas for export. In this respect it is assumed that the 500 ha banana
smallholder pilot project would identify the management, training and extension
requirements necessary for developing a smallholder banana sector. It must be
pointed out that bananas are popular, profitable and extensively grown in the
Lower Juba valley.

Citrus: the sweet orange is excluded because of high temperatures, but
grapefruit, lime and lemon could be grown. Although the international market
would be better for grapefruit than for limes and lemons, the current Somali
grapefruit would not meet the strict quality requirements of the European
market. It must also be pointed out, that the world market for citrus fruits is
currently over supplied. . :

Important constraints are the long establishment period and the smallholders’
lack of experience. The former could be alleviated by intercropping for up to
three years and by a phased development of the smallholding; the latter
would require a well trained and sympathetic extension service. The current
grapefruit areas, particularly on the Shebelle, have problems with pests and
diseases but these could be overcome by following a controlled pest control and
crop hygiene programme.

Fruit: the local mangoes are variable in quality with most being far too fibrous
for export and, like papaya and guava,.they are very susceptible to damage in
transit. Mango and guava have long establishment periods but this could be
offset in the same way as with grapefruit. The development of a canned fruit
industry is possible, but this would require a major investment in the factory,
together with a widespead campaign to ensure that sufficient fruit of an
acceptable type and quality was available at the right time. At this stage it is
considered that while there may be scope for some expansion in fruit crops to
meet internal market demand, these crops cannot be considered as a major
component in any development programme.

Cashew and Coconut: both these crops have some potential but cashew is not grown
currently and requires specialised processing equipment, whilst the coconuts
seen during field work were not growing well. Both crops have a long
establishment period, with full production not being reached for ten or mare
years.

Coffee and Dates: these are both regarded as unsuitable for the climatic regime
of the Lower Juba. The temperature is too high for coffee and the rainfall is
too high and at the wrong time for dates.

Sugar: this has been shown to grow well on the Juba Sugar Project (JSP) but,
even if there were spare capacity, and access across the Juba river was provided
by a bridge near Jilib, the cost of transporting the cane would make it
uneconomic for the Homboy smallholders to grow this crop. Estate production of
sugar is capable of meeting the majority of current internal demand, also there
are detailed plans available for expanding the JSP should this be necessary or
desirable. Thus, sugar cane is not considered to be a potential development crop
for Homboy. '

Grain Crops: finger millet and bulrush millet are excluded on the grounds that
they are not popular food grains and that they are normally grown under rainfed
conditions, while wheat, which is currently being tested in the Juba valley, is
2xcluded mainly because of the climatic conditions and susceptibility to bird
damage. Sorghum is a staple grain in many parts of Somalia, but this is not so
in the Lower Juba where the people prefer maize. Also, it is Government policy
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‘that as sorghum can be grown under rainfed conditions elsewhere, the. limited
“irrigdtion resources should not be used to grow this crop. Maize is.alsg yery
suitable for growing in -some of the rainfed areas, however, cqnsidte_ri_ngv,that,
“first, it is the staple grain in the Lower Juba valley, second it grows well. and
‘has-d high yield potential, and third, it is not susceptible to bird damage-, it
cannot be excluded as a development crop. Modern varieties of paddy Tice grown
under. irrigation have a high yield potential, consquently it is regarded as most
“suiitable, particularly on those areas with heavy soils and liability to
-waterlogging.

"OilseedS: sesame -is the preferred vegetable oil and, although once again it.is
a very successful rainfed crop, the smallholders are certain to want to -include
it in their cropping programme. Groundnut oil is not widely used but the nuts
are a popular foodstuff in certain areas thus, while they cannot be considered
-as-a major component of any future cropping pattern, groundnuts could be..grown
<as part of a legume break. Sunflower oil is very popular in Europe and America
‘bécause of its:low' saturated fatty acid content. Other advantages are the high
«(more than 40%) protein meal remaining after oil extraction, which can. be.used
-as: either human or animal feedstuff, and the use of dried stalks ag.fuel. At
‘this stage, however, it has not been included in the cropping pattern because of
the relatively low yields and its susceptibility to bird damage. Soya: -and
.safflower are possible alternative edible oil crops, while castor could be grown
to produce an ‘industrial or medicinal oil. As neither soya or safflower oil is
“widely used, and as castor is primarily a rainfed crop, they are not regarded-as
“having a high development potential.

-Légumes: grain legumes, particularly cowpeas and mung beans, are a: popular
~componént of ‘the local diet but yields are usudlly very low. Most legumes are
susceptible to soil salinity, funqus diseases and storage pests. It is likely,
however, that. smallholders -would want to grow some form of grain lequme and
‘tonsequently allowance has been made for this in the cropping pattern.

Fibres: cotton is grown extensively in the Homboy area under rainfed conditions,

‘but yields are unlikely to exceed 300 kg per ha because of spacing: (1.5 .m x °
1.5 m) and lack of thinning (5 to 10 plants per point). The ginnery at- Jamaame
Is-not operational consequently the seed cotton is taken by road to Balcad, some
450 km north' of Homboy. Providing the inputs are available on time,.and the
extension service teaches smallholders to plant at the correct spacing, -then
cotton has a good development potential. Its main drawbacks are the
‘susceptibility to pest damage, the high labour requirement and the long -growing
period. Pre-planting and post-planting operations result in a total period- of
"6 to 7 months which is a constraint when aiming for a 200% -cropping- intensity.
Jute and kenaf are excluded as development crops because of the large volumes of
water needed for retting, that is stripping the bark from the ‘stem. and
‘separating the fibre from the bark. ' '

"Vegetables: the main markets for vegetables are the urban areas and it is. likely
‘that most, if not all, the demand is already being met by local -producers.
*Thug; while there 'may be some scope for supplying these ‘markets, .it:wauld: be
“Ihsufficient to.'support a major commercial vegetable component in the cropping
_pattern. It has been assumed, however, that each smallholder would have- 0.1 ha
-of vegetables, primarily for home consumption although there would be: some -
surplus production for sale.

. Tobacco: local tobacco: is grown in the Lower Juba valley and sold in small-bales
‘or coils.. As :with vegetables, however, supply and demand for this.-type. of
_tobacco is usually in balance. Production of flue and fire cured tobacco would
‘be difficult because of the fuel requirement, also, the nitrogen content of the
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soils is likely to be too high for flue-cured virginia tobacco. In addition, the
world market for'aromatic and burley tobacco is already adequately supplied by
the traditional producers. Thus tobacco is not considered to be suitable for
inclusion in the Homboy cropping pattern.

3.3 Land Preparation

It is proposed that this operation should be done by tractor drawn implements
because, first, there is no tradition for using draft animals in the Juba valley
and second, the time available is severely constrained by the 200% target
cropping intensity, consequently land preparation by hand would not be possible.

Most mechanical land "preparation in Somalia is done with a disc plough but
occasionally mould-board ploughs are used. In previous studies both methods have
been recommended on the criteria that disc ploughs have a lower draft
requirement while mould board ploughs leave a more level surface and give better
weed control. Neither of these implements is being recommended for Homboy, where
it is proposed that land preparation should be by chisel plough and disc harrow.

The land should be broken by making two passes, at right angles to each other
with a chisel plough, followed by two passes, also at right angles, with a disc
harrow.

The chisel plough would fracture the soil body in both the vertical and
horizontal planes. This would greatly improve aeration and the initial
infiltration before the soil's swelling characteristics closed all the cracks.
The disc harrow should have two offset gangs of cut-away or scalloped discs.
Athough most crop residues should have been removed prior to land preparation,
it is likely that some will remain, using cut-away discs should ensure that the
residues are chopped into small pieces and either fully or partially buried.

Using a chisel plough should minimise the soil disturbance which will have two
beneficial effects, first, it will reduce any adverse effect on the level
surface of the field "and, second, it will reduce the loss of soil moisture by
evaporation from newly exposed soil surfaces. The two disc harrow operations
should produce a satisfactory tilth for planting crops such as maize, sesame,
cowpeas and rice. Use of chisel rather than disc ploughing should also result m
somewhat lower tractor hours per hectare than with disc ploughing. '

It is also proposed that land to be planted with cotton should be ridged, as is
the common practice on irrigated vertxso!s in the Sudan. Ridging has the
following advatanges:

it ensures the correct between row spacing (0.9 m) thus helping to get
the correct plant population;

- it makes thinning and weeding much easier;
- it reduces the risk of waterlogging;
- it increases the soil surface area thus aiding infiltration; and
- on sloping land, correctly aligned ridges reduce the erosion hazard.
The increased soil surface area does mean increased evaporation losses when the

soil is wet, but as scon as the top few centimetres are dry, moisture loss by
evaporation virtually ceases.
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.-All land preparar.mn operations have some effect on the results of prevmus land
'levellmg operations. The chisel ploughing and harrowing will have minimum
efféct compared to ridging which will destroy the results of land levelling. In
the Genale Bulo Marerta Project Report (MMP/HTS, 1978) it was recommended that
land levelling would be necessary after every two to three crop seasons. At
Homboy, however, it is proposed that -the land should be levelled after the
cotton crop, that is once every two years or after four cropping sea;ons

3.4 Crop. Production
(a) Introduction

Th;s is the staple: graln in the Lower Juba valley and,.indeed, throughout -much
.of the Southern Region. It has a high yield potential when n~r|gated and’ grown
"under good management L.arge quantities of maize are imported each yedr, the
amount dependxng on the availability of locally produced grains. The péak: import
was 325 000 t in 1983; more than 150 000 t were imported in three other years
‘between 1977 and 1984

As maize is so popular and as it is likely that recurring drought conditions
will make it necessary to supplement local, rainfed, grain production by imports
_"_or ‘increased production from the irrigated sector, it was decided to irtlude
fmaize as a major component of the Homboy croppmg programme-.

(b) Soil Requirement

Maize grows well on most soils, but it prefers a well-structured, permeable soil
~with, if possible, a high organic matter content. The soil should be well
gerated and free draining as maize has a low tolerance to waterlogging. The
'_deepest roots can reach down to 2.0 m but 80% of the water and nutrient uptake
.is.in the top 1.0 m of the soil profile. During the growing season, the: minimum
_;depth to ground water should be 0.8 m. The optimum pH is 5.5 to 7.0, but ‘maize
‘will coritinue to produce satisfactorily within a pH range of 5.0 to 8.0. Maize
has only medxum tolerance to salinity; an ECe of 5 mmho/cm will reduce:the yield
by 10%, while 7 mmhd/cm will reduce it by 50%.

(¢) Variety and Seed

,,‘-;Although the local preference is said to be for white maize, most farmers grow
‘mixed grain’ colour, varieties which produce well under local environmental
conditions.

The current MoA recommended variety is the composite Somtux which includes
the previously popular Afgoi composite and a Mexican variety in its parentage.
Somtux has proved very successful in a long series of trials at Central
Agricultural Research Station (CARS), but it is likely that it will have been
~ superseded by 'the time the Homboy scheme starts. Whichever variety is available,
- advance arrangements should be made with the Agricultural Research-Institute
(ARI), and, if it is working, the proposed seed multiplication centre at Afgoi,
to supply certified seed to Homboy for bulking by selected farmers.
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(d) Land Preparation

This will be done with a chisel plough and offset disc harrow as described in
Section 3.3. At this stage it is not proposed that the land should be ridged, as
suggested by MMP/HTS (1978) and HTS/MMP (1980), both of which recommended
furrow irrigation. The permeability of the sub-soil at Homboy should minimise
the waterlogging hazard, thus obviating the need for ridging and thereby
reducing the cost of land preparation. If the soil conditions are such that
ridging becomes necessary, the requirement for 60 to 80 hp tractors will rise
from 68 to 96 and for ridgers from 19 to 27.

(e) Planting and Thinning

Between 1967 and 1985, the ARI undertook 27 trials at CARS to try to determine
the optimum population or spacing for maize. When these trials were reviewed in
1986, it was concluded that factors such as inadequate recording of results,
poor research technique, and invalid results because of bird or pest damage,
made it impossible to make a definite recommendation on the optimum population
or spacing for maize.

It is necessary, therefore, to consider recommendations from other sources which
could be adopted for use at Homboy. Acland (1971) describes work done in East
Africa where it has been shown that low plant populations are one of the main
reasons for low average yields. In Kenya, 0.9 m x 0.25 m (45 000 plants per
hectare) has been shown to be best for high yielding, hybrid varieties providing
there is no risk of moisture stress. The popular Katumani composite, which is a
small plant, yields best at a population of 100 000 piants per hectare. llaco
(1981) recommends 40 000 to 60 000 plant per hectare for irrigated maize while
FAO (1979), quotes 20 000 to 30 000 and 50 000 to 80 000 plants per hectare for
large and small varieties respectively. MMP/HTS (1978) recommended 40 000 to
50 000 for the Genale Bulo Marerta area while HTS/MMP (1980) proposed 50 000 for
the Homboy project. .

Considering all the above, together with data from other sources, it is proposed
that the smallholders at Homboy should use 20 kg of seed per hectare; it should
be dressed with Fernasan D or its equivalent, at the rate of 0.3 kg per 100 kg
of seed. This seed rate should be adequate for a target population of 45 000 to
50 000 plants per hectare. This could be achieved by the following spacings:
1.0 m x 0.2 m (50 000); 0.9 x 0.2 m (55 000); 0.9 m x 0.25 m (45 000) or 0.8 m x
0.25 m (50 00D). :

It is proposed, however, that the within row spacing is doubled to 0.4 m or
0.5 m. To obtain the same population it would be necessary to plant 3 to 4 seeds
per hill and thin to two, instead of 2 to 3 seeds thinned to one seedling at the
closer within-row spacing. The seed should be planted between 1lst and 28th April
so that the crop can make maximum use of the gu rainfall.

() Fertilisers
The research programme at CARS from 1965 to 1984 included 32 trials which tested
fertiliser treatments on maize. ARI (1986-3) has reviewed this programme and

considers the trial results inconclusive, however the following summary suggests
that the response to nitrogenous fertilisers cannot be disregarded.
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Significant Not significant Unknown Invalid

N only trials 9 6 - 1
P only trials - 5 < "
-N.and P trials 1 2 3 -
N, P:and K trials - - 2 1
DAP trials - 2 -

The CARS data cannot be used to identify the source of N (it could be urea,
‘ammonium sulphate or ammonium nitrate) or the application rate which varied
from 46 to 150 kg N per hectare. :

In Tanzania, the recommendations range from 0 to 80 kg N and 0 to 50 kg P20s
per hectare whereas in Kenya it can be as high as 190 kg N and 120 kg P20s per
héctare . MMP/HTS (1978) and HTS/MMP (1980 both recommended 79 kg N dnd 25 kg
P20s per hectare.

_The_recommendation for Homboy is 40 kg DAP after the first disc harrowing
“operation and 110 kg urea to coincide with the onset of rapid shoot growth some
20-25 days after planting. These rates will supply a total of 60 kg N and 20 kg
P05 per hectare, which is equivalent to about 70% of the Nl and P20sg removed by
the assumed yield. :

(g) Weeding

If_the plant is checked by weeds during the seedling stage, subsequent growth
‘will continue to be adversely affected irrespective of the efficiency of later
‘weeding operations. Trials in Kenya showed that three weedings, when the crop
was 75, 450 and 950 mm high, gave 1 200 kg more grain per hectare than one
‘weeding at 450 mm. ' :

Weeding should commence soon after emergence, when the seedlings dare 50 to
70 .mm high. Two subsequent weedings, at 20 to 25 and 40 to 45 days after
planting will probably be required, after which the crop should be tall enough
to shade out weed growth. '

_ Herbicides such as Primextra 500 FW applied by a ULV sprayer such as the Birky
would give good control. This method of weed control, however, is not recom-
- mended because first, the Homboy farmers should have ample family labour to
meet the weeding requirement and second, herbicides containing atrazine ‘can
" have adverse residual effects on a . following crop unless they are used
‘correctly. ‘ :

(h) Pests and Dieseases

Although maize is attacked by many insect pests, the most serious one is likely
to be stalk borer (Chilo _sp). This can be controlled by putting a pinch of
diazinon 10 G granules into the funnel made by the top leaf at 13 days after
planting. It may be necessary to repeat this operation some 35 to 40 days after
.planting. Each treatment would require about 5 kg of diazinon giving a total
‘requirement of 10 kg/ha. -

A second method of control is to apply 15 kg of carbofuran 10 G granules at
.planting time. This is equivalent to 0.6 g per planting hole at the wide
spacing. The carbofuran could be sapplied by using a small plastic measure
similar to those provided by the agro-chemical industry to tobacco farmers in
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East and Central Africa. Trials in 1984 (ARI-1986) indicated that 0.75 kg of
active ingredient (ai), which could be supplied by 15 kg of carbofuran 5 G, may
be as effective as 3 kg of ai. If this is confirmed in subsequent trials at
CARS, the lower, and there fore cheaper rate, should be used at Homboy.

Carbofuran is a systemic pesticide that should protect the plant against all
leaf eating, boring and sucking pests for a period of 60 days. It is also a
nematocide so will give protection against eelworms.

The third method of control would be to spray with Polytrin C 440 EC or Curacron
250 EC/ULYV using a Birky sprayer that has been fitted with an insecticide head.
Each chemical would have to be applied twice, Polytrin at 1.25 1 and Cuvacron at
2.5 1/ha at about 14 and 30 to 40 days after planting. The labour requirement
would be 0.5 man days per application. The choice of which method to use wil
depend on the relative costs and labour requirements. :

Maize is susceptible to a range of fungus diseases, but these are seldom of
economic importance and consequently no control measures are proposed.

() Harvesting

The crop should be harvested by hand as picking the cobs is not very labour
demanding. This method is preferred to cutting and stooking as it reduces the
time required for the cobs to dry out. After the cobs have been harvested the
stalks should be cut and removed from the field.

§)) Post-harvest Operations

Maize required for home consumption, or for sale, would be shelled by
traditional methods and sold, or stored unhusked in a covered pit. Pit storage
is widely practiced in Somalia and storage pests are not considered to be a
major problem. If the incidence of such pests increases, the grain should be
treated with an insecticidal dust, such as malathion 1%, (0.1 kg per 100 kg of
seed) or pirimiphos methyl dust.

(k) Yield

Average maize yields in Kenya and Tanzania are about 1 200 kg and 600 kg/ha
respectively. These relatively low levels are a result of a low standard of
husbandry, and much of the maize being rainfed and in a mixed stand. Unimproved
varieties grown under good management in Kenya have produced 2 000 kg/ha, while
hybrid varieties grown under similar conditions. have produced as much as
8 000 kg/ha (Acland 1971). Average yields of irrigated maize' in the USA are
about 6 000 kg/ha (Ilaco 1981).

Yields obtained on research plots at CARS have ranged from less than 500 kg to
more than 5 000 kg/ha. MMP/HTS (1978) estimated smallholder yields at Genale
Bulo Marerta would reach 2 500 kg/ha after 8 years. HTS/MMP (1980) estimated
4 000 kg in the gu and 3 500 kg in the der after 10 years.

Smallholders' maize receiving up to four irrigations in the Lower Shebelle (LSV)
and Middle Shebelle (MSV) in 1986 produced average grain yields of 2 000 to
2 500 kg/ha in 1986; in 1984 and 1985 the yield range was 2 300 to 3 300 kg/ha
(AFMET 1985). As the LJV resembles the LSV more than the MSV, one would expect
to get similar yield levels to those recorded by AFMET in crop cutting trials.
With an optimum range of inputs and regular irrigation, the yields should be
even higher.

The estimated average yield at Homboy is 3 000 kg/ha, although the better
farmers can be expected to obtain 3 000 to 4 000 kg/ha in most years.
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3.4.2 Cotton
(a) Introduction

-Cotton has been an important crop in Somalia with an area exceeding 20 000 ha
-and ‘producing about 5 200 t of seed cotton. The highest average yield was said
“to be 700 kg/ha in 1974; from 1970 to 1985 the annual average was 340 kg/ha.

Somaltex estimated that 12 000 ha were planted in 1985; the 1986 estimate was
20 000 ha but low rainfall reduced the area harvested to 10 000 to 12 000 ha.

(b) Soil Requirements

Cotton prefers a well drained moisture-retaining soil, preferably with a fine to

‘medium texture; in practice it is grown on a wide range of soils including
"heavy, cracking. .clays. A free draining characteristic is preferable as cotton
has low to medium tolerance of short periods of waterlogging; it is very
intolerant to waterlogging in the seedling stages.

Although cotton has a strong taproot, 70% to 80% of the rooting system is
.concentrated in the top 0.9 m of the profile; the preferred minimum depth to
groundwater is 1.0 m.

The optimum pH is 5.2 to 6.0, but it grows well in soils with a pH ranging from
4.8 to 7.5. An ECe of 10.0 mmho/cm reduces the yield by only 10%; 16 mmho/cm
‘would reduce the yield by 50%.

() Variety and Seed

Sofnaltex intendsato replace the current variety (Acala 4-42) with. Acala 44 for
‘which seed is being multiplied at Afgoi by the Agricultural Research Department
of the University. A proposal has been submitted to FAO for financial assistance
to establish a cotton seed multiplication centre, which would also be used for
training and research programmes.

‘Consndermg the :above, the only recommendation that can be made at this time is

“that-the proposed seed multiplication centre should be established as:soon. as
possnble The  distribution of new improved and true to type seed. is so
important that ‘any delay in establishing the multiplication centre should be
offset by selecting good farmers to produce certified seed.

As hand planting is the recommended method, mechanically delinted, fuzzy seed
will be quite satisfactory. Seed dressing machines should be installed at each
operatxonal ginnery; dressing with 0.35 kg of 12% bronopol dust per 100 kg seed
“is" ‘recommended to control seed borne fungal diseases. Other p0531ble seed
difessings are benodanil at 0.25 kg, thiabendazole at 0.3 | or quintozene. at
0.4 kg per 100 kg of seed.

(d)  °  Land Preparation

“This is discussed in Section 3.3. The land would be chisel ploug'hed,"disc
‘harrowed and ridged by the project's Agricultural Machinery Unit.
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(e) Planting and Thinning

The recommended seed rate is 25 kg/ha. This would be hand planted, 25 mm deep,
on ridges 0.9 m apart and with 0.25 m between planting points. The use of fuzzy
seed will give a variable number of plants per point and necessitate thinning.
This operation should be done about three weeks after germination when the
plants have their second true leaf; the number of plants per point should be
reduced to the two strongest. This will give a theoretical plant population of
88 000 per hectare but in practice it is likely to be lower because not all
plants will survive to maturity. This population is recommended for the Sudan
and falls within the frequently quoted range of 40 000 to 100 000 plants per
hectare (ILACO 1981).

To ensure that the crop matures in the dry period before the gu rainy season;
the seed must be planted in August. An average planting date of 15th August
means that picking can start in early January and be completed by mid-February.

(f) Fertilisers

As far as could be determined, only one fertiliser trial on cotton has been
undertaken by CARS. Rates of 0, 50, 100 and 150 kg N per hectare and 0, 50 and
100 kg P per hectare were tested, and the results showed a positive correlation
between application rates and yield, although there was no interaction between N
and P. As it would be misleading to draw any definite conclusion and make
recommendations on the results from one trial at Afgoi, it has been assumed that
fertiliser requirements at Homboy will be 115 kg of urea and 40 kg of diammonium
phosphate (DAP) per hectare. These rates will give 54 kg N and 20 kg P05 per
hectare which approximates to the quantities removed by a crop yielding 1 500 kg
of seed cotton per hectare (HTS/MMP 1980). The DAP should be broadcast just
before ridging, whilst the urea should be applied 40 to 50 days after
germination. The application of urea should be timed so that it follows a
weeding operation, to reduce the amount of fertiliser that is taken up by the
weeds.

(@) Weeding-

" Cotton seedlings are very susceptible to competition from weeds. If the weeds
are not removed early, the growth of the cotton will be retarded to such a
degree that it cannot recover, and the yield will be seriously reduced. Weeding
should begin in the first week after planting to minimise competition with the
young cotton plants. The Homboy Report (HTS/MMP 1980) recommended four hand
weedings, but it would be preferable if the weeding operation could be
continuous until the crop canopy is sufficiently dense to shade .out any further
weed growth. This should occur 65 to 75 days after germination.

Weed control could be done with herbicides but using such chemicals demands a

high degree of skill; also herbicides are expensive and have to be imported,
consequently hand weeding is the preferred and recommended method.

() Pests and Diseases

Cotton has more insect pests than any other crop. In some countries, for
example, Sudan and Thailand, more than ten sprays are usually required to
prevent major damage by insects. Fortunately cotton pests have not been a
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_serious problem in Somalia though the American (Heliothis sp) and Spiny (Erias
-§_p_);5bouworms have caused damage to cotton at Afgoi and Balcad. Most -of the
‘other common pests of cotton (aphids, stainers, jassids) are also present, but
to date they have only done minor damage.

It is to be expected that the introduction of intensively grown cotton on
.1 900 ha will lead to increased populations of insect pests. It was decided,
.therefore, to include the spray regime proposed by the Ciba-Ceigy exténsion
_staff, namely six sprays of Polytrin C 440 EC at fortnightly intervals, starting
35 days after germination. The Polytrin should be applied at the rate ‘of
1.0 1/ha using the Birky ULV sprayer with an insecticide head.

Polytrin C 440 EC is a mixture of two insecticides, profenofos, an
- organophasphate, , and cypermethrin, a synthetic pyrethroid. This combination
‘makes it effective against a wide range of pests including bollworms, ‘sucking
pests, leaf eaters and spider mites. '

It must be emphasised that Polytrin, like most other modern pesticides, is toxic
and care must be used when spraying the cotton. To ensure that the spraying is
done correctly, the extension staff must be well trained so that they can
demonstrate the correct procedures to the smallholders.

(OF Harvesting

‘It is proposed that the cotton should be harvested by hand. There are two
{Irternational cotton harvesters at Balcad, which Somaltex says it . may
rehabilitate for use in an emergency such as shortage of harvesting labour. This
is believed to be impracticable because mechanised cotton picking requires:

- growing varieties which mature evenly and have plants of equal héigljt
and size;

- high husbandry standards, particularly spacing, fertiliser treatment
and pest control;

- efficient and timely defoliation;

- installation of additional seed cotton -cleaning machinery at °the
ginnery;

- . atransporting system which can move bulk cotton from the field to the
ginnery;

- and large fields to prevent downtime when manceuvering the picker ‘in
the field or moving between fields. %

Growing medium staple cotton means that it can be harvested in three picks. The
top pickers in Zimbabwe can harvest up to 60 kg of seed cotton per day, but‘the
‘average there and in most other cotton producing countries is 20 to 30 kg per
day. It has been -assumed that the smallholders at Homboy will be able to pick
25 kg per day giving a labour requirement for harvesting of 60 work days. '

The current practice of having only one grade should change to the more common
three grades. Some countries have only two grades with a large price
differential, but this system often results in the lower grade being left on the
plants. Having three grades with a lower price differential between each'grade,
encourages the farmers to harvest all their cotton. The extension service should
teach - the farmers to grade as they pick; this method reduces the need for
~regrading and the likelihood of the cotton being rejected at the buying post

.because it consists of mixed grades.
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() Uprooting and Burning

Most cotton producing countries have a statutory close season, but not all of
them enforce it. The rationale behind a close season is that, by uprooting and
destroying all the cotton plants, the risk of a carry-over of pests and diseases
is greatly reduced.

It is recommended that, if Somaltex is serious about expanding cotton production
to meet the needs of the local textile industry, then cotton uprooting
legislation should be drawn up and enacted as soon as possible. Even if such
legislation is not approved, it is proposed that a cotton close season from lst
April to 30th June should be adopted at Homboy. It is further proposed that
agreement to accept such a close season should be a conditional clause in each
tenancy agreement.

When calculating the time available for lénd preparation for maize, which
follows cotton in the proposed crop rotation, a period of four weeks (mid-
February to mid-March) was left free for uprooting and burning of the cotton
stalks.

Uprooting of the cotton stalks could be made much easier by partial
mechanisation, as is done in countries such as Sudan. The roots are cut 5 to
10 cm below the soil surface by a blade which is attached to a tractor drawn
toolbar. Tractor availability at this period would be adequate, but using them
would increase the production cost for cotton. It is proposed, therefore, that
this operation should only be considered, if and when, it is shown that the
smallholders' labour resources are inadequate to meet the needs for uprooting
the cotton stalks.

(k) Yield

The best treatment in the one fertiliser trial at Afgoi produced 3 450 kg of
seed cotton per hectare. On the Bura Irrigation Scheme in north Kenya and at
Tenterhoe in Ethiopia, smallholders get yields of 2 500 to 3 000 kg/ha. Yields
of irrigated medium staple cotton in Sudan are much lower at about 1 400 kg/ha.
The Genale Bulo Marerta Project (MMP/HTS 1978) estimated smallholder cotton
yields of 1 500 kg/ha after 8 years while the Homboy project (HTS/MMP 1980)
estimated 2 500 kg/ha after 10 years.

While it is likely that some Homboy smallholders will get yields in excess of
2 000 or even 2 500 kg/ha, it is just as likely that others will get much lower
yields. This could be because they planted the cotton late, the weeding
operations were inadequate or untimely, they missed one or two insecticide
sprays, or they were unable to complete the harvesting.

It was assumed, therefore, that the overall scheme average yield would be

1 500 kg of seed cotton per hectare giving a total production of 2 850 t
equivalent to about 1 850 t of lint.

3.4.3 Sesame

(a) Introduction
Sesame is an important oilseed crop which is extensively grown under rainfed and

wild-flooding irrigation in the Southern Region of Somalia. It is the most
popular vegetable oil, although this fact has been masked by the high level of
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imports in recent years. Local productlon of vegetable oils, of which. sesame
acctounts for some 90%, has been running at about 47% of total demand, the
~“-shortfall in 'supply has been met by importing large guantities of soya. and

"'slbr)ﬂower oil.

_The relative popularity of sesame oil is demonstrated by the fact that. in the
~study area, and elsewhere, its retail price is more than twice that of any
'lmported substitute. Several other oilseeds were considered for ‘inclusion.inthe
r‘:Homboy cropping pattern (see Section 3.2), but the popularity and good: market
"prospects for sesame oil, coupled with the shortfall in supply, led to the
TSelectlon of sesame as a development crop.

(b) Soil Requirements

_Segame prefers a medium to coarse textured, freely draining soil, but:as with
many crops, it is grown in soils ranging from sands to vertisolic clays. .It has
10w to medium tdlerance of short periods of waterlogging; during the: ‘growing
.-season the minium groundwater depth should be 1.0 m. The plant has a.distinct
,taproot about 0.9 m long and a dense surface mat of feeding roots. The range of
A‘pH ‘tolerance’ for satisfactory yields is 5.5 to 7.0. Some varieties have been
"‘known to tolerate as much as 10 000 ppm total soluble salts, but salt tolerance
dxffers greatly among varieties.

(c) Variety and Seed

A lot of work has been done in several countries to try to develop. an

- indehiscent variety and thereby reduce harvesting losses, but no comrhercially
successful varieties have been identified. Several reputedly improved varieties,
such as Morada ,and the Venezuela 50's series, have been tested in East Africa

- and Somalia. In 1974 over 20 introduced varieties were tested at CARS (MMP/
SHTS, 1978) but ‘none of these has proved to be consistently superior to:the
16cal varieties. These have been selected, albeit unwittingly, by the' ‘local
_farmers over a long period of time, as the highest yielding and best adapted to
the local climatic conditions.

,ffE‘-ﬂs’- assumed that the scheme farmers will continue to select their seed from

" the previous crop. If, by the time the scheme starts, an improved variety -is
‘avallable, then arrangements should be made to obtain sufficient seed for all
the farmers, or sufficient for a bulking exercise in the early years of the
scheme.

(d) Land Preparation

fTi'\ié wotild be by chisel plough and disc harrow as described in Section 3.3.

(e) Planting and Thinning

"Plantmg would be by hand, on the flat. A 1984 der season trial'at CARS (MoA,
1980-2) attempted to compare four plant populations but there was no
significant difference between any of the treatments (250 000, 375 000, 500 000

_-.and 625 000 plants per hectare). In rotation experiments with maize, the ARI
"‘uses a spacihg of 0.8 m x 0.25 m Wthh with two plants per hill, gives a

‘population of 100 000 per hectare.
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HTS/MMP (1980) recommended a seed rate of 8 to 10 kg/ha and a spacing of 0.75 m
by 0.3 m. Tribe (1967) quoted 6 to 9 kg/ha. MMP/HTS (1978) stated that sesame is
able to compensate for quite a wide variation in population and recommended 8 kg
of seed per hectare.

In many countries where smallholders grow sesame, the area per holding is
relatively small, often less than 1.0 ha and the seed is broadcast; this is
followed by thinning to about 10 cm between plants when it is grown either in a
pure stand or in association with other crops {(such as cotton, beans, maize). As
the farmers at Homboy will have 1.0 ha of sesame, and as double cropping will
make great demands on the farmers' labour resources, it is recommended that the
crop should be in rows, 0.7 to 0.8 m apart, with a pinch of seed being planted
every 0.25 to 0.30 m. This method of planting will make the subsequent weeding
operations much easier.

The seed should be dressed with Fernasan D, or its equivalent, at 0.3 kg per
100 kg of seed. The recommended seed rate is B kg/ha. At the first weeding, the
seedlings should be thinned to 2 to 3 plants per hill; this would give a
population of 100 000 to 150 000 plants per hectare. ’

It has been clearly demonstrated at CARS (MoA, 1986), that sesame should not be
planted in the gu season because of its susceptibility to fungus diseases,
particularly Cercospora spp and Alternaria spp. In the Homboy cropping pattern
(see Section 3.7), sesame is included as a der crop to be planted between 15th
October and 15th November.

(f) Fertilisers

Although it is reported that sesame does not respond well to fertilisers
(Acland, 1971, MMP/HTS, 1978), it is well known that the crop grows best on
fertile soils. Two trials at Afgoi did give significant yield increases but only
with high application rates, (up to 150 kg Nl and 300 kg P70Os per hectare).

MMP/HTS (1978) and HTS/MMP (1980) both recommended 23 kg N and 13 kg P20Os per
hectare. In the absence of any evidence to the contrary, the same rates (40 kg
of urea and 25 kg DAP) are proposed for Homboy as they provide all the N and
half the P20s removed by a crop yielding 600 kg of seed per hectare (laco
1981). The fertilisers should be broadcast by hand after the first disc
harrowing operation.

G} Weeding

Sesame has a very slow growth rate in the early stages comsequently it is
intolerant of weed competition. The first weeding operation should start 5 to
7 days after germination; if the weeds are not removed at this stage the entire
growth cycle will be adversely affected and yields will be reduced. The second
weeding should begin 15 to 20 days later.

Hand weeding will be made much easier by row planting. If the seed was to be
broadcast, the labour requirement for weeding would increase considerably.

(h) Pests and Diseases

It was noted in Section 3.4.3(e) that the first pest control measure is to grow
sesame only in the der season. This avoids the high humidities which prevail
from April to September, and. which provide an ideal environment for the spread
of fungus diseases.
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‘The-sesame webworm (Antigastra spp .) can cause damage in the der season,but-the
“mair pest is likely to becutworms (Agrotis spp) which kill the newly. emerged
+geedlings. As severe outbreaks are irregular, no control measures against .pests
or diseases have been included on a reqular basis.

Ay Harvesting

-Being dehiscent- and very prone to shattering, the crop has to be haryested by
~hand. The current practices (Section 2.5) should be followed. The HTS/MMP (1980)
_-""'__'t""odp'o'sal of standing the stooks on plastic sheets may reduce the seed :loss, but
‘it 'is doubtful if the saving would be sufficient to cover the cost of the

" shéets.

_' () Post-harvest Operations

TThi'e'shihq would be. done by carefully shaking upturned bundles of stalks,: fhe
seed would need to be winnowed to remove plant debris prior to sale or'storage.

‘—?étﬁr‘ed ‘sesame seeds are seldom damaged by stored product pests unless: the
-sétdrage period is more than 9 months (Tribe 1967, £1 Baradi, 1972).

(k) Yield

Smallholder, rainfed sesame yields in East Africa are 200 to 350 kg/ha, however,
if improved practices are followed they can rise to 450 to 550 kg/ha (Acland,
-1971). Tribe (1967) quotes yields up to 1 000 kg in Sudan, (this must -have ‘been
i exceptionally favourable conditions as 300 to 400 kg is a more usual <level),
and 1 000- to: 2 000 kg/ha under research conditions in the USA. Ilaco .(1981)
“estirates a range of 200 to 700 kg/ha in the main producing countriesy while
MMP/HTS (1978) and HTS/MMP (1980) both estimated a smallholder yield which
reached 800 kg/ha after 10 years. The ARI at CARS has seldom exceeded 650 kg/ha
* éven under research conditions.

*If the' crop always 'has adequate water. available so that it never. suffers
‘foisture stress, and if all the proposed husbandry practices are carried out
“correctly, then it should be possible to obtain up to 1 000 kg of seed ‘per
hectare at Homboy. It is unlikely, however, that this level could be achieved: by
all the farmers on the scheme; consequently an average yield of 600 ka/ha has
been assumed.

38,48 Pulses
ﬁj(é) | Introduction

Protein is one of the major components of the human diet. In "developing
countries, the production of vegetable protein is important because of the: high
‘tosts of refrigeration/dryirig/processing requirements of animal protein. Gfain
legumes or pulses, such as cowpea, are a major source of vegetable proteins

Another important advantage of pulses is their ability to fix atmospheric
nitrogen, providing the appropriate rhizobium strain is present .in the. soil.
This reduces the requirement for high cost nitrogenous fertiliser and reduces
“the depletion of soil fertility. ‘ :
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These two points were the main factors behind the decision to include a grain
legume crop in the proposed cropping pattern. There is a wide choice of grain
legumes, several of which are listed in Section 3.2, which could be grown at
Homboy. Cowpeas were selected on the basis that they are a popular food in
Somalia, the leaves and pods can be eaten as green vegetables or the crop can be
left to produce dry grain.

The 1986 cropping programme on MIP has indicated that high humidity in the gqu
season may result in a high incidence of fungal diseases on irrigated cowpeas,
although at Homboy where rainfed cowpeas are extensively grown in the gu, the
farmers did not consider that diseases were a serious problem. If, however,
diseases prove toc be a major yield constraint of irrigated cowpeas at Mogambo
and, therefore, a potential problem on the Homboy scheme; the scheme farmers
could plant mung bean which has been less susceptible to fungal diseases when
grown at MIP. The costs and benefits of mung bean would be very similar to cow-
peas, the growing periods are the same and both are legumes, thus changing from
one to the other would not affect the returns to the farmers or the project.

(b) Soil Requirements

Cowpeas can grow on a range of well drained soils, thriving best in a loamy
clay. In Sudan they are grown on soils ranging from coarse sand to cracking
clay. They have low to medium tolerance to short periods of waterlogging, and
prefer a minimum groundwater depth of 0.4 m during the growing period. The range
of soil reaction over which cowpeas will give a satisfactory yield is pH 5.5 to
7.5, they tolerate poor acid soils and have a better tolerance of salinity
compared with other grain legumes. An ECe of 2.0 mmho/cm will reduce the yield
by 10%, while 5.0 mmho/cm will reduce it by 50%.

(c) Variety and Seed

Research programmes at the CARS, Afgoi have tested a range of improved
varieties, provided mainly by the International Institute of Tropical
Agriculture (IITA) (MoA, 1986 Nr 1 and 2). Three promising varieties, namely TVX
4659-13C 1K, TVX 199-012 F and IT 82E-32 were selected for further testing. In
the 1984 der season and with a population of 67 000 plants per hectare, they
significantly outyielded .the local control variety. The yield increase was about
70%. Even at a lower population of 33 000 per hectare, the variety TVX 4659-
13C1K significantly outyielded the local variety. ;

The ARI intends to undertake further varietal testing at CARS before selecting a
variety for general release. The availability of adequate supplies of improved
seed should present no problem as the Homboy project is not scheduled to start
until well into the 1990s. By that time the varietal programme should have
finished and a seed multiplication programme should be well advanced.

The MIP has introduced determinate varieties; that is, they produce most of the
flowers and seeds within a short period, because the crop is harvested
mechanically. Either determinate or indeterminate varieties could be grown at
Homboy because first, the cowpeas will be harvested by hand and second, a
growing period of 90 days, plus 14 days to complete harvesting and remove crop
residues, has been included in the cropping calendar.

(d) Land Preparation

This would be done with a chisel plough and offset disc harrow as described in
Section 3.3. ‘
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(é:), 'Planting and Thinning

The cowpeas would be planted by hand and on the flat. Few plant population
mals have béen done at CARS and to date there are no statistically-proven
‘recommendations on spacing. The general trend has been that-higher populations
give higher yields. In the der 1984 variety trial the highest yielding. -variety
-was , not significantly better at the higher population, whereas two other
lmproved varieties gave significantly (5% level) higher yields at the higher
populatlon level.

In rotation expenments, CARS uses a population of 100 000 plants per hectare.
Kay (1979) quctes populations ranging from 40 000 to 100 000; El Baradi (1975)
“Guotes 40 000 to 180 000, while Acland (1971) quotes 56 000 for cowpeas in East
Afrlca.

T the finally selected variety has an uprlght habit, the populatlons should “be
‘high (say 125 000 to 150 000) but a spreading, indeterminate type would: need a
‘lower population of around 75 000. These levels could be obtained by the same
spacing, say 0.6 m x 0.2 m, which gives 83 000 planting points per hectare, thus
thinning at the first weeding to one or two plants per hill would give ‘the
- requisite populations. It may be that future work at CARS will identify an
optxmum population and spacing; if this happens, the farmers at Homboy should
adopt ‘the CARS recommendation.

A seed rate of 30 kg/ha should be adequate to achieve the proposed plant
populations. The seed should be dressed with a fungicidal dressing such as
F’ernasan D at the rate of 0.3 kg per 100 kg of seed.

() Fertilisers

'Bemg a lequme, cowpeas should not require much nitrogenous fertiliser, but it
_has been observed in Sudan and elsewhere (El Baradi, 1975), that a . small
apphcatxon of nitrogen at planting seems to stimulate the nitrogen fixing
process as well as seedling growth. Tt is proposed, therefore, that 50 kg of DAP
-per hectare should be applied by hand between the first and second harrowmg
‘Operations. This will provide 9 kg of N and 25 kg of P20s per hectare.

A senes of trials was carried out at CARS in the 1984 der season to" investigate
‘the effect of rhizobium innoculation together with the applications of various
. major and minor nutrients (P, Cu, Zn, Mn, Fe). The overall results. were
-inconclusive. Rhizobium alone, or in combination with one of the nutrient
elenl-aents, prodiiced a significant increase in grain yield in only two ott of - six
trials.

'in several of the trials; one or more of the rhizobium treatments: gave a
significant increase in the number of flowers/pods, the fresh weight--of-_.nodules
.or the oven dry weight of plants, but the increases were not carried through' to
gram yields. To save time and space, a series of pot experiments could’ be used
“to. determine those aspects which merit further investigation at field level.

(q) Weeding

Cowpea seedhngs are very sensitive to competition by weeds, thus early weedmg
s éssential. It is proposed that this should be done by hand. Weeding, .could be
“done mechanically using a tractor mounted implement but this would be costly.: It
could also be done with, herbicides but the sensitivity of cowpeas to this type
. of adro-chemical (Kay, 1979), and the risk of damage to the crop; aré too high
to consider recommending chemical weed control.
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(h) Pests and Diseases

Insect pests are one of the main constraints affecting cowpeas; all parts of the
plant are attacked but it is the pests feeding on flowers and pods which do most
damage. Where pest control measures are undertaken, the usual regime is three to
four sprays, at weekly intervals beginning 28 days after germination, with an
organo-phosphorus pesticide. The proposed regime at Homboy is two or three
sprays at 28, 38 and 48 days after germination of 1.0 to 1.5 I/ha of
profenofos/cypermethrin pesticide cocktail. This would be applied using a hand
held ULVA sprayer and the average requirement would be 2.5 1/ha. This chemical
mixture should not be applied within 14 days of harvest and consumption, so the
third spray should only be applied to cowpeas that will not be harvested as a
green vegetable. p

Both fungal and bacterial diseases can cause losses. It is recommended, however,
that chemical control measures should be undertaken only when it is apparent
that the disease outbreak will lead to a major reduction in yield. If spraying
is necessary, then a proprietary chemical such as Benomyl or Perenox should give
adequate control.

Stored product pests can do serious damage to dry grain. It is recommended that
grain to be stored is mixed with Malathion dust, or similar pesticide, and that
sacks in which the grain is stored are dusted with malathion every four weeks.
The total requirement of pesticide will be 2.0 kg per year on each holding.

It was reported by El Baradi (1975) that cowpeas treated with groundnut or
coconut oil were fully protected against insect infestation for a storage period
of up to six months. Although seeds treated in this way lose their viability,
they are still quite suitable for human consumption. It is suggested that this
method of reducing storage losses should be tested at Homboy first, to see if it
works and second, to see if the oil-protected grain .is still considered to be
palatable.

(i) Harvesting

Pods can be harvested before the seeds are fully developed and used as a fresh
vegetable. Alternatively they can be left to mature and produce grain. In the .
latter case, time of harvesting is critical as the dry pods shatter easily.
Harvesting for grain should be done several times to reduce losses caused by
shattering; if a determinate variety is grown, it should be harvested when about
two-thirds of the pods are dry.

() Post-harvest Operations

The crop could be threshed by using a stationary combine or a small, engine-
powered threshing machine. To reduce costs, it is proposed that the crop should
be threshed by heaping the pods and beating them with a stick; clean grain can
be obtained by winnowing by hand.

It is to be expected that the smallholders will sell some grain and retain some
for home consumption. That which is retained should be treated with a pesticide
as described in Section 3.4.4 (h) and stored in sacks which are regularly dusted
with Malathion or similar stored products pesticide.
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(k) Yield

Cowpea: yields: are notoriously variable ranging from less than 100 kg to more
.than:3 000 kg/ha. One reason for the low yields is that cowpeas are often grown
as an inter-crop, when production seldom exceeds 200 to 300 kg/ha (El Baradi,
1975, Kay, 1979). Pure stands under good management and receiving a full rfange
of inputs can produce very high yields; Kay (1979) quotes 3 100 kg of dry grain
per hectare at IITA in Nigeria. Acland (1971) estimates that under East African
conditions, and with good husbandry, yields of 650 to 900 kg/ha should be
possible. The trials programme at CARS, which one assumes was under . good
- management produced yields up to 1 250 kg/ha. The MIP management estimates: that
a fully mechanised and expertly managed crop should be capable. of producing up
to 1 500 kg/ha. Currently up to 1 000 kg/ha is being obtained at Mogambo, but it
is hoped this will increase as the staff become more familiar with cowpea
husbandry under local conditions. :

Considering the inherent constraints of a smallholder farming system (see
Section 3.4.2(k)), it is assumed that, whilst some farmers will get yields of
1 000 kg/ha, or more, the overall scheme average will be 750 kg/ha of dry grain.

3.4.5 Rice
(a) Introduction

. Rice is: the most suitable crop for the heavy, slow draining soils which cover
some 950 ha .of the study area. It is also a very popular food as is shown by
imports which .exceeded 70 000 t per year from 1977 to 1984. During the same
period local production was about 8 000 t per year, but this situation was
skewed because private individuals imported rice which affected the market for
the local product.

There is no doubt that good yields of high quality rice can be grown in Somalia,
thus reducing the reliance on imported rice grain. Upland rice has been
recommended in' the past, but it was irrigated, not rainfed, with an irrigation
interval of four to ten days. In effect, the only difference from paddy rice was
_that no water layer was to be established. The rice.recommended for Homboy is
paddy rice, which is already being grown in the Lower Juba valley on the MIP and .
at Fanoole.

(b) - Soil Requirements

Paddy rice requires a fine textured soil which will retain a water layer on the
surface for much of the crop's growth period. This is why rice can only be
recommended for 950 ha of the Homboy scheme. Rice is not adversely affected by
- waterloggingbut it has a very low tolerance to drought and water shortage. The
optimum pH is>5.0 to 6.5, but the yield is satisfactory within the range of 4.0
“to8.0. Rice is moderately tolerant of salinity an,ECe of 5.0 mmho/cm reduces
the yield by 10%, while 8.0 mmho/cm reduces it by 50%.

(e Variety and Seed
The traditional varieties, Kendo and Shendo, originated in China.- Both. the

Fanoole Rice Scheme (FRS) and MIP are currently growing IR24. This variety .
was bred at the International Rice Research Institute (IRRI), especially for its

B83-20



sticky or gelatinous appearance after cooking. This characteristic, which is
popular throughout much of South East Asia, is not liked in Somalia. The variety
testing programme at MIP has already screened over 320 varieties while trying to
find a replacement for IR24. Unfortunately, the early maturing and popular
variety IR36, together with varieties developed from IR36, do not grow well
under Mogambo conditions. Two parental lines, however (namely, IR/9129/202/222/1
and TR/9129/201/222) and their offspring, appear to be well adapted to the Lower
Juba valley. The MIP staff are optimistic that their testing programme will
produce an acceptable replacement for IR24.

Such a replacement should be ready long before the Homboy scheme is developed.
It is recommended that as soon as construction of Homboy starts, an adequate
supply of seed should be ordered from MIP.

As rice is mainly self-pollinated, farmers do not need to be issued with fresh
seed every year. The small amount of cross pollination, however, does result in
some regression, consequently it is proposed that new seed should be provided
(at cost) every fifth growing season. New seed would be required for 240 ha each
season; at 90 kg/ha this would total 22 t which could be produced on 8 ha. This
area assumes 20% of the production is unsuitable for use as seed. The seasonal
requirements for new seed could be purchased from Mogambo, or it could be
produced on the Homboy scheme itself by approved or certified smallholders.

(d) L.and Preparation

This would be done with a tractor mounted chisel plough and offset disc harrow
as discussed in Section 3.3.

(e) Planting and Thinning

In the wet tropics, where paddy rice is usually the most important cereal crop,
it is normal to produce seedlings in a nursery and to transplant them by hand.
This task has such a high labour requirement that it was considered unsuitable
for Homboy. Mechanical planting, using a tractor-drawn, combine drill is
" proposed as the most appropriate alternative. This method, which is also used at
MIP and FRS, has the added advantage that no subsequent thinning operation is
required.

The distance between rows should be 0.15 to 0.25 m. This should provide a plant
population of about 600 000 per hectare, broadly equivalent to rice transplanted
at 0.15 to 0.25 m with two to three plants per hill. :

A population of 600 000 plants per hectare is high, but dense planting of
modern, short-term varieties helps to overcome the constraint on tiller
production that is imposed by the short, vegetative, growth period. As the
number of tillers is positively correlated with yield, close planting of modern
varieties can have a beneficial effect on yield (de Datta, 198l); another
advantage of close planting is that the rice competes better with weeds.

Prior to planting the seed should be dressed with Fernasan D, or its equivalent,
at 0.3 kg per 100 kg of seed.

() Fertilisers

Modern, short strawed, high yielding varieties (HYV) have a strong, positive
response. to fertilisers, particularly nitrogen. This response is made possible
by their resistance to lodging.
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Large amounts of N are required at the early and mid tillering stages to
mdximise the number of panicles; phosphorus is an essential constituent of all
the “plants biochemical processes; although potassium is less important, it is
still essential, and any deficiency will affect adversely both plant growth and
yield.

According to Acland (1971), the usual practice on irrigation schemes in Kenya
was to apply 30 kg N and 56 kg P20s per ha; this must have been primarily for
local improved varieties. Ilaco (1981), does not quantify application rates, but
observes that large doses of N are justified for responsive HYVs. MMP/HTS (1978)
recommended 140 kg urea and 50 kg DAP for Genale-Bulo Marerta area, as did
HTS/MMP (1980) for Homboy.

Trials at CARS showed that the most significant response was to 50 to 100 kg of
N per hectare, but only if applied during the first month of growth. Optimum
applications of P2Os appeared to be 25 to 50 kg per hectare, but only if N ‘was
applied as well. There was no response to K70.

At 'FRS they are applying 140 kg N and 25 kg P2Os per hectare, the rates used at
MIP are 150 kg N and 50 kg P20s per hectare.

The nutrients removed by a crop producing 4.0 t of grain per hectare would be
about 76 kg N and 28 kg P20s. Some 86 kg of K20 would be removed also, but these
should be adequately supplied from a clay soil.

The proposed application rates for rice at Homboy, 150 kg of urea and 60 kg DAP
per hectare, should pravide all the N and P20s required by the growing crop-

As the crop is to be drilled, it is proposed that the DAP should be applied with
the combine drill at the same time as seeding. The urea should be broadcast by
hand. Half should be applied at commencement of maximum tillering, 35 to 40 days
after drilling, .and half at panicle initiation, about 15 days later. The first
abplication should increase the number of tillers and panicles, while the second
should increase the number of filled spikelets per panicle (de Datta, 1981).

(g) Weeding .

Experience at MIP has shown that 5 | of piperophos per hectare, at 14 days after
- sowing, gave good control providing the soil was saturated. It had no herbicidal
effect when the soil was dry. MIP intends to apply this chemical by herbigation,
that is mixing it with the irrigation water just before it enters the field.
Even with a successful chemical operation immediately after seeding; MIP has
found it necessary to have follow-up sprays of 15 1 propanil and 4 | MCPA per
hectare. . .

' As herbigation would be difficult on a smallholder scheme where ‘it is likely
there would be a range of planting dates and as the Fanoole Irrigation Project
_is getting satisfactory weed control with 15 1 of propanil per hectare, the

following regime is proposed for Homboy. There should be a first spray of 5 !
propanil at the three-leaf stage, about ten days after planting, followed in
' some years by a second spray of 10 | propanil about 35 to 40 days later.

Some hand weeding will also be necessary and this has been allowed for in the
crop labour requirements. It is suggested that some simple, hand-operated,
rotary weeders, which can be seen throughout South East Asia, should be imparted
for testing. Details of possible suppliers of such machines, or blue-prints from
which ‘they could be made, could be obtained from IRRI. ’
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Another aid to weed control is the water layer, but this is not effective unless
a mimimum depth of 0.05 m is maintained.
(h) Pests and Diseases

Insect pests are not a major problem, but the stemborer, Chilo partellus, is
likely to cause some damage in most years.

While the indiscriminate use of pesticides as a preventative measure cannot be
recommended, it has been assumed, for analysis purposes, that one of the
following control measures is used at the most susceptible growth stages. These
are at tillering and at heading.

Spraying with profenofos and cypermethrin at 1to 1.5 I/ha for each application;
or a first spray of 2.5 | of dicrotophos per hectare followed by 2.5 | of
carbaryl; or 5 kg diazinon 10 G granules in the leaf funnels at early tillering.

The main pest of rice is undoubtedly the weaverbird, (Quelea quelea), although
other grain-eating birds also cause damage. The Quelea birds migrate into
southern Somalia about mid-July and remain until February or March. Their main,
and preferred food, is small grass seeds, but if these are in short supply the
~ birds will ravage a rice crop to such an extent that there is little grain left
to harvest. The risk of damage by birds is so great that 70 child days, that is
two children for about 35 days, have been included for bird scaring in the
labour requirements.

Roosts and breeding colonies can be destroyed by explosives or by aerially
spraying with fenthion; these methods have been extensively used in East Africa
but, although many birds are killed, the effect in the overall population is
very slight. Other control measures include spraying the crop with a bird
repelient, or using automatic bird scarers, however, these methods are not
capable of providing protection against Quelea spp. ‘

Bird scaring by children plus rapid harvesting by combine harvester are the most
efficient methods of minimising damage by birds. Growing rice in large blocks
also helps as this reduces the number of people required for bird scaring.

FRS mentioned rats and game animals as causing some, but not major, damage. It
is possible that growing a large area of rice will result in increasing damage
by rats, which are a major pest in the rice producing areas of South East Asia.
if this occurs, it will be necessary to introduce rodenticides such as Racumin
or zinc phosphide.

Rice diseases are not a problem. Blast (Pyricularia oryzae) has been identified
on the FRS, but the infection was too slight to cause any yield loss. The only
measure proposed for protecting the crop against diseases, is to dress the seed
with a fungicide.

(i) Harvesting

It is proposed that this operation should be done by a self-propelled, tanker
combine. Rapid mechanised harvesting will:

- help to minimise bird damage;
- avoid the very high labour requirement needed for hand harvesting and

threshing;
- minimise the harvesting duration thus enabling double cropping with
paddy rice.
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As each farmers' plot cannot be combined separately, the scheme management-and
extension staff will have to explain to the farmers ' just how the harvesting
operation will be done. Providing such discussions take place well in advance,
and the benefits to be derived from combining are explained in detail, it is
believed that this harvesting method will be acceptable to the smallholders at
Homboy.

6)] Post-harvest Operations

The grain will be transported from the field to the village in a high-sided,
tractor-drawn trailer. The trailer will have a bagging shute so that, if
required, some grain can be bagged off for the farmers whaose fields have just
been harvested. The balance will be taken by lorry to the rice mill at Fanoole,
or will be stored on the scheme for milling at a later stage. ’

(k) Yield

There are 111 rice growing countries in the world. Japan and Spain have had the
highest average yield of 6 000 kg/ha. Some 70% of the countries produce under
3 000 kg/ha, while 52% produce under 2 000 kg/ha (de Datta, 1981).

The yield is a function of:

- the number of panicles;

- the number of spikelets per panicle;

- the percentage of filled spikelets;
the grain weight.

If any of these are adversely affected by factors such as moisture - stress,
nutrient deficiency or pest damage, the yield will be reduced.

If the conditions for growth are good, rice can produce very high yields, for
example IR8 gave 10 300 kg per ha in a replicated experiment at IRRI(de* Datta,
'1981). Smallholder rice yields on the Mwea Irrigation Scheme in Kenya average
about 5 500 kg/ha, with the more successful farmers getting up to 9-300 kg/ha
(Acland, 1917). Tlaco (1981) quotes an:average of 3 000 to 5 000 kg/ha for HYVs
with'high input levels and complete water control.

MMP/HTS (1978_) estimated yields at Genale Bulo Marerta would reach 3 500kg/ha
aftér 4 years and 4 500 kg/ha after 10 years. HTS/MMP (1980) estimiated
3 500 kg/ha after 10 years. The Jowhar experimental farm has produced-as much as
7 000 kg/ha but this required very heavy applications of N (115 kg/ha) and P20s
(64 kg/ha). The average yield at Jowhar was about 5 000 kg/ha. On the Haaway
Rice Scheme, yields rangeéd from 3 000 to 5 000 kg/ha, the higher levels required
69 kg of N per hectare. Average yields at Haaway were 3 000 kg/ha.

FRS has been growing irrigated rice since 1982. The highest yields obtained have
been around 7 000 kg/ha, but the overall average is 4 200 kg/ha. At MIP yields
have varied from 2 000 to 7 500 kg/ha.

A crop cutting survey of IR24 on 42 smallholdings in the MSV in 1985 gave an
average yield of 4 500 kg/ha. The fertiliser use was 92 kg N and 45 kg P20s per
hectare; the seedlings were transplanted by hand at a 0.2 m by 0.2 m
spacing. 'Although these fertiliser rates are high and transplanting gives the
ideal plant population distribution, the production level gives a good
indication that, providing conditions are favourable and the input requirements
are met, paddy rice in Somalia has a very high yield potential.
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Taking account of the potential of HYV, the proposed input levels and yields
obtained in similar situations in Somalia and elsewhere, the estimated vyield
leve! of smallholder irrigated rice at Homboy is 4 000 kg/ha.

3.4.6 Other Crops

(a) Introduction

The World Bank's comments on the Interim Report proposed that in addition to the
recommended 950 ha of paddy rice and 3 000 ha of bananas the following crop
enterprises might be included in the Homboy cropping patterns: water melons,
grapefruit, tree fruits, and vegetables. The relative proportions suggested in
the Bank's comments for each of these enterprises is given in Table 3.2.

TABLE 3.2

Proportions of Possible Alternative Crops

Crop - Ha Percent(3)
Water melons 500 10
Grapefruit 500 10
Other tree fruits 200 4
Vegetab!es(l) 350 7
Arable craps(2) 3 350 69
Total 4 900 100

Notes: (1) The Aide Memoire did nat specify an area of vegetables;
350 ha is based on 0.1 ha per family.

(2) This is the balance of the arable area and would be
under a maize, sesame, cowpea, cotton rotation.

(3) Percentage of total area of 4 900 ha.

Source: World Bank Aide Memoire of 24/1/1987.

Although it is agreed that crop diversification is generally to be recommended,
and that crops such as water melons and citrus can be very profitable, it is
believed that it would be unwise to develop a cropping pattern along these
lines. The following sections discuss each component of the proposed pattern,

and the conclusions regarding the production of alternative crops to those
listed in Sections 3.4.1 to 3.4.4. ’

(b) Water Melons

This crop is grown in both the Northern and Southern Regions. The main
production area is the MSV where more water melons are being grown to meet the
local demand and to supply the modest export trade which has been developed by
Somalfruit. This export trade, however, is not on a regular or sustained basis,
rather, it has been developed to utilise spare capacity in ships loading bananas
and other cargo at Kismayo. It is possible that a steady export trade may have
developed by the time the Homboy Scheme is developed, but at this time it would
be unwise to base what would be a major development, on a doubtful market.
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“Somalfruit has studied potential markets in the Middle East and Europe Export
to Europe is limited to a short season (December to March), because the
Mediterranean countries are able to meet the demand for the remainder of the
year. In 1986, Somalfruit exported 1 010 t to the Middle East and 340 t to
Italy, worth a total of US$ 371 000. The company has sought additional export
‘outlets in these and other areas, but without success. Although it has no plans
to increase the exports of water melons, it intends to continue to monitor those
world markets which could be supplied from Somalia.

From an agronomic viewpoint, the suitability of the I_JV for water melons has
not. been provéd, although small areas are being grown, partlcu[arly between
Yontoy ‘and Kismayo. This crop prefers a fertile sandy, or sandy-loam sml, ‘which
is free draining. and has a pH of 5.8 to 7.2. The Homboy soils which are heavy
cracking clays have none of these characteristics. According to FAO (1979),
~heavy textured soils result in slower crop development and cracked fruits, if
the latter point were to apply at Homboy, the melons would be unsuitable for
either the internal or external market.

Water melons like a hot (30°C day, 22°C night temperature) and dry climate and,

. while they toierate a wide range of rainfall regimes, high humidity is almost
certain to result in severe problems with fungal diseases. Another advantage of
hot and dry conditions is that the fruit has a higher sugar content.

The crop responds well to fertilisers, indeed to obtain high yields it is
necessary to use levels such as 80 to 100 kg N, 60 to 140 kg P20s and 40 to
100 kg K20 which are equivalent to 170 to 200 kg urea, 130 to 310 kg TSP and
80 to 200 kg KCI per hectare (llaco 1981). HTS quotes applications of 25 to 40 t
organic manure plus 550 to 700 kg/ha of a 4 : 16 : 4 compound.

Pests include melon flies, cucumber beetles and nematodes, but it is the fungal
" diseases (downy and powdery mildew, anthracnose, alternaria and water melon .
masaic virus) which are likely to be the main problem.

The yield of water melons is very variable. FAO (1979) quotes 25 to 35 t while
HTS mentions 7.5 to 10t with up to 30 t in the USA. .

Bearing in mind that:

- the conditions at Hombgy would not provide the ideal agronomic
requirements;

- the current development has been in the Shebelle valley even. _'thouqh
"~ there is a distinct transport advantage for possible producers in- the
Lower Juba valley;

- the uncertainty of the market potential, particularly when the 900 ha
of water melons, proposed by TAMS-FINTEC for the Faraxaane project on
the Shebelle, would be in production well before Homboy;

- the farmers are going to have to learn about a new crop (paddy' rice), a
new type of agriculture (irrigation), and a very intensive work
programme (double cropping). Consequently it would be rather optimistic
to expect them to grow a new, perishable and disease prone fru1t crop
that would have to meet export market quality standards.
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It is believed that water melons should not be considered as a major new
development crop.

(c) Grapefruit

These are a popular crop in Somalia. They are grown in both the Shebelle and
Juba valleys, but those seen in the LJV during fieldwork were very poor and had
many trees missing. It would need a specialist input to determine the reasons
for the poor condition of the trees, but the most likely causes are soil
salinity and temporary water logging, irregular irrigation and nutrient
deficiencies, particularly N, K and possibly Zn.

Citrus tree roots have a high oxygen requirement so they prefer a well aerated
soil with a medium to coarse texture. The optimum pH range is 5.5 to 6.5, but
they can tolerate 5.0 to 8.0 and still give a reasonable yield. The depth to the
watertable should be at least 1.3 m as the tree has a strong taproot; the main
nutrient uptake is in.the 1.0 to 1.5 m zone. These requirements suggest that the
soils at Homboy would not be ideal for grapefruit. '

For any new development, particularly in an area where citrus is not being grown
extensively, it would be advisable to import disease-free seed of Rangpur lime
to be used as the rootstock. This variety is preferable to the sour orange and
rough lemon rootstocks as used currently. Similarly, disease-free bud wood of
Thompson's seedless and Marsh seedless varieties should be imported. Field
planting would be 7.0 m by 7.0 m triangular, giving 235 trees which, assuming a
20% supply requirement, would need 280 seedlings per hectare. To produce this
number of seedlings in a polybag nursery would require about 600 seeds, (0.25 kg
of seed), as it is likely that pests, diseases, deformation and death will
result in 50% of the seedlings being discarded.

Field operations would include clean weeding a circle (1.0 m radius) around each
tree. The rest of the area could be intercropped, preferably with a lequme, for
3 to 4 years, after which it should be left to grass over. This grassed area
should be slashed regularly.

The most likely pests are mites, mealy. bugs, scale insects, leaf miners,
rhinoceros beetles and nematodes. Diseases include gummosis, Diplodia, Tristeza
and Penicillium; the latter could be quite serious as it is most prevalent in
areas with high temperatures. Possible control measures are:

Mites - up to five sprays of 1.5 | Neoron 500 EC/ha
Scale and aphids - 20 1/ha of Malathion 10 EC
Scale - two sprays of 3 1 Ultracide 40 EC/ha
Ants - sprinkle 10 g of diazinon 2% dust at the base of each tree
Fungus diseases - Maneb or Zineb at 1.0 kg/ha
To get acceptable yields it would be necessary to ensure regular and fairly

heavy applications of fertiliser (Table 3.3). The trees are almost certain to be
affected by low trace-element availability, particularly zinc which is known to
be deficient in MIP, and possibly manganese and copper. These can all be applied
as fungicides but it is believed that zinc should be applied directly as ZnSOy
(Table 3.3).
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TABLE 3.3

Fertiliser Regime for Citrus
(kg/ha per year)

Year N P20s Ko0 Zn 504
In the planting.holes - 60 - -
1-3 15 12 - 10
4-6 20 15 5 10
7-8 30 18 15 10
9.10 50 21 40 10
11 =12 70 24 80 -
13 - 20 90 27 110 10

Notes: (1) 10 kg every 3 years.

Source: Consultants' estimates.

.Under normal .circumstances .grapefruit trees would be expected to, havé a
-.productive life of about 30 years. At Homboy, however, it is likely that heat,
..nutrition, pest. and management stresses, will reduce this to 20 years. ILAr‘O
{1981) quotes yields ranging from 10 to 50 t/ha, while Acland (1971) gives an
_average of 13 t/ha in East Africa, with up to 26 t/ha from intensively managed
“plots.

A yield of 20 t is believed to be the maximum achievable level at Homboy, with a
: bu1ld-up as follows:

Year kg/ha per year
4 -6 1 000
7-8 3 000
9.-.10 7 000

11 - 12 14 000

13 -16 20 000

17 - 20 15 000

. The flowering and therefore the fruiting season can be controlled by imposing
water stress to induce flowering. This would be done to ensure that fruiting
coincided with the optimum export period.

Somalfruit has .tried to locate an export market in Italy, but the demand for
grapefruit is small, and it is already supphed from other Medlterranean citrus
producing countries. Similar investigations in the Arabian countries have shown
that there is even less demand than in Italy. If Somalfruit (which is well
established, has good contacts in the international fruit trade and has ' the
capability and -organisation to purchase, process and package an export, quality
commodity) is unable to identify an export market, then it would be unwise to
develop a large area of grapefruit at Homboy.
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It could be argued that a grapefruit development component -at Homboy would be
able to supply the internal market. It is likely, however, that the local demand
will be fully met from the on-going EDF Shebelle Citrus Project. This is already
in the early stages of development and when completed the area of grapefruit
should be about 1 400 ha.

(d) Other Fruit

The most widely grown fruit, after bananas, in the LJV are mangoes, but papaya,
guava, other members of the citrus family and custard apples are also grown. The
mangoes are marketed in other parts of Somalia, particularly Mogadishu, while
the others are mainly used to supply the local markets.

Somalfruit has already tried to develop export markets for mangoes and papayas.
It has exported several consignments of 50 cartons of papayas, but none of these
ventures has led to a follow-up order from the importing country. It would
be unwise, therefore, to develop any larqe areas of tree or other fruit crops
until a market has been identified and an export organisation developed.

At this stage, it is proposed that there should be an area of about 10 ha, near
to the project headquarters of which part, say 5 to B ha, would be used for
testing possible alternative or new crops (e.g. cashew) and/or new varieties
(e.g. less fibrous mangoes). The balance of the area wpuld be used for a small
adaptive research programme (see Section 3.8).

(e) Vegetables

There are many vegetables which can be or are being grown in the LJV, but all
the main urban markets are supplied from local growers who have very little or
zero transport costs. A production unit at Homboy to supply even the Jilib or
Kamsuuma markets would have difficulty in competing with producers living on the
outskirts of these towns. ?

As it is likely that the smallholders will produce vegetables for their own
consumption, it has been assumed that each Homboy farmer would grow 0.1 ha. This
would give a total of about 375 ha of vegetables for the whale scheme. The
farmers would probably grow tomatoes, eqg plants, leaf vegetables, cucurbits
and, possibly root vegetables such as radishes, but the choice and area of each
vegetable is likely to vary from farm to farm.

As it is unlikely that there will be any large variation between the costs and
benefits of growing different vegetables, onions have been taken as an indicator
crop to provide data for the financial and economic analysis. Onions are a
popular crop with the farmers, there is a good demand in the urban centres and
they store well.

Onions are grown on many soil types though they prefer a freely draining,
medium-textured soil with a pH of 6.0 to 7.0. They have a low tolerance of
waterlogging, the depth to the watertable should be at least 0.5 m. The maximum
rooting depth in 0.5 m through most of the water and nutrient uptake is in the
upper soil horizons (0.0 to 0.3 m).

The optimum temperature is 15°C to 35°C. Bulb formation is faster at high
temperatures, whereas bolting is more likely if it falls below 10°C. The best
yields are obtained if the early growth stages occur in cool weather, followed
by higher temperatures in the later bulb farmation stage.
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Both cream and red fleshed varieties are being grown in Somalia, but it is
no.nceable that .the white fleshed ones do not store as well as the others. Cream
fleshed varieties such as Sphinx and Bon Accord, which are popular in Zimbabwe,
have excellent keeping qualities. Red varieties such as Bombay Red, California
Red, Burgundy and Ruby are likely to continue to be popular.

Direct planting requires 6 to 10 kg of seed per hectare, planted with 0.3 m
between rows in which the seedlings are thinned to one every 0.075 m. It is mare
usyal, however, to plant the seed in a nursery: 5.0 kg will provide sufficient
seedllngs for . 1.0 ha. When the seedllngs are about as thick as a pencil, 30 to
60 days;, they should be transplanted in rows 0.25 to 0.3 m apart with an m-the-
row spacing of 0.05 to 0.075 m.

Fertxl\ser is essential for high vyields. Most literature sources (FAQ, 1981;
. Ed Baradi, 1971) quote rates of about 80 kg N, P20s and K0. El' Baradi (1971)
emphasxses the need for good early vegetative growth to provide the basm for
subsequent bulb formation; also, he points out that too much N results in soft
spongy onions with poor keeping qualities. It is proposed, therefore, that 75 kg
of DAP should be applied before transplanting, followed by 50 kg urea at 5 weeks
__after transplanting. These rates would provide 37 kg of N and P20s per hectare.

The most common pests. are thrips. If necessary, these can be controlled by
app.lymg 0.5 kg Malathion 25% WP at 14-day intervals. Downy mildew, neck Tot and
" black mould are the most common diseases. Two or three sprays of 0.3 kg Ridomil
MZ 63.5% WP or 2.0 kg Dithane M45 per hectare early in the growing season should
give good protection. It ‘is emphasised, however, that insecticides and
fungicides should not be used unless absolutely necessary.

.Early and continuous weeding is important because of the shallow rootmg habit,
however, care must be taken to avoid damaging the root system.

AT softenmg of the neck and subsequent drooping of leaves shows that the crop is
mature, even if the leaves are still green. The plants should be harvested
‘individually and left for a few days to dry in the sun. Once the bulbs are dry
the tops should be cut off to leave a short neck. If the bulbs are to be stored
“for sale or use at a later stage they will require further drying. This can be
_done by making small heaps of onions, through which air can circulate freely.

Ylelds per hectare are said to range from 7 to 20 t (El Baradi, 1971), 7.5 to
30 t (HTS), 25 to 35 t under irrigation (DoA, Zimbabwe, 1982), and up_to a5 t
(irrigated) (FAQ, 1979). To achieve high yields, it is necessary to irrigate the
.CLOp. every 3 to 4 days; this is demonstrated by the fact that the rate of water
uptake starts to. reduce when the depletion of total available soil water reaches
about 25%, whereas for cotton it does not start to reduce until the depletion is
65%. As it is proposed that water will be always available in the canals, there
should be no yield reduction caused by water stress. It is likely, however, that
some farmers will be unable to adhere to a strict irrigation schedule, or will
.fail to adogpt the optimal husbandry practices, consequently yields can be
expected to range from 5 to 15 t/ha. To allow for this range, it has been
assumed that the average yield for the whole scheme will be 7.0 t/ha. .

3.5 Mechanisation

Mechamsatmn with tractors is an expensive operation requiring the -expenditure
-.of large amounts of hard currency on the tractors, lmplements, spare parts_ and
fuel. The de0131on to recommend the use of tractors for certain operatlons ‘was
only reached after giving serious thought to the benefits that would accrue, and
the difficulties that would occur if different methods were adopted.
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If it had been possible, the use of draft animals would have been recommended,
but there is no tradition for this in the Lower Juba valley consequently it was
not considered to be a feasible option.

The primary objectives in recommending the use of tractors were to overcome the
massive labour peak that would occur with manual land preparation, and to ensure
the rapid completion of this operation, without which it would be impossible to
achieve a 200% cropping intensity. Mechanised land preparation has the added
benefits of improved soil aeration and initial infiltration.

To minimise the disturbance to previous levelling operations, it is proposed
that land preparation should consist of chisel ploughing in two directions
followed by two passes with a semi-mounted offset disc harrow. Both gangs would
have cut-away discs to improve the break up and burying of any remaining crop
residues. This method of land preparation would have the advantage of minimising
the loss of soil moisture by evaporation. The only other mechanised land
preparation would be to ridge the area to be planted with cotton.

The production of paddy rice would be fully mechanised. A post emergence
herbicide would be applied with a tractor-mounted sprayer, sowing would be done
with a combine drill, and bharvesting would be by self-propeiled combine
harvester. The grain would be transported from field to village in a tractor
drawn trailer.

Although current experience on the MIP is that large 120 hp tractors are
required for land preparation operations, this is not the case elsewhere in
Africa. Mechanised land preparation is widely practiced in the Sudan, on large
irrigation schemes such as the Gezira, Manaqgil and Rahad as well as in the
rainfed areas of South Kordofan and South Darfur. The soils of central Sudan are
heavy, cracking and self mulching clays or vertisols which are virtually the
same as the soils of the Juba valley; in Western Sudan (S. Darfur), the nag'aa
soils are heavy non-cracking clays requiring a similar power input for
cultivation operations to that used on the vertisols. '

Land preparation in these areas of Sudan is done quite satisfactorily using
75 to 85 hp tractors providing that the implements are set correctly and are
matched with the tractor, and the correct gear and speed are used.

There is no reason why smaller tractors should not be suitable for most
operations at Homboy, particularly if the scheme is managed by skilled and
specialised staff during the establishment period.

Using smaller tractors means smaller implements and a correspondingly slower
rate of work. This, in turn, necessitates more tractors to complete the land
preparation in the time available. While the increased requirement could offset
any cost saving; a greater number of tractors provides greater flexibility and
reduces the adverse effect which occurs when a tractor is in the workshop.

It is proposed that large 110 to 120 hp tractors should be used for disc
harrowing. This would allow the use of heavy, semi-mounted, offset discs which
would be much more effective in producing an acceptable seed bed.

The operations to be mechanised and the estimated performance for each operation

are given in Table 3.4. These data were used as the basis for calculating the
number of tractors and the implements required for the arable and rice areas.
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TABLE 3.4

Mechanised Operations and Performance

Operation Waorking Operating Efficiency - Output
width speed (h/ha)
(m) (km)

Chise! plo_ughin&(l) 1.5 5.0 0.7 1.6
‘Dise hargwing ) 2.2 6.5 0.7 1.0
“Ridging 1.8 5.0 0.7 1.6
“Drilling : 2.4 5.0 0.7 1:2
Combining®) 4.2 4.5 0.6 0.9
- LCifting 2.0 5.0 0.7 1.4
Herbicide spraying(6) 5.0 5.0 0.7 0.6

Notes: (1) Five tines.
(2) Semi-mounted, offset twin gang; cut-away discs in front.
(3) Three ridging bodies at 0.9 m intervals mounted on too! bar. |
(4) Self-propelled bagger combine.

(5) Blade to lift groundnuts. It could also be used for . uprooting
cotton. Blade is mounted on a tool bar.

(6) Boom sprayer.

Source: Consultants' estimates.

‘Nothing has been included for transport of crops, other than - paddy. -rice, . from
" “field to house, or from house to central buying point. The scheme layout of five
village areas means the longest distance a farmer would have- to walk to;his
“holding would be 4 to 5 km; carrying produce from the field to the house should
present no problems. . :

When calculating the number of tractors required, it was assumed that in-any
4 14-cjay period, a tractor would work for 12 days with 2 days being allowed for
‘mdintehance and repair. It was further assumed that a day would. consist of
“8'working houfs:'In practice an even longer day would probably be worked in the
péak month; with 8 hours or less per day being worked in other months.. In
‘dddition to working hours there would be additional daily requirements . for
routine maintenance and travelling to, between and from the smallholdings. This
_gives an operating time of 96 hours in each 14-day period.

“To'calculdte the time available for land preparation, it was assumed in the case
‘of ‘'maize, cowpeas, sesame and paddy rice, that the first l4-day period-after the
previous. crop. was. lost, because of delays by the smallholders in completing the -
“harvest-operation and removing crop residues. The need to uproot and: burn the
‘cotton stalks was the basis of the assumption that two l4.day periods are -lost
after the cotton harvésting is complete. These assumptions mean that the number
of 14-day periods available for land preparation are:
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Arable cropping pattern Rice cropping pattern

Maize 2 Rice 2
Sesame 5 Maize 4
Cowpea 2 Sesame 5
Cotton 2

Using the data given in Table 3.4, the peak l4-day period requirements are, for
the 65 to 85 hp tractors, 6 460 hours in the second half of March when chisel
ploughing the land for maize, cowpeas and rice; and for 110 to 120 hp tractors
3 780 hours, also in the second half of March when harrowing the maize, cowpea
and paddy rice land. At 96 hours per 14 days, this gives a requirement of
68 tractors of 75 to 85 hp and 40 tractors of 110 to 120 hp.

A total fleet of 108 tractors gives an annual usage of 650 hours per tractor
and, on the basis of 200% cropping intensity, 110 ha per year per tractor. Both
these figures are considered to be acceptable for a mechanised scheme such as
that proposed for Homboy.

The numbers of implements required assuming the performance detailed in
Table 3.4 and 96 hours per 14-day period, are:

Chisel ploughs 63 Sprayers )
Ridgers 17 Disc harrows 40
Combine drills 6 Trailers (10 t) 5

Combine harvesters 5

If ridging of maize land becomes necessary because of an increasing waterlogging
hazard, the requirement for 75 to 85 hp tractors will increase by 28 units. This
increase is disproportionate to the increase in area to be ridged because of the
time constraint affecting the maize component in the arable rotation. Four more
ridgers would also be required. ‘ '

3.6 Labour Requirements

The crop labour. requirement date for several studies, (MMP/HTS 1978, HTS/MMP
1980, MMP/HTS 1984, Sogreah 1982, MMP /HTS 1986) were reviewed. The data were
considered to be acceptable for the proposed Homboy scheme with a few minor
adjustments made necessary by differences in husbandry practices or yield
levels. The estimate requirements by operation and by crop are detailed in
Table 3.5.
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TABLE 3.5

Estimated Cropv Labour Requirements
{man-days per ha)

Operation Maize Cotton Sesame Cowpea Paddy Onion
rice
Land preparation 1 1 1 12
Basal fertiliser 1 1 1 1 - 1
‘Nursery - - - - - 30
Transplanting - - - - - 24
_Planting . 5 10 3 5 3 -
“Herbicide application - - ) = 2 -
Pest controi ‘ 2 6 - 2 2 1
“Weeding -and thinning 25 45 15 20 12 24
Top dressing 1 2 - - 2 1
Bird scaring - - C - - 70 -
‘Harvesting 14 60 13 18 1 .30
Post harvest 10 12 8 6 2 15
Irrigating 14 19 12 10 12 16
Total 73 156 53 63 105 154
"MMP /HTS (1978) 72 157 62 = 176 o
HTS/MMP (1980) 72 159 62 - 135 s
- MMP/HTS (198%) 66 148 56 - 81 -
Sogreah (1982) - 156 - - - -
AHT (1984) 61 44 65 - » #
HTS (1977) , 85 137 56 - 164 -

Source: Consultants' estimates and sundry references.

_There are several apparent anomalies in Table 3.5 which require explanation. A
‘working day is assumed to be 6 hours; any operation requiring less than one day
is assumed to require a complete day.

‘No data: were seen detailing the requirement for cowpeas and onions in. Somalia.
:Some. of the MMP/HTS: (1978) data for tomatoes were applicable for_certain

-operations, but-it- was necessary to draw on data from the Sudan (MMP/HTS 1979
and HTS 1986) as a basis for calculating the labour requirements.

The land preparation input of one man-day assumes that the smallholder will be
present when his land is being ploughed. The large requirement for onions ‘is for
making small basins to minimise the effect of inadequate levelling.

“There is. no allowance for a basal application of fertiliser to rice; this .will
be applied mechanically at the same time as drilling the seed.

. Two man-daysare allowed for pest control on cowpeas even though this operation
is unlikely to be necessary.

The requirement for cotton harvesting assumes a picking rate of 25 kg seed
cotton per day, an average rate for smallholders. The figure assumed by AHT
(1988) of 60 kg/day must be an error, as it equals the top rate of Zimbabwean
pickers in a crop of 3 000 plus kilograms per hectare.
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The wide variation in the total requirement for rice results from the number of
children used for bird scaring and the harvesting method - mechanised or manual.
As Homboy would have large blocks of paddy rice, it was assumed that two
children per hectare would be able to scare the birds away.

The reason for the sesame requirement being nine days less than the MMP/HTS
(1978) and HTS/MMP (1980) estimates, is the lower proposed yield of 600 kg/ha
compared with 800 kg/ha.

The monthly labour requirements of each crop, cropping pattern and farming
system are presented in Section F of this Annex. The family labour pool, which
can provide a maximum of 61 md, though not for prolonged periods, can meet the
peak monthly labour requirement of 53, 51 and 56 md in the banana, paddy
rice/arable, and arable farming systems respectively.

3.7 Cropping Patterns
3.7.1 Introduction

There are several factors which influence the composition of the cropping
pattern - crop suitability, the availability of labour and water, the target
cropping intensity, which is itself a function of the water availability, and
the duration of each potential crop.

An analysis of population data indicates that the average family has the
equivalent of 2.4 adult labour units, 0.3 units of which would be required in

most cases, for the family's livestock enterprises. The balance available for
meeting crop labour requirements would provide 55 work days per month, although

at times of peak requirements this could rise to 61 work days per month. As the
peak requirement would be less than 61 days, labour availability would not
normally be a constraint on the cropping pattern. :

The Homboy scheme is not scheduled for developmeﬁt until after the Bardheere dam
has been built. This means that water availability should not be a constraint on
crop selection or cropping intensity. '

The Terms of Reference require that, if possible, the cropping intensity shouid
be 200% compared with the 160% proposed in the 1980 study. This figure has been
used as the target intensity when drawing up the proposed cropping patterns.

3.7.2 Perennial Crops

Bananas are the main recommended perennial crop for Homboy.  They have good
market prospects and are well suited to the 2 km wide strip of lighter soils
adjacent to the old Shebelle channel running through the middle of the project.
This area will comprise about 3 000 ha net.

As bananas are fallowed for 12 months after each 4 years' cropping cycle, it is
proposed that two annual crops are grown in the fallow period to increase the
cropping intensity to 200%. These could be maize and sesame, with possibly some
vegetables. The development requirements for the farming system based on bananas
are discussed in Annex 2.
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Annual Crops '

_V,The land not used for bananas will be developed under farming systems: ‘based-on
double cropped paddy rice or ‘double cropped dry-foot annual crops, depénding on
soil type. These two systems are described below:

(a) Rice

Double cropped paddy rice is recommended for the heavier soils, most of
which .are. situated at the southern end of the project area. These total
some 950 ha net. They usually overlie a coarser textured: gub:soil
consequently drainage should not be a problem. The watertable is
currently some 20 m below ground level; it is not expected to rlse to
critical levels within the foreseeable life of the project.

Some of the existing schemes, the Mogambo rice project, for example,
have problems with double cropping rice as the low flow period in the
Juba can reduce the time available for irrigation to only 9 months.
This time constraint, which is aggravated by the problems of land
preparation during rainy months, will cease to exist after completlon
of Bardheere dam.

A smgle crop of paddy rice with an arable crop is not considered
economic. It would require a large capacity distribution systerm which
would be under-utilised when the arable crop was in production.

(b) Arable Crops

"The arable crops included in the cropping pattern are maize; sesame,
cowpea and cotton; a token area of vegetables is also 1ncluJéd. The
pulse crop could be mung bean or groundnuts instead of cowpeas, whilst
sunflower or safflower are possible oilseed alternatives to sesame.

The recommended cropping pattern will cover about 3 950 ha and compnse
areas of maize and cowpea in the gu season followed by sesame and
cotton respectively in the der, as shown in Table 3.6. There wlll be a
small area of vegetables in both seasons.

TABLE 3.6

Arable Crop Cropping Pattern and Calendar (median dates)

Growing period

Crop Land preparation Irrigatioh périod
Maize 16 Jan - 14 Apr 15 Apr - 15 Aug 15 Apr-" 1 Aug
Sesame 1 Oct - 1 Nov 1 Nov- 1 Feb 1 Nov- 1 Feb

. Cowpea 1 Mar - 31 Mar 1 Apr - 30 Jun 1 Apr - 30 Jun
«Cotton 1 Jul - 14 Aug 15 Aug- 2B Feb 15 Aug = 14 Feb
“Vegetables - gu. 1 Mar- 30 Apr 1 May- 30 Aug 1 May- 15 Aug
-Vegetables - der 1 Sep - 31 Oct 1 Nov - 28 Feb 1 Nov- 14 Feb

The cropping intensity for the recommended cropping pattern is 200%.
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Table 3.6 shows that maize, sesame, cowpeas and vegetables have a growing period
of 90 to 120 days, whereas cotton needs 180 days plus 15 days for uprooting and
burning of stalks and residues. If circumstances should lead to a breakdown in
the pattern then the cowpeas should be excluded and the cotton planted in mid-
July instead of August. This in turn would allow an extra few weeks for land
preparation for maize to recommence the standard cropping pattern.

It is most unlikely that all the farmers would want to follow the standard
pattern. Some will doubtless want to plant groundnuts, beans, safflower or
sunflower in place of all or part of the sesame or cowpea course. Groundnuts
would be the most difficult to accommodate as their growth period is 120 days
but, providing any changes are discussed in advance with the extension and water
management staff, there should be no reason for refusing a smallholder the right
to make minor variations in the cropping pattern. '

Ore relatively major adaption that could be proposed would be to have a smaller
area of cotton in an attempt to reduce the large labour requirements in January
and February. As such a change would reduce the overall water requirement, even
if the cotton was replaced by groundnuts, once again the change should be
allowed.

The several constraints affecting time of planting prevent a cropping pattern
with a standard interval between successive crops. This in turn necessitates
some form of mechanisation to ensure that the land is prepared correctly. As
there is no tradition for animal draught in the Lower Juba, it has been assumed
that 70 hp and 120 hp tractors will be used.

3.7.4 Cropping Patterns

The cropping patterns for the two proposed farming systems, one based on double
cropped paddy rice, the other on double-cropped dry-foot crops, and for the
whole scheme, are detailed in Table 3.7.

TABLE 3.7

Cropping Patterns

Crop Area under crop (ha) . Percentage of NCA(2) -
Banana Rice Arable Scheme Banana Rice Arable Scheme
sys- system system sys- system system
tem(l) tern(l)

Paddy ;

rice - 1 900 - 1 900 - 100 - 21.5
Maize 480 855 2 370 3 705 16 45 60 41.9
Sesame 480 855 1896 3231 16 45 48 36.5
Cowpeas - - 1422 1422 - - 36 16.1
Cotton - - 1 896 1896 - - 48 21.4
Vege-

tables 240 190 316 746 8 10 8 8.4
Bananas(>) 2 400 - - 2400 160 - - s4.2
Total 3 600 3 800 7900 15 300 200 200 200 200.0

NCA 3 000 1900 3 950 8 850
Source: Caonsultants' estimates.

Notes: (1) Banana System as discussed in Annex 2.
(2) NCA - net cultivated area.
(3) Bananas, being perennial, are assumed to give a 200% cropping
intensity. )
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These patterns achieve the target cropping intensity of 200%, as required in the
Terms of Reference.

The overall scheme .pattern clearly shows the importance of maize and sesame,
both of which, together with cowpeas and vegetables, would be grown primarily to
meet the household's food requirement, although any surpluses are expected to
find a ready market. Some of the rice will probably be Tretained for the
household's use, but a large proportion, together with all the seed cotton, is
expected to be sold.

3.7.5 Crop Rotations

F‘ igure 3.1, which details the croppmg calendars, also illustrates the ‘crop
rotations which have been used for analysis purposes. These are paddy Tice :
paddy. rice on the heavy soils, and maize : sesame on the dry foot crop area,
cultivated by rice farmers. The rotation for farmers growing only dry- foot crops
.is maize : sesame : cowpeas. : cotton.

It must be emphasised that these are notional rotations and that in practice the
farmers are likely to introduce a range of variations; for example, grouhdnuts
;instead of cotton, mung. beans instead of cowpeas; soya, sunflower or safflower
instead of sesame.

3,8 Research Requirements

It is believed that all agricultural research should be co-ordinated by the
Agricultural Research Institute. Applied research should be done primarily” on
.approved stations with properly qualified staff, but adaptive research can and
-should be undertaken on projects such as Homboy.

There is a need for investigations into the fertiliser requirements on the
Homboy sails, particulary of N, P, and some of the micro-nutrients/trace
elements. This kind of programme demands a high degree of precision and research
experience. It should only be done at Homboy if firstly there are suitably
qualified staff available and, secondly, it" can be supervised by the ARI
directly or through the Senior Research Officer on the Alessandra Research
Station.

There is scope for an adaptive research programme, approved by the. ARI, but
being undertaken by project agricultural staff. This would consist mainly of on-
farm trials, but possibly including some testing of new crops or varieties .on
the proposed 5 to 8 ha testing area near the project headquarters (see Sectlon
3.4.6(d)). The central area could be used to test and demonstrate new varieties
of crops -such as citrus, mango and cashew, it could also act as a central
nursery proving fruit tree seedlings or budded plants.

As it will be nearly a decade before the Homboy project starts, it would be
‘unwise to be too detailed about possible adaptive research programmes, as tbey
may already have been undertaken elsewhere. It is believed, however, that there
is real scope for improved manual or animal drawn equipment, both of which could
-reduce the crop labour requirement. Equipment which should be tested in on-farm
trials includes:

- animal drawn and hand-operated planters;
- animal drawn inter-row weeders; .
- manually operated rotary paddy-rice weeder;
pedal operated maize sheller;
- manual/engine powered threshing machines for sorghum and cowpeas.
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Figure 3.1
Systems

Farming

001434  ONIMOY¥D IVLOL 31VIIONI S3LVG HSINIJ ONV LYVIS : 3JLON

b %9 Dy L0 mmEEmmm>\ .~ DYL0 $3)qo4abap " s3)qoyabap e GETY

NOLL10) _SY3IdMO) %8y UTL SV 3dMO)
NOLLO) NOLLO)
JWVS3IS %09 04§l %8% 04zl 3ZIVNW
IZIVW INVSIS
| VSIS

o[ NJo s v rlrlwlvIw]a[rTaoINJo s IvIr] r[wlv] w]s]c

(DUS'Z) WILSAS ONIWYYS 378VHY TVHINID

on — s3)q0fabap~ _~%504l'0 531q043b3p " &S OYLQ saiqoiaban 7 Bap

INVYSIS %G5% 0460 %SY DY60
A 3ZIVW IWVSIS IZ VW
INVSIS|

%05 DYyQ | %05 °Y 0 |
314 AGAYd 3714 AQQVd
314 AdOvd 1014 A0avd

o[ NJolsTv]rlrIwIv]wld]lrloInTJols v cl rTwlv] w]a]r

(DY 0Z) W3LSAS ONIWHVYY 331Y  AQQvd




CHAPTER &

LIVESTOCK

4.1 Introduction

During the previous study (HTS/MMP, 1980), the livestock sub-sector was not
considered in depth as it was apparent that, under the system conceived, there
would be a very high proportion of settlers who would not own livestock and
that, through a reasonable level of movement control, the existing livestock
population could continue to exploit rangeland areas outside the irrigated area
and also benefit from the increase in crop residues.

It was also anticipated that sufficient surplus fodder ' would be generated for
the additional nomadic animals using the area during the dry season. It was
foreseen that this influx would at least double the livestock population, and
that there would be a need for a system of crop residue storage, together with
some rationalisation of temporary camp sites with restricted access into the
irrigated area during the crop season.

It was concluded that it would be impractical to attempt to exclude livestock
from the project but that, under the small settler scheme as then envisaged, the
potential for organised livestock enterprises was limited. It was anticipated
that livestock numbers would. probably increase, and that it would be necessary
to develop essential services in order that the livestock industry should thrive
and contribute towards the overall productivity of the project.

The following factors, identified by HTS/MMP (1980) as requiring consideration
because of their impact on the livestock sector, apply equally to the present
study: )

(a) the curtailment of livestock access through engineering
developments, the expansion and intensification of cropping and
the overall increase of the smallholder population.

(b) the loss of animal feed from natural resources and the
compensatory effects of crop residues and stubble.

(e) the potential for improved livestock husbandry under the
project and the likely attraction for smallholders to increase
their stock numbers.

4.2 Present Situation
4.2.1 Introduction

The project lies within the Lower Shebelle floodplain where deeper depressions
are liable to flood, and, during the rainy season, the area as a whole tends to
be too wet for heavy concentrations of livestock. During the jilaal season,
however, the region is of major importance to nomadic stock in search of water
and dry season feed.

The settled farmer population in 1979 was estimated at 1 275 families with a

further 223 families of nomadic origin, settled and semi-nomadic. It was
suggested at that time that the latter would probably be the owners of most of
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the resident grazing livestock. During the current study this has been
_confirmed, and it has been established that the incoming nomads during the dry
season are mainly from the same extended families.

4.2.2 Population

In common with the lower reaches of the Shebelle and Juba rivers, the resident
farmers of Homboy;, many of whom are settled nomads, keep a considerable number
“of livestock. Cattle predominate; according to current estimates, some40% of
- thé national cattle population are in the Lower Shebelle and Juba regions.

The' project area lies between Jilib and Jamaame where livestock densities, in

1979 were estimated at 25 cattle and 11 cattle per kmz,‘respectively'. Since
‘then, a full aerial census of the southern rangelands (RMR, 1985) has been
- undertaken with overflyin during November /December 1983 (wet season) repeated
iri March 1984 (dry season?.

Whlle it is not possible to completely isolate the project area on the ‘maps
produced by the survey, it can be identified as falling largely into a. single
ecological zone. This zone (No 38) totals 3 200 km> and covers other ateas where
the livestock density is similar to that of Homboy. While it is not possible to
abstract density “figures specific to Hombay, the livestock population estimates
shown'in Table 4.1 have been calculated from the survey densities given in the
census report for Zone 38. 2

It"is suggested that these estimates offer reasonably accurate figures ‘for- the
numbers of each species resident in the area and for the nomadic inflix during
the dry season. Further refinement would require a full ground census or a
specific aerial count for the project area.

Reference to the census report (RMR, 1985) shows the following densities per
square kilometre for ecological Zone 38 for the five relevant domestic species
in 1983 and 1984.

Cattle 22 and 58.5
Sheep 7.9 and 15.7
Goats 27 and 48
Donkeys - 0.17

_ Camels 6.5 and 7.1

It can be seen from Table 4.1 that the livestock population may more than double
during the dry season with cattle numbers increasing by more than 150%.

There are slightly more goats amongst the apparent resident population, but- in
terms of livestock units (LUs), cattle are the most significant with camels
~ totalling about half the LU value of cattle. In terms of range carrying
-;ggpaqil:_y, however, the camels would not be in major competition with the cattle
for feed except in drought periods.

'!;he nomadic influx of the dry season appears to be strongly biaséd towafds
cattle which represent some 90% of the additional LUs. The relatively ‘small
increase in camel numbers may be accounted for by visiting nomads" preference
for oxen as pack animals.
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TABLE 4.1

Estimated Livestock Population with Conversion to Livestock Units (LU)

Nov/Dec 1983
(wet season)

LutD

March 1984
(dry season)

Percentage
gain of LU
in dry season

Notes: (1)

(2)

(3

Cattlg Sheep Goats Donkey 5(2) .Camelso) Totae

(D) eY
3120 1120 3380 25 920 "
2 250 - 360 15 1120 3745
8300 2230 6820 25 1010 -
5 980 - 650 15 1230 7875

165.8 - 80.5 0 9.8 110.3

LU values have been calculated by taking the average species
weights in the census report to give the biomass in kilograms,
divided by 250 kg of live weight ascribed as 1 LU = to average -
mature Somali cow. The LU is a convenient unit for nutritional
calculations. The LU value for sheep is included with that for
goats.

Enquiry at Homboy village would suggest that the estimate for
donkeys is low as the settled village livestock owners use them
for transport and apparently do not keep camels nor use draught
axen. :

The natural vegetation at Homboy and much of the surrounding area
is well suited to camels and enables a year round market for their
milk. These animals are kept by the semi-nomads.

Source: Consultants' estimates and RMR (1985)
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4.2.3 Ownership

The division of the present village populations into livestock owners and non-
livestock owners appears to be fairly clearcut with the latter referred to
locally as 'farmers’'.

As  discussed in Chapter 3.2 of Section F of this Annex, it is difficult to
estimate an accurate total human population for the project area and the
proportxons of each group, but the current census should praovide this
information in due course.

The aerial census provides an indication of population densities for ecological
_Zone 38 from house and hut counts. These are divided into three groups as
follows:

rural population (1983/1984)  68.63 per km2
nomad population (Dec 1983) 6.95 per km?
nomad population (March 1984) 13.92 per km?2

The population estimates for the sedentary population given in Section F
Chapter 3.2 indicate the possibility that the rural population density in the
‘project area may be higher. On the basis of that data, from the original 1980
study and 1986 village headman, the 1983/1984 population would be between-10.600
and' 9 850 persons compared with 9 750 persons based on the Southern’ Rangelands
Survey aerial census. The Rangelands Survey did identify in 198371984 the
following nomad population in the project area:

nomad population (1983) 985 people

nomad population (1984) 1 975 people

-‘lﬁco’ming nomads-may -therefore number about 1 000 people, say 200 families with
an average herd size of about 30 head of cattle.

Division of the rural population into livestock owners and farmers can be
‘calculated on a very rough basis from the range of group sizes (cattle) -given in
‘the aerial census and from enquiries at Homboy vxllage as to herd sizes and
“ownership.

Information from these two sources indicated that herd sizes vary from 1 to
70 head with three main groupings of 1 to 20, 21 to 40 and over 40 head. Village
=enqumes indicated that‘about 50% of cattle owners keep more than 40 head, 35%
“between 21 to 40 head with the remainder at less than 21 head.

Allowing for the probable distortions in the information and using the total
resident cattle population of 3 120 head, average herd sizes are probably ‘about
35 head. This compares reasonably well with the mean group size of 25 head for
ecological Zone 38 in the wet season, as cows-in-milk and their ‘calves are kept
separately near to the villages.

Livestock owning families within the project area may therefore number between
90 and 100 representing up to 500 people.
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Comparison with the population estimates in the previous study; i.e., 1 275
‘farmer' families and 223 nomadic settler and semi-nomad families, indicates
that, assuming livestock owners fall into the nomadic settler group with the
semi-nomads, a reasonable level of consistency exists with a current level of
about 1 500 *farmer' families and about 290 families of nomadic origin. It
further offers evidence of a steady growth in population with an increase in
nomadic settlement.

4.2.4 Management

It is not proposed to discuss the management aspects of the dry season nomadic
animals except to indicate the probable interchanges and interdependence between
the settled and incoming nomads. :

The main concern of the resident livestock owners is the production of cows'
milk and, to a lesser degree, goats’ milk. Thus, the resident cattle herd
includes a very high proportion of females. The herd is divided into two groups,
the first, comprising cows-in-milk and their calves, is kept at the village
grazing the nearby range and stubbles, the second, comprising dry cows, young
heifers and a few oxen (uncastrated), are herded by relatives or hired labour
away from the village but mainly within the project area.

In the dry season both groups may be fed crop residues. The milking cows may
receive supplementary feed, e.g. sesame cake, maize bran (from local pounding)
and stripped maize cobs, but only if the dry season grazing is very poor.

In order to achieve the high proportion of female animals, especially mature
cows, it is understood that exchanges by negotiation and barter with nomadic
relations take place during the dry season, with young oxen transferring to the
nomadic herds and some productive females joining the resident herd.

Bulls are very rarely castrated except for some pack and draught animals and for
obviously poor 'doers'; the operation is.carried out at 4 years old. This
appears to be the accepted age of maturity as heifers are generally first bred
during their fifth year, with a first calf when they are over 5 years old.

Calves are separated from their milking dams at the village, but are required to
suckle while the cow is being milked. They are retained at the village until the
cow dries up when both join the second grazing group.

The average lactation is said to be 8 months with claims of up to 12 months. The
duration may relate to the time when the cow becomes pregnant again but it is
influenced mainly by the quality of the cow. On average, the period between
calvings is 18 months, suggesting that many cows are not served. until they
rejoin the second group.

Sheep and goats are herded separately from the cattle and generally forage
within the village and nearby. LLambs stay with the ewes, but most goat kids are
separated from their dams as the latter are usually milked at least once a day;
much of the milk is used for cheese. Otherwise both species are kept mainly for
local slaughter and for sale as meat animals outside the community.
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4.2 5 Nutrition

Aibetter understandmg of ‘the resident livestock population and its dlstnbutlon
thas.become available in the present study, and it has been possible to convert
‘the. estimated population into a standard of LlJs which can be related more
accurately to the-estimated amount of fodder.

The latter, including range grazing, fallow, stubbles and crop residues, was
previously estimated to be sufficient for between 2 600 and 3 100 head of mature
cattle, i.e. LUs at 250 kg liveweight requiring 2.28 tonnes of dry matter intake
per year. This would have been equivalent to about 5 000 mixed cattle, and there
was seen to be sufficient flexibility in the calculation to obviate the need to
'make allowance for other domestic stock. '

vi:In- the present study, the LU value of the resident population has been -estim-
‘dted to be 3 745 (Table 4.1) including a cattle herd of just over 3 000.head.
‘These total LUs can be justifiably reduced by the 1 120 LlJs ascribed to camels,
“as-rtheéy ‘will ‘mainly exploit higher level browse not available to othér
.species.

‘The: net ‘estimated LU value for the remainder of the livestock will then be just
sover' 2 600 which: lies' within the estimate for available fodder. Howeyver;:-as
‘récbdnised but not quantified in the previous study, the influx of nomadic
“livestock during the dry season may increase the total LUs, exclusive of* camels,
by over 150% to about 6 650 LUs. On a short-term basis, therefore, the fodder
‘resources may be severely stretched which could significantly affect- the
“performance: of resident animals prior to the gu season rains.

.More information has also been gained on llvestock ownership patterns,. “which
gh@w:that the livestock ‘owners are a very much smaller minority of the: resxdent
human population than previously thought.

'The sngnlflcance of this factor in relation to nutrition, lies-in the- ownership
- of harvested crop residues, e. g. maize and sorghum stover. The 'farmer' majority -
w1!11 probably gather a ‘considerable quantity of. this material after: grain
:harvest, and its availability to the resident livestock owner may depend:on his
~dbility to pay for it, against possible competition from outside the area.: 5

‘ Currently prices would appear to be in the range of SoSh 1 000 to SoSh 1 500 per
: tonne ‘where a‘tonne is representative of the local standard of 10 bundles.

-An addntnonal feed source which was not included in the previous assessment -is
.sesame cake. This is available locally at an oil extraction mill in Homboy
‘-vmage. ‘On-site usé is apparently restricted to cows-in-milk at times-of'.seveére
«fodder shortages, thus it does not add significantly to the overall - feed
‘résource. Currently it is sold at SoSh 12 per kg, but no mformatmn
av-axlable on: the throughput of the mill nor on the existence of": sxm:Par
equipment elsewhere in the project area.

~ ‘The''fact that it is used, even if only on an occasional basis, may be signifi-

#ant in the future development of irrigation, because livestock owners:miay’ have
" to¥modify their management and feeding practices as the avallable range: grazmg .
. is reduced.
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4.2.6 Production

Little information is available on production parameters for any of the resident
domestic species but, as shown above, the calving interval for mature cows may
be about 18 months with first calving at 5 years. No information could be found

on overall mortality rates for any species except for a reported 10% loss in
calves at Homboy village.

Milk production from cows at Homboy village is locally estimated at between
1 and 2 1/d beyond calf requirements, with reports of some cows producing up to
4 1/d at peak production. It is unlikely that the average daily production
exceeds 1.0 1/d over an 8-month lactation, and a reasonable estimate of total
production per cow would be 200 to 250 | per lactation.

Each cattle owner at Homboy village appears to keep up to 10 milking cows at the
village at any one time; the number depends on the size of the herd and the rate
at which cows come into milk. Using this information and the apparent ownership
pattern, it can be estimated that, on average, cattle owners have 5 cows in milk
at any one time; i.e. a tota! of 450 cows. To maintain this number in milk would
require up to 1 800 cows in the resident project herd; i.e. between 50% and 60%
of the estimated total number of cattle.

The total annual milk production at an average of 1.0 l/d per cow-in-milk for
the project area would be perhaps 140 000 to 180 000 1.

Offtake for meat from the resident cattle herd is probably mainly from cull cows
with an occasional ox. No information was obtained on the rate of offtake, but
the butchery at Homboy village appears quite active and there is evidently a
good market supplying the non-livestock owning ‘farmers'.

This market will also apply in the cases of sheep and goats and, to a lesser
extent, camels. However, because sheep and goats have a higher breeding rate and
faster growth, it is likely that many are sold outside of the project area in
addition to those being slaughtered for home consumption.

Allowing a 5% offtake from the total biomass, and assuming one LUJ equals 250 kg
liveweight, then a possible 47 t of liveweight may go for slaughter annually
yielding a possible 23 t of carcass meat. This figure does not allow for the
potential offtake from incoming nomadic livestock in the dry season. -

As mentioned above, goats are also milked and it is understood that much of
their milk is processed locally intg soft white cheese, but there is no
information available on the numbers of goats actually milked nor on the
proportion of mature females in the flock. A daily production of between 0.5 and
1.0 1 beyond offspring requirements was claimed at Homboy village, but agreement
on the period of lactation was not forthcoming. The latter is probably a maximum
of 4 months and may average less than 3 months, as goats are prolific breeders
with a gestation period of only 5 months. Again, in view of their rapid breeding
and in spite of the local desire to maximise mature female numbers, the latter
possibly make up about 35% of the flock, i.e. between 1 300 and 1 400 head. Of
these, 50% may be milked for an average of 2 months each year, which, at
0.5 1/d, would yield about 20 000 I. If converted wholly into cheese this would
praduce about 3 000 kg.

4.2.7 Marketing

The impression gained from discussions at Homboy village indicated that the
livestock owners were able to sell most of their surplus produce locally to the
‘farmer' majority.
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CoWs milk in early December was selling at SoSh 20 per half litre and' goat
pp'eese at SoSh 250 per kg. These are wet season prices, when milk production is
hltj\, and could, ‘double during the dry season. It is probable that a rel‘atwely
hl-qh proportlon 'of these products are sold, as the livestock owners represent a
very small proportion of the project area population.

Prices for slaughter animals at Homboy v;llage were quoted at between S8Sh & 000
;and SoSh. 7 000 for a 4 year old ox, cull cows up to SoSh 6 000 depending.on age
‘anc condltlon, SoSh 2 000 to SoSh 3 000 for goats and SoSh 1 000 to SoSh 1 500

for sheep .

of SoSh 20 000, while tramed working oxen at 6 to 7 years old may sell ‘at
SoSh 15 000.

4. 2.8 Healith

The Homboy area, in common with most of the riverine areas of Somaha,
to” tsétse fly infestation and, according to the veterinary assista ity J:he
‘incidence of trypanosomiasis amongst cattle and camels is quite high. His ‘main
;task.,ls carrying out inoculations in those areas where the tsetse challenge is
strongest. Samorin is the drug commonly used.

Bmbe ;area. does..not appear to have suffered any significant outbreaks .of: other
,_ghs 3ses prevalent in Somalia recently but, in view of the fact that regular
vapcmatxon campaigns are not carried out, it is possible that mortallt:y rates
may be high in periods of stress, e.g. towards the end of the dry season, “and
that many deaths go unreported with the cause not diagnosed.

?f:'2.9 ‘Services

Slnce the previous study (HTS/MMP, 1980) there has been a slight lmprovement in
the. services provided by the Ministry of Livestock, Forestry and. Range in: that
;t yvetermary clinic at Jilib is in the charge of a professional vetermarlan
and a veterinary assistant has been posted to Homboy village.

The Livestock Development Agency has been disbanded and is therefore no longer
av,aliab!e ‘to provide the possible services in marketing livestock as suggested
in the’ previous study.

4.3 Livestock Potential and Policy

4.3.1 Introduction

It haa already, been indicated that the design of the proposed xrrlga‘h' ) . arny
wgl be essentlally the same as recommended in the 1979/80 study and,- als'o ,f;'tﬁ
there has been no significant change in the carrymg capacity of the «rangeland
: .and croppmg areas since then.

The reduced carrying capacity calculated for land Joutside the u-rxgated area
remains the same, i.e. between 600 and 730 LUs exclusive of camels, which, on
present estimates of resident population, would leave between 1 800 and 2 UDU
‘LUs requiring a new source of nutrition which can only come from within the
.lrrlgatnon development.
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Further, during the last study, little information was available on the nomadic
livestock influx during the dry season and at that time it was not possible to
quantify their impact. This impact, based on estimates made during the present
study, is considerably greater than previously thought, with total LUs, exclu-
sive of camels, increasing by over 150%. This will not only put extreme pressure
on the reduced range and rainfed crop areas, but could create problems in
accommodating the temporary camps for about 1 000 péople and in access to
traditional watering points. Although it may be possible for the authorities to
direct these people to other areas, such action would probably cause
considerable aggravation and would be sociologically very disruptive.

The latter aspect is concerned with the relationship of the visiting nomads with
the resident livestock owners who are of nomadic origin. There is obviously a
high degree of interdependence between the two groups, and the period of the dry
season influx is evidently a time when exchanges of livestock and staple food
take place, and other family matters are resolved. ‘

As will be shown in the next section, the potential fodder production from the
irrigated crops should provide sufficient supplies for the additional animals.
However, the question of access into the scheme with its intensive cropping
pattern will have to be resolved and, when the time comes for allocation of
irrigated holdings, it may be logical to site the livestock-owning residents
near to the outer boundaries with access to the surrounding rangelands.

The group that may prove most difficult to accommodate could be the camel
owners. They appear to be separate from resident livestock owners, living in
temporary housing but maintaining a fairly constant camel population of about
1 000 head. This increases only marginally during the dry season. These animals
feed mainly from the upper levels of the Acacia thickets prevalent in the
project area. The irrigation development will remove well over half of this
nutritional source.

It appears unlikely that many of this group will take up irrigated small-
holdings; alsg, their camels would be difficult to integrate into the scheme
with their somewhat specialist feeding habits. This problem is unlikely to
become acute until the second phase of Homboy is developed, and may only become
critical when other similar and neighbouring schemes, e.g. Fanoole, have been

fully developed. In the meantime, they should be able to find adequate fodder
within the Jilib and Jamaame areas.

8.3.2 Potential

Regarding livestock, the irrigated area offers the same four sources of animal
feed as discussed in the previous study. These are:

- crop residues - e.g. maize stover, rice straw, etc.;
- crop processing by-products, e.g. sesame cake and cotton seed;
- stubble grazing;
- '‘opportunity' grazing, e.g. roadsides, canal banks and drains.
In the previous study, where the assumption was made that traditional management

would continue and that livestock could be distributed fairly widely throughout
the irrigated area, the availability of fodder from the above sources was
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Pigldered to bé'}",fai_riy uniform and that access to stubbles could be ‘accom-
-mgdated. The exception was assumed to be by-products from crop processing on‘the
rbunds that such material would involve a financial input which ‘would ‘not

-ssarily bé acteptable to the owners. However, based on current planning for
: crops and with better information on livestock ownership and the distribution
“pattern, these assumptions become largely invalid.

et

1,

" The major changes that must be taken into account are as follows:

- the resident livestock population is wholly owned by. a relatively small
minority»of the resident human population; "

- the'increéase in -holding size from 1 to 2% ha creates a move towards
commercial cropping with less emphasis on subsistence aspects; -~

- the objective of 200% cropping severely restricts livestock movernent
within the cultivated areas;

- ' the introduction of about 3 000 ha of smallholder bananas ‘ €X¢ludes
" livestock almost totally and, under current anima)l feeding practices ‘in
Somalia, does not produce any useful crop residues. :

‘Ibg,_implicatjons_ of these changes are extremely significant to the future policy
for.livestock on the scheme.

The livestock owners will not have sufficient crop residues on their own-2:3 ha
holdings to feed their own livestock and certainly no surplus for'= visiting
‘nomadic. anirnals and, with the intensive level of cropping, .their access ‘to
sttubbles will be very limited.

“The non-livestock owning 'farmer’ majority, may be reluctant to allow livestock
2 cess to stubble and may require payment for crop residues. The latter material
could require transport to sites where relatively large groups of animals can be
kept.. '

Under present cifcumstances, there will be no access into the banana planta-
tions, nor will they provide residues for livestock. Good banana management.
‘excludes animals from productive plots, and the practice of feeding pseudostems
and other residues is not a common feature in Somali management. The possible
contribution from banana residues to livestock nutrition is discussed in

Section 4.3.4.

,'"Tl':é'bretically, at least, the 'opportunity' grazing element remains as “assessed
in the previous study. Access to this fodder source will be primarily coritrélled
‘by the project management which may place restrictions on access to certain
parts, restrict access by species; i.e., cattle and camels as too 'large and
f'destructivg to infrastructure, or lay down regulations on maximum group-s’ize and
numbers of attendants required. '

‘The larger holding size would require more work by fewer people than \}vould have
“been the case with the 1 ha holding proposed by HTS/MMP (1980). Thus,there may
be less people to protect crops against wandering livestock, and farmers ‘could
‘demand restriction on animal movements.
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The ownership pattern for livestock will tend to concentrate the animals in
fairly large groups and it may prove extremely difficult for them to exploit the
‘opportunity' grazing throughout the scheme. In the previous study stubble and
'opportunity' grazing were estimated to have a potential carrying capacity of
about 1 600 LUs which, in combination with available outside grazing for 600 to
730 LUs, would be nearly adequate for the currently estimated resident livestock
population of 2 600 LUs. Any shortfall would be made up from the potential crop
residue element. The previous total potential for the latter being sufficient
for 6 500 LUs.

Given that one-third of the area will be under bananas, some 450 LUJs must be
subtracted from the stubble grazing element and a further 90 LUs from
‘opportunity’ grazing. This reduces these sources to a value of just over 1 000
LUs which, in view of the other factors discussed, should be further reduced by
50% leaving a potential for only 500 LUs capacity. Under these circumstances,
crop residues may be required to make up a shortfall in nutrition for resident
livestock in the order of 1 300 to 1 500 LlJs, i.e. 3 000 to 3 500 t of dry
matter. This may represent up to 6 D00 t of residue production allowing for
wastage.

4.3.3 Potential Feed Values of Crop Residues and By-products

Table 4.2 shows the nutritional values for crop residues and by-products from
crops that may be included in the general cropping pattern on the irrigated
holdings but excluding bananas.

It is notable that a cropping intensity of 200% is anticipated and probable that
1 000 ha of suitable land will be used exclusively for paddy rice growing two
crops per year. :

(a) Residues'

Under the traditional management as practiced by the existing resident livestock
owners, the materials given in Table 4.2 which are of greatest interest to them,
are the crop residues and, for the present, it will be assumed that all may be
made available to livestock. Further, in view of their similarity in feed value,
only the dry matter and probable availability, as shown in Table 4.2, will be
taken into account when asessing the potential in terms of LUs requiring
2.28 t of dry matter per year. ,

The total irrigated area is 8 850 ha from which 2 400 ha of bananas and 373 ha
of vegetables can be subtracted leaving 6 077 ha of other crops. A further
. 950 ha of monocrapped rice can be treated separately leaving 5 127 ha of mixed
cropping. The latter would include maize, sesame, cotton and cowpea.

The relative areas of each fodder producing crop in the three proposed farming
systems (paddy rice and dry foot arable), are detailed in Table 4.3. This table
also identifies the yield, total DM yield and estimated available DM yield. The
latter is assumed to be 60% of the total DM.
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TABLE 4.2

Nistritional Values of Livestock Feeds, Estimates of Pro_ductibt‘i-- and.
Probable Availability to Livestock

Feed

Groundnuts
Tops

Hulls
-Cake'

Maize
Stover

Caobs (stripped)
Grain

Rice

Straw

Hulls

Bran
Cotton
Stalks(2)
Hulls

Oil cake
Sesame
-Sté!ks(Z)
Cake
Puises

.‘Straw

Notes: (1)

Per cent
dry matter
DM

92
94

90

93
92
9N

91
93

90
94

90

Per cent

TOND)

19
85

50
69

41

67

SES

42

Per cent

e

4.7
16
42.4

VOoON
[en Mo e }

m.OCJ
&=

Fo,
oo

39.4

3.2

Production
per cent of

100 nut yield
11 nut yield
55 nut yield

100 grain yield
20 grain yield
100 grain yield

50 paddy yield
17 paddy yield
12 paddy yield

75 seed cotton
10 seed cotton
40 seed cotton

100 seed yield
58 seed yield

100 seed yield

Praobable
availability
per cent of
production

50
60

60
95

60
50
80

50
60
95

50

TDN - Total digestible nutrients, DP - digestible : protein;.-these

values are not used in the overall carrying capacity calculations but
are significant in considerations of nutritional balance and'serve to
emphasise the high nutritional values of many by-products.. -

(2) The values and production levels of cotton and sesame stalks 'are not
well recorded and the figures used in this table are not technically
confirmed.
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TABLE 4.3

Estimated Production of Dry Matter

Crop Area Yield Dry matter (t)
(ha) kg) Total  Available
Maize 3 705 3 000 12 000 7 200
Sesame 3232 600 1750 1050
Cotton 1 896 1 500 1920 768
Cowpea 1422 750 960 580
Rice 1900 4 000 3 530 2120
Total 12 156(2) 20160 11718

Notes: (1) Includes maize stover and stripped cobs at ratio of 5: 1. .
(2) Actual area 6 077 ha at 200% cropping intensity.

Source: Consultants' estimates.

On the basis of 2.28 t DM per LU, the available DM is sufficient for about
5100 LUs.

Assuming that all the available DM in crop residues can be fed to livestock,

then the surplus beyond resident livestock requirements should be adequate for
the nomadic influx of 4 000 I_Us.

This assessment represents an ideal situation; it would require considerable
logistic support in moving the crop residue material to the.livestock or vice
versa.

In the current Somali livestock situation, in which the major constraint to
progressive development has always and will continue to be a chronic shortage of
animal feed, especially during the dry season, the concept of not using the
potential feed offtake from an irrigation development would be unacceptable. The
movement of fodder to stock; or vice versa, should be left to the private
sector, and it is anticipated that market forces and entrepreneurial initiatives
will develop a system whereby this can happen.

(b) By-products

The question of the value of crop processing by-products to the local livestock
sector is more complex, and depends partly on the proximity of facilities for
processing. Sesame oil extraction plants are gquite common at village level, and
the owner of the seed can receive his resulting oil and seed cake directly from
the mill at the standard cost of processing. Seed cotton is sold as a single
commadity and the cotton seed produced at the ginnery, which is often far
distant, must be repurchased and has lost its intrinsic ownership value .

In the majority of livestock management systems in Somalia, free feed resources
are exploited as long as they are available, and feed inputs are purchased only
as an emergency measure. The exceptions to this are the urban livestock as found
in Mogadishu and other major population centres. Developments such as Homboy
offer an opportunity to break this pattern through the introduction of extension
advice on improved progressive management.
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At Hombaoy, in particular, where there is already an active milk market amongst
‘the non-livestock owning 'farmers', there would appear to be a strong case for
improvements in management and production. Such developments could in due course
create a market for crop processing by-products and, if local processing
facilities were to become available, the following feedstuffs (Table 4.4) could
come from the mixed cropping and rice elements of the irrigated areas.

TABLE 4.4

Potential Feed Value of Crop Processing By-products (t)

By product Total PM(L) TON DP
Maize bran (2) 1520 1140 . 190
Cotton seed (3) 1620 1230 480
Oil cotton seed, cake (4) 1040 740 360
Sesame cake (0) 530 380 200
Rice bran (6) 830 550 90
Total 5500 4000 1300

Notes: (1) Calculated as - area x yield x % of yield x % DM
(2)3 750 x 3.0 x 0.15 x 0.90
(3) 1896 x 1.5 x 0.65 x 0.90
(4) 1896 x 1.5 x 0.40 x 0.93
(5) 3 231 x 0.6 x 0.58 x 0.94
(6) 1 900 x 4.0 x 0.12 x 0.91

Source: Constltants' estimates.

.Other assumptl.ons used in Table 4.4 were that 50 kg of cotton seed is: requxred
for Use as seed for the following crop, and 50% of the sesame yield is:retdined
by-the household with the oil being extracted by pounding. Cotton seed take is
preferable to cotton seed but, while the development of oil expressing is
uhhkely, there are plans to rehabilitate Jamaame ginnery. '

§.3;4 Possible Exploitation of Banana Plantations
'In spite of a relatlvely long experience of banana cultivation in Somalla, there
is little evidence of any serious attempt to feed the harvest r331dues to
livestock. One report from Jilib said that banana stems are fed in times of
shortage of other feed resources.
‘The main residues which may become available from the Homboy plantation are:
Pseudostem - which may weigh up to 70 kg
Male stalk - about 1.5 kg in weight
Leaves - up to 2 kg per harvested stem
Other materlal such as waste fruit, female stalk and rhizome may also.be- useful
,1f avanlable All these items, which become available when bunches of bananas
are_harvested, must be removed from the plantation. Harvesting should take place

at. about 10 day intervals throughout the year, thus a reqular supply -of resndues
should be created.
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While there are differences in the make-up (percentage dry matter, nutrients,
fibre) of the three main items, only the pseudostem will be considered as it
obviously represents the largest proportion.

The immediate disadvantage of the peudostem is its bulk aver 90% of which is
water. The following analyses shows the average contents:

Dry matter (DM) 7% of whole
Crude protein (CP) 2.3% of DM
Total digestible Nutrients (TDN) 44.5% of DM
Fibre _ 36.0% of DM

It can be seen that a 70 kg stem may only yield 5 kg of dry matter and that the
latter will include a high proportion of more or less indigestible fibre.
Fortunately, Somali livestock are well adapted to high fibre diets, so that
aspect may not be-too significant. The major problem would be that of intake
where a 250 kg cow (1 LU) at 2% of body weight DM intake per day; i.e., 5 kg of
DM, would be required to eat the whole of a 70 kg stem. This would be well
beyond its capacity; it is unlikely that it could exceed one-third of a daily
ration, with the rest made up by a dry fodder preferably including a proportion
of concentrate; e.g., sesame cake.

Both the leaves and the male flower have a slightly higher dry matter content
than the pseudostem, 20% ‘and 13% respectively, with, somewhat lower fibre
content and higher TDN and CP values. This would make them better than
pseudostems if animals can be persuaded to eat them.

Annual yield per hectaré of pseudostems could exceed 300 t say 20 to 25 t of DM,
which would make a significant contribution to the overall animal feed
situation. If the total available DM is increased to include 33% banana
residues, it becomes 17 800 t, sufficient for 7 800 LUs, an increase of some
20% over the peak dry season population.

A possible method of feeding the material would be to slice the stems and mix
them with dry residues like maize stover.- Such a mixture may well be suitable
for the itinerant nomadic livestock during the dry season, as they will depend
largely on residues after the project is fully developed.

4.3.5 Access

This aspect was covered in the previous study in which a network of livestock
crossing points over irrigation structures was recommended to allow access in
and out of the irrigated area.

As major alterations to the number of irrigation structures are not envisaged
these recommendations remain adequate.

4.3.6 Services

As there is a clinic under a veterinarian, at Jilib, and a veterinary assistant
at Homboy, the current health services should be sufficient to meet future
requirements. The increased bush: clearance may reduce the tsetse challenge and
consequently reduce the level of treatment required against trypanosomiasis.
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“In-the. longer term, as development progresses there may be. justification.foran
animal husbandry extension specialist who should be trained and experienced in
milk production management.

4.4 Conclusions

The livestock owning residents, excepting the camel keepers, are expected to
take up holdings when Homboy is developed. The resident livestock population
would have to be accommodated and be given access to the crop residues.

It has been conservatively estimated, that the potential fodder generation is in
excess of the existing. resident livestock population requirements and that
opportunity exists for increasing overall productlon levels and improving the
-level-of milk production.

"It has been established that the itinerant nomadic influx during the dry season
increases the livestock population, exclusive of camels, by 150% for some
3:months, and that the nomads are closely connected with the resident. llvestock
owners. This ipflux is-likely to continue after the scheme has been developed,
vwhen the estimated fodder availability should be sufficient to meet their needs.
_'There ‘will need. to-be some:modification of management practices and. ﬂexnblhty
in approach to bring animals and the food supply together. ;

Based on-current estimates of the resident human population in the project .area,
rthe hvestock owners appear to represent less than 10%, and to maintain
-Arelatlvely large herds. and flocks. There is no information on  this-.group's
relative rate of growth, for humans or livestock, and as the project will .not. be
implemented until 1994/95, it cannot be foreseen whether more livestock owners
«and their animals .will require holdings and make greater demands.on the. fodder
sLesource. This could be significant if smallholders from outside the.project
-aréa; are. brought. in as they may also own livestock which. would need to. be
-accommodated.- The current non-livestock owning residents, who are .in.the
majority, may also invest in animals as their income from irrigated- crop
production increases. g

-fn:the long run, the project may become an attractive proposition. for livestock
:development which could offer a valuable addition to project benefits. It is
therefore essential that the concept of livestock integration is planned for
from the start of implementation.
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CHAPTER 5

ENVIRONMENTAL IMPACT

5.1 Natural Vegetation

Vegetation associations which have developed in the Homboy area are based I-nainly
on elevation and landform as this affects the depth and duration of flooding. In
the deeper depressions, which are subject to the most extensive -and deepgst
flooding, swamp grasses and sedges predominate together with a few trees which
are able to survive extended periods of waterlogging. Shallower depressions have
a dense growth of Acacia_nilotica, while the floodplains support a mixed st.and
of Acacia and non-thorny species in which A. nilotica, A. zanzibarica,
A. bussei, Dabera glabra and Thespesia danis predominate. On the higher areas,
the Vegetation is more open and consists mainly of non-thorny shrubs and trees.
Cultivated areas that have been left fallow are quickly colonised by species
such as Ficus populifolia, Dalbergia spp and T. danis.

5.2 Wildlife

A number of gazelle and other mammals and a wide range of birdlife were seen
during the study. This confirms the 1980 Report's (HTS/MMP 1980) observation
that the Lower Juba Region has a rich and varied wildlife population. The number
of animals and the lack of fear shown by animals near to the road is a direct
result of the Government ban on hunting which was imposed some ten years ago.

The existing wildlife population must compete with the human and livestock
populations for food and water. Likewise, some damage to standing crops must
result from the warthogs and baboons which abound in the area, but the local
farmers made no specific complaints regarding crop damage by wild animals.

5.3 The Impact of the Scheme

Extensive areas have already been cleared by local farmers. In such places the
development of an irrigation scheme will have little effect as most animals have
already moved out. Scheme development could have a beneficial effect on bird
life as year round supplies of water may lead to an increase in both the species
" and numbers of birds. It could also create problems, as it has done at Mogambo,
by attracting large numbers of water birds such as Egyptian geese and ducks
which can damage crops in the seedling stage. Similarly, in drought years when
the supply of wild grass seeds is limited, grain crops grown under irrigation
could be severely damaged by Quelea spp.

It is an unfortunate fact, that in those parts of the study area which are
covered with secondary growth or old, established bush/scrubland, which will
have to be cleared, the mammalian wildlife will be driven out and will not be
able to return. There is, however, plenty of unused land to the north, east and
south into which the animals can move as the Scheme is gradually established.
Thus, although developing the Homboy Scheme will have an adverse effect on the
environment within the 9 000 ha scheme area, it should have minimal effect on
wildlife which can continue to thrive, by inhabiting the same vegetation
associations and occupying land with similar terrain and soil types outside the
Scheme area.
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CHAPTER 1
BUSH CLEARANCE AND LAND LEVELLING

1.1 Bush Clearance Requirements

A survey carried out for the 1980 study indicated that some 3 500 ha within the
gross project area of 14 200 ha had been cleared for rainfed farming. This was
predominantly around Homboy, with some small areas in the south near Burgaan.
This survey has been updated for the present study, and it has been found that
the area already cleared has increased by 1 000 to 4 500 ha, which is 32% of the
gross project area. This additional cleared land is also predominantly around
Homboy and Burgaan, and is shown on Plate Nr 3 in the Album of Drawings.

The uncleared land is covered with medium to dense mixed small acacia and
scrubland, although there are small areas of swamp grasses and sedges with
relatively few emergent trees in the deeper depression areas. Tree density in
the uncleared areas is estimated at approximately 500 per hectare. Tree heights
are typically 2 to 3 m with the trunks 100 to 200 mm in diameter.

1.2 Methods of Bush Clearance

Possible methods of bush clearance are burning in situ, chemical applications
and mechanical clearance by bulldozer, chaining, rake or root plough. Of these,
the recommended method for Homboy is clearance by a root or multi-application
rake with a root plough behind the tractor to bring up the roots in the same
operation. This will leave some roots. on the ground surface which can be
collected by hand. Bush and roots should be heaped into windrows at convenient
intervals during raking, and thence transported by lorry to designated points in
the villages for use as house building material or domestic firewood. In areas
where this is not practicable or for small material the bush and roots should be
burnt. LLarge mature individual trees should be left to provide shade and focal
points, provided that they do not interfere with the irrigation and drainage
works.

It is estimated that a 200 hp crawler tractor with a rake on the front and &
root plough behind could achieve a bush clearance rate of 0.5 ha/d.

1.3 Land Levelling

After construction of the irrigation and drainage ‘systems, land levelling will
be necessary to ensure efficient water application and homogeneous moistening of
the soil profile.

Land levelling can be an expensive and difficult procedure to carry out

effectively, but is essential if the projected irrigation efficiencies are to be
achieved. Poor land levelling can lead to considerable yield losses and wastage

of water.

1.4 Criteria for LLand Levelling

For the proposed crops, the possible methods of irrigation and allowable slopes
are discussed in Chapter 4 and summarised in Table 1.1.
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TABLE 1.1

Land Levelling Criteria

Crop Possible methad Maximum allowable slopes (%)
of irrigation In direction Across direction
of irrigation of irrigation
‘Paddy rice Basin 0.05 Level
Bananas Furrow 0.30 +0.30
Mixed crops Furrow or 0.30 +0.30
) border strip 0.30. Level
Vegetablesl) - Small basin Level Level

Note: (1) Small areas only.

The rinimum area which can be economically levelled to one plane is normally
‘taken as about 1" ha. Smaller planes than this can reduce the earthworks to.a
limited extent but cause increasing problems with movement of earthmoving
machinery. It is recommended therefore that a minimum plane of 1.0 ha is
adopted, -although this could be reduced to 0.5 ha in areas of difficult
topography. Depths of cut should be limited to 0.50 m to avoid possible: exposure
of sand lenses or saline layers. Depths of fill should also be restricted to
. avoid “excessive séttlement which would then require further levelling to be
carried out. ‘The maximum depth of fill should be about 0.6 m, deposited ‘in
layers of not more than 0.3 m.

1.5 Land Levelling 'Requirementé

In order 'to assess the land levelling requirements, eight representative’ sample

areas each of 9 ha (300 m x 300 m) were selected for the 1980 study and surveyed

on a 30 m x 30 m grid.

Each area was divided into land levelling plots of between 1 and 2 ha, depending
on the proposed crop and irrigation method. For the mixed crops to be grown on
furrows or border strips of maximum length 300 m, a land levelling: plot of
1.8 ha (300 m x 60 m) was adopted. This size was also used for the paddy rice
area to be irrigated in basins. The banana areas however will have a maximum
furgow length of 150 m, and thus a plot size of 1.35 ha (150 m x 90 m) has been
used.

The survey data for each plot were analysed by computer to give the ‘plane of
best fit within the allowable slopes shown in Table 1.1, and the earthmoving
quantities, assuming balanced cut and fill and a bulking factor of 1.0, were
determined. The résults are summarised in Table 1.2.

For comparison purposes, some of the sample areas were re-analysed using smaller
planes of about 0.5 ha. Generally the saving in earthworks was very small (5% to
10%), except for some of the paddy rice basins where the volumes of material
reduced by up to 20%.

Overall, the results indicate typical excavation volumes of 300 to 400vm3/ha,

afthough - individual plots, particularly those in the paddy rice basin ‘areas,
could require earthmoving of up to 1 000 m>/ha.
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TABLE 1.2

Land Levelling Requirements

Sample Area 1

Proposed crop - mixed crops
Irrigation
method - furrow or border strip
Plot size - 1.8ha (300 m x 60 m)
Plot Nr Furrow
m> m? /ha
1 361 201
2 358 199
3 273 152
4 310 172
5 337 187
Average 328 182

Sample Area 2

Proposed crop - mixed crops
Irrigation
method - furrow or border strip
Plot size - 1.8ha(300m x 60 m)
Plot Nr Furrow
m m>/ha
1 925 514
2 1095 608
3 463 257
4 523 291
5 394 219
Average 680 378
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3Border strip

m m->/ha
743 413
450 250
273 152
310 172
340 104
423 235

Border strib

m m-/ha
941 523
1100 611
464 258
526 292
399 222
686 -~ 381



Sample Area 3

Proposed crap - bananas
Irrigation
method - furrows
Plot size - 1.35ha (150 m x 90 m)
Plot Nr Earthworks
m m-/ha
1 308 228
2 299 221
3 283 300
4 251 186
5 351 260
6 301 223
Average 299 ‘ 221
Sample Area 4
Proposed crop - bananas
Irrigation
method -  furrows
Plot size - 1.35ha (150 m x 90 m)’
Plot Nr Earthworks
 m m>/ha
1 31 275
2 181 134
3 335 248
4 281 208
5 191 141
6 243 180
Average 267 198
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Sample Area 5

Proposed crop - paddy rice

Irrigation

method - basins

Plot size - 1.2 ha (200 m x 60 m)

Plot Nr _Earthworks
m> m>/ha
1 871 726
2 1 060 883
3 1166 972
4 722 602
5 352 293
Averaqe 834 695
Sample Area 6
.Proposed crop = bananas
Irrigation
method - furrows
Plot size = 1.35 ha (150 m x 90 m)

Plot Nr Earthworks
m m>/ha

1 330 244

2 304 225

3 361 267

4 581 430

5 392 290

6 360 259
Average 386 286
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Sample Area 7

Proposed crop - bananas
Irrigation
method - furrows
Plot size - 1.35 ha (150 m x 90 m)
Plot Nr " Earthworks
m°> m-~/ha
1 305 229
2 330 248
3 162 122
4 484 363
5 569 427
6 402 302
Average 375 278
Sample Area 8
Proposed crop -  bananas
Irrigation
- method - furrows
Plot size - 1.35 ha (150 m x 90 m)
Plot Nr Earthworks
m> m?/ha
1 217 161
2 234 173
3 300 222
4 439 325
S 286 212
6 350 259
Average 304 225
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1.6 Land Levelling Methaods

Land levelling will be carried out by cutting high areas of the plot and
transporting the material to provide fill in the low areas, so that all
earthmoving is within the plot being levelled. The size of the plot to be
levelled will normally be 1 ha minimum although this could be reduced to 0.5 ha
if necessary. The final plot will depend on topography, field shape and
convenience.

Several methaods of land levelling are commonly carried out:

(a) Scrapers and graders controlled by profile boards.

(b) Scrapers and graders controlled by lasers.

(¢) Drag scrapers controlled by lasers.

Alternative (a) (conventional levelling) is not recommended because of the
problems of control and the need for experienced and skilled staff.

Of the other two possibilities alternative (b) is the preferred option. This is
primarily due to the fact that the earthmoving plant (scrapers and graders) are
more flexible than drag scrapers and could be used for other parts of the works.
In addition, the required depths of cut are likely to be greater than the normal
operating range of a drag scraper (up to 0.10 m), necessitating more than one
pass.

The recommended system is based on a laser emitter generating a reference plane
which need not be harizontal but can be adjusted to have a known slope in
directions defining an inclined plane. The laser beam is detected by receivers
on masts positioned above the blade on the graders and scrapers with an
automnatic control system which decodes the signals from the receivers and
actuates the machine's hydraulics. The operator can override the automatic
controls if this is required at any point. The graders are equipped with twin
receivers and control to adjust both the height and cross slope of the blade.
The scrapers are equipped with only one receiver and pick up the spoil ribbons
formed by the graders in the high areas and deposit in low areas which are then
finished using the graders. Little ground checking is required in such a system,
"but can be done using acoustic rods to pick up the laser output. The control
system can be fitted to most existing models of earthmoving machinery.

Self-elevating scrapers have proved to be moare suitable than box scrapers since
the elevating attachment on the scraper enables it to load its bucket full
(which an ordinary. box scraper generally could not do in land levelling
operations without a bulldozer-pusher), and to take shallow cuts. as required for
both cut and fill and imported fill levelling.

A group of three graders and three elevating scrapers should achieve a land
levelling rate of 6 ha/d for an earthmoving requirement of 400 m>/ha.

1.7 Land Planing

Land planing is carried out so as to reduce the irregularities in the natural
micro-topography or any deviation remaining after land levelling. Three passes
of a land plane in different directions have been found to be sufficient to
smooth out variations within +0.05 m provided that the surface soil is loose.
Prior loosening of the soil is carried out by harrowing, if necessary. The area
is to be planed after land levelling and prior to field preparation for the
first planting.
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Land planing is normally considered an agricultural operatlon and is not costed
as part of the engineering works.

1.8 Termitaria

""T'e_rm-itar_ia are- mounds made up of subsoil which has been brought to the.;éﬁr;face
by termites during the construction of their nests. Termitaria can be a major
problem on some schemes, although fortunately they are relatively infrequent at
Hombay.

Prior to land levelling, any termitaria in the irrigated area should be broken
up .and spread evenly, with the soil under the mound ripped to break the sub-
. surface voids. The soil in the vicinity of the mound should then be treated with
an appropriate insecticide to ensure that the termites do not re-colonise the
area.



CHAPTER 2

FLOOD PROTECTION WORKS

2.1 Introduction

Flooding in the project area can either be from external or internal sources.
This chapter is concerned with external flooding - primarily from the old
Shebelle meander complex which runs from north to south through the area, and to
a lesser extent from Juba river flooding and local runoff after rainstorms.

For the 1980 study (HTS, 1980) the flood protection works were designed for a
l-in-1 000 year flood event - severe design criteria for an agricultural
development. The Terms of Reference for the present study stipulate that
protection should be provided against a 1l-in-50 year flood. assuming
implementation of Bardheere dam on the Juba river, and recently completed and
proposed river management works on the middle and upper Shebelle river.

The relaxing of the design criteria to a 1-in-50 year flood would appear to be
logical from a cost-benefit point of view. The probability of a flood egual to
or exceeding the 1-in-50 year event occurring during the 25 year economic life
of the project is, however, 40%. This is appreciable and the agricultural,
social and economic implications of this must be borne in mind. From an
engineering standpoint, the modified design criteria allow a simplification of
the flood protection works with a commensurate reduction in construction costs.

2.2 Origins of Flooding

The Homboy project area is geomorphologically in the Shebelle valley, located
15 to 65 river kilometres upstream of its confluence with the Juba river. This
reach of the Shebelle comprises a system of well defined, braided, meandering
fartas which carry runoff from the Hara Nlaga and Kormajirto catchments together
with any excess water from the lower Shebelle swamps to the Juba river. This
latter component is very small in comparison to the runoff from the Hara Naga
and Kormajirto catchments. Although these fartas usually remain dry, they
occasionally carry large flood flows which pose the main flood hazard to the
Homboy project area.

The south-western tip of the project area can also be flooded by overbank flow
from the Juba river as happened in the 1981 gu season (MMP, 1981) and by local
runoff as was the case in the 1985 qu season (AHT, 1985).

Finally, heavy rainfall can pond in the Homboy depression. During the 1985 qu
season well above average rainfall caused flooding which destroyed approximately
50% of the crops being grown in the Homboy desheks and reduced yields by
approximately 50% on a further 20% of the cropped area. Homboy village was
isolated for two months (AHT, 1985). Protection of the project against such
rainfall flooding is provided by the internal drainage system described in
Chapter 5.

2.3 The Shebelle River

The Shebelle river has a theoretical catchment area probably in excess of

300 000 km?2 (Lockwood/FAQ, 1968). Mast of the runoff is generated in the upper
reaches of the river in the Ethiopian highlands. As the river proceeds through
Somalia, non-returnable floodplain spillage, infiltration, evaparation and
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consumptive use progressively reduce the mean annual flow and flood peaks (Table
.2.1). Only a small ‘proportion of the flow volume entering Somalia upstream of
Beled Weyn reaches the swamps in the lower Shebelle valley.

TABLE 2.1

Shebelle River - Channel Capacities and 1981 Flood Peaks

Nistance from Juba Estimated mainstream 1981 flood
confluence channel _capacity peak.

(km) (m3/s) (m>/s)

- Beled Weyn ’ 1 040 n/a >1 00_0
Bulo Burti 860 n/a 502
Mahaddey Weyn 670 n/a 167
~Jowhar 635 150 n/a
Afgoi 470 9 89
Audegle 410 87 87

- Avai 230 50 <50

.Throughout most ofthe middle reaches, from Duduble downstream to Falkeeruw, the
_‘water leve!l in the'mainstream channel is above the surrounding floodplain during
‘high”flows. In the past, peak flows overtopped the river banks and spilled into
“the:‘fldodplain causing the carrying capacity of the mainstream channel ‘to
“decrease downstream. ;

“In-its lower reaches, from just downstream of Kurtun Waarey to just upstream; of
-Homiboy, the Shebelle has a low average gradient of approximately 1 in 8 000.
.,Thxs has resulted’in the formation of a system of swamps, lakes and .muitiple
channels which cover an-area of some 850 kmZ (MMP, 1983). These are referred to
'collectlvely as-the lower Shebelle swamps. e

'_Infdry to normal years flows into the swamps are totally absorbed and .lost :by
oM poération and infiltration. Only in very wet years does water leave the .swamps
via'the fartas passing ‘through the Homboy area. It is thought that this- Tunoff
-fe8ults from heavy 'rainfall onto already high water levels in the lower iswamps,
rather than from. transmission of water entering from the upper Shebelle.. An
_approximate average annual water balance of the swamps is presented in
f F'-lgureg .1, This indicates that the average annual outflow from the swamps is
" 50-x 10 whxch would be equivalent to a continuous average flow of 1.5 m /s. :

2 4 River Management Works

The ‘Aatural attenuation provided by the middle reaches of the Shebelle is
- obtained at the-expense of ‘damage to agrxculture on the inundated floodplains:
Toreduce this damage ‘and to harness excess river flows for irrigation purposes
jdownstream, a number of river management works have recently been built: or:are
.being planned. In 1980 the Jowhar Offstream Storage Reservoir (JOSR)- was
;comrmssxoned with an mtake channel capacity of 35 m~?/s and a total storage of
200-x 106 m>. The 40 m>/s Duduble Flood Relief Channel was first operated in the
+1986 gu season and the possibility of upgrading this scheme to' an offstream
storage reservoir has been proposed.
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Figure 2.1
Shebelle Swamps
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In that they replace the natural attenuation of the river, such schemes will
have little effect on the peak flows entering the lower Shebelle swamps.
Table 2.2 gives the annual runoff and peak flows at Afgoi b.oth‘ before.and after
commissioning of JOSR, and indicates no significant changes in river regime.

TABLE 2.2

Annual Flow Statistics - Afgoi

Year Runoff Peak Flow
(m> x 106) (m3/s)
1963 n’/a 97
1964 1263 92
1965 906 112
1966 1 165 88
1967 1695 98
1968 2 166 99
1969 1892 98
1970 1 745 100
1971 1574 100
1972 1774 105
1973 n/a 97
1974 1214 25
1975 1 147 99
1976 n/a 100
1977 n/a 100
1978 n/a 109
1979 1 898 113
1980% 780 90
1981 1 609 20
1982 1 890 96
1983 2 134 97
1984 1272 : 90
1985 1 427 20

Note: *  JOSR commissioned May 1980.

Theoretically at least, by supporting low flows, offstream storage schemes could
increase the total annual runoff entering the swamps. This is, however, unlikely
to happen as any increase in low flows will almost certainly be absorbed by
abstractions for irrigation.

It can be concluded that river management works in the middle and upper reaches

of the Shebelle in Somalia will have only a small effect on the water balance of
the lower Shebelle swamps and, consequently, will have a negligible effect on
flood flows leaving the swamps above Homboy.

2.5 Flood Estimation Procedure
The lower Shebelle swamps effectively protect the areas downstream from flood

flows originating in the upper Shebelle catchment. Flooding in the Homboy area
is reported to occur generally after heavy rainfall, indicating that flooding is
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* largely: associated with local run-off rather than flow passing Avai. The
- tributary catchments downstream of Avai theorstically extend as far north ‘as the
. Bardheere-Dinsor road, as shown on Figure 2.2. However, the well defined surf”ace
~ drainage. of the.-upper catchment disperses on reaching the coastal plain_sgme- 75
to 100 km north of the Shebelle. No evidence has been found to suggest that
- there is any continuous channel flow across the plain even after heavy rainfall.

~ The effective cachment area upstream of the Jilib-Mogadishu road is divided into
sixsub-catchments as shown in Figure 2.2. None of these in fact drain directly
- into the main Shebelle channel which appears to be raised between wide natural
"levees. Most of the tributary channels terminate in backswamp depressions. No
records exist of the flows in these tributaries or, indeed, in the Shebelle
-downstream of Avai. The approach adopted in previous studies for  the
_determination of design-floods in the Homboy area has been based on the US Soil
*Conservation Service method which relates the cumulative direct runoff to the
“cumulative storm rainfall according to an empirical curve selected from a
~consideration of land use, soil type, vegetation cover and antecedent 'moisture
-'conditions. This method has been reviewed and revised to give the 1- in-50 year
flood, as described in subsequent sections of this chapter.

2.6 Design Rainfall

There are no reliable .rainfall stations within the catchment area, and for this
-analysis an average of the Kismayo, Jilib and Bardheere figures were taken.
Long-term records exist for all three stations and they are considered to be
-reasonably representative of the catchment area.

‘Annual maxima l-day and 3-day rainfall events from these stations were fitted to

_an extreme value type 1 (Gumbel) distribution. The return periods of storms
‘producing the 1-in-20, 1-in-50, 1-in-100 and 1l-in-1 000 year floods- were

'i"det;et)"mined by the method recommended in the UK Flood Studies Report, (NERC,
1975).

‘Studies of the effective rainfall produced by 1-, 3- and 5-day storms of the
~same frequency showed that 72-hour events are the most critical as far as runoff
. production is concerned. To calculate the 72-hour rainfall the following
procedure was carried out for each of the given return periods:

(@) The:l-day design rainfall for the catchment was ,ob.ta,';ne;_d“'by
averaging the l-day values for each station obtained from ‘the
(Gumbel analysis.

(b) This: was converted to a 24-hour design rainfall by applymg a
correction factor of 1.13.

(c) The 24-hour rainfall was converted to 72-hour rainfall by applying
the 3-day to l-day rainfall ratio also obtained from the Gumbel

plot.
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Figure 2.2
Lower Shebelle Cachment Areas
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The results are summarised in Table 2.3:

TABLE 2.3

Design Rainfall

Flood Storm Kismayo Jilib Bardheere Catchment
return return 1-day l-day 1-day l-day 24-hour 72-hour
period period rainfall rainfall rainfall rain- rain- rain-
(years) (years) (mm) (mm) (mm) fall fall fall
(mm)  (mm)  (mm)
20 35 106 130 115 117 132 174
50 73 116 148 127 130 147 194
100 140 128 164 141 144 163 211

1000 1 000 147 196 166 170 192 - 263

The 72-hour point rainfalls were reduced to catchment averages using Boyer's
equation which reproduces the faster areal decay observed in the inter-tropical
convergence zones:

plarea) = 2mb-2x-2[1-(1 + bx){-bx)]
where b = 0.0235
m = maximum (central) rainfall depth (inches)
X = radius of area (miles)
plarea) = mean areal rainfall (inches)

2.7 Design Flood

The 1JS Soil Conservation Service method of deriving flood hydrographs from
design storms was applied to each of the six contributing catchments. These
storms were then lagged according to drainage pattern geometry and summed to
produce the 1-in-50 year desngn flood entering the project area. The results
indicate a peak inflow of 412 m~”/s with a total flood volume of 154 x 106 m3.

2.8 The 1980 Flood Protection Scheme

This section gives a brief description of the flood protection scheme proposed
in the 1980 study (HTS, 1980).

The scheme was designed for the 1 in 1 000 year flood which was estlmated to
have a peak inflow of 665 m 3/s with a total flood volume of 248 x 106 m

Preliminary calculations showed that routing floods through the project area by
constructing a drain based on the existing farta channels was not a viable
solution. The design flood peak would require a large " and prohibitively
expensive drain. Floods would instead be routed round the project area taking
advantage of storage available in natural depressions to attenuate peak flows
and reduce channel and structure sizes.
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Computer models were set up to simulate various schemes and find the most cost-
effective solution. This led to the final design which involved upgradirg two
.depressions to regulating reservoirs by bunding and regulating their outflow by
outlet structures. The Northern Reservoir to the north of the Jilib-Mogadishu
road. would provide significant attenuation and storage of arriving floods. A
large gated outlet structure, capacity 330 m-”/s, from the Northern Reservoir
would allow controlled discharge of the attenuated floods into the Eastern
Re‘servoir via the Upper Qutfall Drain.

The''Eastern Reservoir was required to provide further flood storage ‘and
attehuation. The combined capacity of these two reservoirs was. sufficient. to
store ‘the entire 1-in-1 000 year flood. The Eastern Reservoir outlet structure
was .designed to allow the accumulated flood waters to be discharged to the Juba
river dt a maximum flow rate of 10 m3/s via the Lower Outfall Drain. Runoff from
“the internal drainage system would also discharge to the same drain.

The low level Lower Outfall Drain would be unable to function when the Juba
“river was above a level equivalent to a river discharge of 150 m3/s A computer
model of the flood protection system was therefore used to test the response of
“the: system to consecutive floods and the coincidence of floods and high river
:stage. Simulations using the available 17 years of concurrent historic ‘rainfall
and river flow data demonstrated that, even in the mdst critical periods; :the
.combined capacity of the two reservoirs was never more than 70% used and that
the flood protection system would function satisfactorily.

2.9 Revised Flood Protection Scheme
2.9.1 Introduction

A complete review of the flood protection system has been undertaken ‘in the
“light of the revised design criteria. Although -the design flood return period
has been reduced from 1 in 1 000 years to 1 in 50 years, the peak flow of
412 m3/s is still too. large to be routed through the project area, and the
approach of routing the flood through storage areas outside the project ‘area
still provides the most practical and economic solution. After studying several
options it was concluded that & system similar to the original design but
g W'lthout the Northern Reservoir would” provide the most cost-effectnve flood
ro’tectxon The ‘natural depression upon which the Northern Reservoir ‘was based
stﬂl ‘attenuates: flood peaks to a certain extent but does not prowde ‘any
_controllable storage.

2.9.2 Upper Outfall Drain

B -] Upper Qutfall Drain will convey water from the north of the: Jilib-Mogadishu

Fhad*to the Eastern Reservoir, a d1§tance of about 6.3 km. Although thé peak

; inflow has been calculated as 412 m-°/s, a degree of attenuation will be -provided
by both the 'Narthern Reservoir Depression' and the Upper Outfall Drain itself.

This “is’_jllustrated in Figure 2.3 and indicates that the attenuated peak flow -is

327 m3/s' the Upper Outfall Drain has therefore been designed 'for this
discharge.

- 'The peak water ‘level in the Eastern Reservoir is 18.95 m (see Sectith 2.9:3),
and adopting a ‘water surface slope of about 25 cm/km gives a level at the head
.of the Upper Outfall Drain of 20.50 m. The drain is formed by excavating -a Tow
‘fléw channel and using the excavated material to form the right hand embankment.

C2-6



Figure 2.3

.1in 50 Year Design Floods
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