PRODUCTION, SUPPLY, AND MARKETING OF
SESAME IN ERITREA
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SESAME OR [SIMSIM(LOCAL NHAME) (SESAMUM TNDICUM) ]

1. Introduction

Segane (Sezamum Indicum), also locally krown ag gimsim i an
important oilseed crop. Ifs seeds have an il content of 45-35%. Tt is widely grown in
the western lowlands of Eritrea, especially in the valley of River Gash, Tukumbia, Gulug,
(Ombager. and lesseney areas. It is also important in the province of Senhit and lowland
areas of south-western parts of Seraye province. At present there is no large scale
production of sesame; hence, most sesame is consumed locally.

2, Plant Characteristics

sesame (sesamum indicum) belongs to the plant family pedaliaceal, characterized by bell-
shaped Howers and opposite leaves. It 1s an erect annual herb that reaches a height of 3 to
6 feet (0.9-1.8m.). It has a taproot and a dense surface mat of leeding moots. The stem is
branched or unbranched, depending on the variety. The lower leaves arc opposite, broad and
palmately lobed whilst the upper leaves arc alicrnately arranged, narrow and lanceolate.

Thars are 1-3 flowers in cach axil, the number depending largely on the variety, and these
are white, pink or purple. The tabular, two-lipped tlower is about 3/4 inch long, with a pink
or yellow corolla. The lower flowers begin blooming two or three months after seedling,
hut hlooming continues for some time until the upper pods open.

The [ruits are errect capsules about 1 in. (2.5 cm) long. The upright pods split open at the
top at maturily which gave rise to the expression "open sesame”. Each capsule conluins o
large number of very small seeds ol which there are about 9,000 to the vunce (320 to the
gram)’ .

The seeds drop out when the plant is inverted, cxeept with varieties with indehiscent pods.
All the local varieties are dehiscent, 1, the capsules split from the top downwards for about
two-thirds of their length when mature; this process 18 encouraged when the plants are
moved about by the wind and unless precautions are taken much seed is shed.

The seeds of diffcrent varieties are creamy white, dark red, browm, tan or black. The sceds
some-what resemble flax-seed in size, shape, and sometimes also in colour. The yields
usually arc below those of the shattering variefies,

Although sesame is predominanily self-pollinated there is up to 5% cross-pollination. In
maost varicties the period from sowing to maturity is about 3 to 4 1/2 months®,

llohn ILmartin and others, principles of crop production. (3rd edition, New York:
Macmillah publishing Co.Jne, 1976), pp. 974-75.

“Thid pp. 975-77.
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3. Heology (Climatic Requircments)

Sesame requires a warm climate with a [rost [ree period of 150 days or more. The crop is
maoderately drought resistant; this is especially true of branching varieties because these
have a mors prolific root system. Sesamum indicum ig basically considered a crop of the
tropics and sub-tropics. Its mein disuibution is between 25°5 and 23°N. Altheugh some
varietics are grown up to 1500 meters above sea |evel, the crop is normally widely grown
in areas below 1,250 mcters above sea level.

Scsame normally requires fairly hot conditions during growth 10 produce maximum viclds.
A temperature of 25-27"C encourages rapid germination, Should the temperature fall below
20°C for any length of time. germination and seedling growth will be developed. and below
10°C inhibited. A hard [rosl 4l maturity will oot anly kill plants but will also reduce seed
and oil quality. It can also adversely affect minor seed-oil constituents.

Sesame’s drought resistant gualities are among its chief advantages, since il can be planted
in relatively arid zones and still produce a high quality oilsced. Sclection of a variety with
the ability o give high average vield over a fairly wide rainfall range is a major factor in
ensuring a profitable return Irom annual sesame. Lhe crop is miportant in many low rainfall
arcas because of its resistance (o water siress and its adaptability, but if the eonditions under
which a local crop is srown are changed. il s most probable that the local variety will no
longer be the most suilable. This is [requently the case when irrigation water 15 made
available, with resulting high crop yicld expectation, increased use of fertilizers and maore
advanced agricultural techmiques. However, it is unfortunate that indehiscenl varielies
require more water than shatlering types, and this appears to be due o an inherently greater
transpiration rate.

Sesame will produce an excellent erop with a rainfall of 500-650 rmm, but down to 300mm
and up to 1000mm will also produce a crop under certain conditions, P'or maximum yields
precipitation should be distributed over the period of plant growth in approximately the
following proportions:

- germination lo lirst bud formation ...35%

= (o main flowering: -.....coiineaimanaadi%

- {0 maturity not more than ................. 2005
and falling as seeds arc tilling, and ceasing as [irst pods begin to ripe. lleavy rain al
fiowering will drastically reduce yield, and il cloudy wcather persists for any period at this
time vield can he exiguous. Rainfall when plants are ready for harvest also reduee wicld by
increasing susceptibilily o disease and prolonging the period required for capsules to dry
out. Sesame is exiremely susceptible to waterlopging, and heavy continuous taims al any
lime during growth will greatly increase the incidence of Mungal discase. 1L is possible that
breeding or selection could produce varieties less susceptible to high levels of soil moisture.

Localitics suitable for sorghum, maize. Bultug (millet), and cotion in Eritrea are considered
suitable for the production of sesame. In Eritrea, scsame is grown mainly in the 300-600
mm rainfall areas, especially in the province of Gash-Setil. Al the lower range the seedling
stage is susceptible to a local dry period, but at 300mm excellent crops are produced in the
Guluge, Ombager, Tesseney, Tukumbia, and Setit arcas. At the higher range soils must be
well drained, and in the South Western regions where this is so rainfall up to 650 mm will
be tolerated, As you come [rom South - West and West to Fast and central Erilrea sesame
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is gencrally grown in those arcas too dry [or ground nuls, 1.¢ in the rainfall range of 300-
41 mm, or where there are likely to be local dry periods. Good rainfall distribution during
the period of most active growth in July-August-September improves yiclds.

Sesame is susceptible 1o wind damage after the main stem has elongated, and tall-stemmed
combinable types are not recommended for areas where high winds at harvest time arc
common. More sturdy but dehiscent tvpes are also unsuitable for windy localities, as a high
proportion of the sced can be lost through shattering in the field. Very cold winds also,
during early growth and flowering cause severe imjury Lo plants. sesame Is very susceptible
o hail damage at all stazes of growth. Prior to flowering, stems can be badly bruised,
somectimes broken, and terminal shoots so damaged that distorted growth occurs. At
Mowering, both buds and fowers may be stripped [rom plants , or damaged buds produce
aborted flowers. Heavy storms can virtually stnip plants of all leaves, and recovery is slow.

Sesame grows well on a varicty of soil types, but thrives best on those which are
maderately fortile and free-draining. Composition and structure appear to be of secondary
impuortance compared to waler-holding capacity, as the plant s extremely susceptible to
cven short periods of water logging al any stage of growth. Shallow sails with an
impervious subspil or those which arc saline are not suitable. Sesamc is extremely
susceptible to salinity, and salt concentrations that have little effect on cotton are faral 1o
the crop.

Soils with a neutral reaction are preferred, and although good results have been obtained
on slightly acid and slightly alkaline soils, sesame does not thrive on acid seils. Tt will grow
in soils of PH 5.5 - &0, but at the higher figurc soil structure becomes ol increasing
importance. Within these rathur broad limits sesame ean be successlully grown on a very
wide range of soils, but this is done more lo the diversity of types well adapted o local
conditions than to the basic adapiability of any one variety”,

4. Field Uperations

Sesame is usually sown carly in the arable break because it requires fertile soils. It is oflen
sown as an opening crop although grasses must be thoroughly eradicated because it is
mtolerant of weed competition.

A rough seedbed is usually preforred for sesame despile the small siec of (he seeds, The
reason for this is (hat a fine seed-bed is more likely to form a cap if heavy rain falls, thus
hindering emergence of the seedlings.

Sesame must be sown as early in the rains as possible. Late sowing definitely leads to yield
reductions. I the Western lowlands of Eritrca it is sown in the first rains, usually as a pure
stand, or aliernatively it may be inlet-sown with maiz, sorghum, or pearl millet’

Sesame seed is usually broadcast at the rate of 5 to 9 kg/ha. Tt is often mixed with soil
before sowing it ordet to achieve an even sproad.

*E.A Weizs, Qilseed Crops, (London: Longman, Group Lid., 1983), pp. 295 302
‘A G I, Onlplants in LBast Adrica, (Londem: Longmans Lid., 1989) pp 172-75.
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Sesame seedlings make slow inital growth, and are poor competitors lo many guick-
growing tropical weeds. A weed-free sced-bed is most important, since culivation of
sasame scedlings is difficull as the fine. fibrous roots are easily damaged. All tvpes of
weeds must be removed prior to planting, Efficient weed control is therefore important.

Hichest sesame vields are obtained when grown under irrigation in arid regions where the
sunny, dry climate is very suitable, and the low humidity reduces the incidence of fungal
diseases. Flood irrigation is normall for small-holder crops, and row or furrew irrigation
practiced only when it is grown more extensively or as a mechanized crop. However, the
high cost of water in many arid arcas ofien precludes (he planting of sesame on irrigated
lands, or alternatively the cost of production when rain-grown 1s so low that irrigated crops
can nol complete on local markets. A common method is to impound raim-waler in lelds,
allow it to percolste, hen sow sesame in the dry swface soil. The crop then grows on
residual soil moisture. This can be a most effective method of production, and on fertile
soils good vields are obtained. This system also utilizes flash TMoods that oceur in river
valleys of miny arid regions, and water which would otherwise be wasted is retained in the
soil’.

The total water required to produce an irrigated sesame erop varies from 1200 to 2500
mm/ha, the very wide range due mainly o the maluralion period of the variety sown, soil
conditions, climate, and whether fully or partially irrigated. Sesume is susceptible to oot
rots and other fungal diseascs caused by water logging or excessive humidity, especially
when small. Fairly substantial pre-planting irrigations are 1o be preferred to immediate post-
emergence watcring, but the difficulty of mechanically planting wet fields may require that
the seed is dry planied, and then irrigated.

5. Harvesting
Sesame is normally ready for harvesting 80-150 days after sowing, mosl commonly 100-

110 days, bul some cultivars also mature 70-75 days after sowing. At maturity, leaves and
stems tend to chenge [rom green to a vellowish then redish linl. Dehiscent types are usually
stocked to allow the plants (o dry off, then threshed by hand.

Al harvesting sesame presents lwo problems: the eapsules split and shed their seeds when
they are mature and they ripen unevenly from the bottom upwards, Il harvesting is delayed
until the top capsule is ripe, the lower ones split and the wind blows the plants abour so
much that most of seed is shed. Tt is therefore essential to harvest the plants as soon as the
lowest capsules ripen; al (his stage flowering has usually stopped al lhe lop of the plant and
most of the leaves have been shed. The plants are uprooied and the parts of the stems below
the lowest capsule are removed; this is best done by holding the stems against and chopping
them with a poad, this avoids shaking the pods and encouraging then to split ar to shed their
seeds. The plants are then stooked or ticd to a fence which has been previously constructed
in the field or homestead. The [ences are often as high as 3 meters and are usually built
parallel to the prevailing with to prevenl them being blown over, The bundles of sesame
plants are tied on to cach side facing upwards; in this position the seed 1s not lost because
the plants can not be shaken.

"E.A. Weiss, pp. 303-316



Afer Lhree or four weeks all the capsules should have matured. The seeds are removed
beating the plants on a mat,

Yields ere usually between 220-330 Kg/ha, Good husbandry produce 430-550 Kgtha'.

6, Pests And Diseases

Posty

Sesame Seed Bug

The Sesame Sced Bug mainly attacks the seeds ol sesame. The sesame is usually aftacked
in the field after the plants have been cut and put together in stacks for dryving. 'Lhe Sesame
Seed Bug was a serious pest between 1970-1974 in Geref, Ombhager, and Gulug in Eritrea,
Sesame Seed Bug can be controlled with Carbaryl, BHC Dust.

Sesame Webworm

The larvae of the pest spin a silkin web around the terminal leaves and ent the lolimge and
the pods. Tn Fritrea il ocenrs in Tesseney, Gulug, and Omhbager arcas. Scsame Webworm
is normally controlled by natural enemies, but a heavy infestalion can be controlled by light
spray of DDT, Dimercon, Dipterex or Thiodah.

Flea Beetle

Flea Bestles are dangerous pests which cause most scrious damage to young seedlings.
They cal the foliage during the carly stages of growth. Tn Eritrca Flea Bectle has been
recorded along the Gash River and in Tesseney in rain-fed sesame and cotton. Tt can be
controlled by using dieldrin as & seed dressing or in the seed-bed. Tt can also be controlled
with Endosulfan, Hostation, and DDT.

Gall Midge {Asphondylia scsami)

These minute insects lay their eggs in the ovaries of the flowers, When the larvac hatch
they devour the inside of the ovaries and in place of capsules round barren galls are
produced. Dimsthoale sprays are effective but are probably uneconomic.

Disease
I Mseases melude bacterial lzaf spol, caused by pscudomonas sesami; a leal spot, caused by
the fungus cercospora sesami, and alternaria spp. They seldom do serious damage’.

7. Utilizalion

Sesame seeds are exported ta Europe for use in edible oil and pharmaceutical products. Tn
Eritrea, at present, owing to the absence of market, most sesame produced is consumed
locally. In the Western lowlands of Eritrea. sesame oil is produced using wood and stone-
made, camel driven loeal sesame-oil crushing machine known as Ashera. At least 40} litres
ol oil is produced from one quintal of sesame. The residue is used as animal feed.

“E.A. Weiss, pp. 309-316
" andemeskel Woldchaimanot, HandBaok ol Tnscel Pesis of Major Grops In Eritrea,
(Aamara University, 1987). pp.40-43.
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Alternatively, it is wvsually prepared for eating by pounding unbil it becomes an vily paste.
This can be eaten as il 15 or can ba used for frving vegetables or meat. Morcover, scsame
seeds can be eaten raw, can be eaen fried, or can be included in various types of
conlectionery.

8. Sesame Production And Supply

In Eritrea sesama is erown only on the lowlands, mostly the Western Lowlands of the
(ash-Setil areas. Fritrea’s sesame is considered a high quelity oil seed and most of 1t has
been for cxport. Owing to the persistent deought and war sesame production and export has
been practically nill.

The Western province of Gash-Setl and Barka are major sesame producing areas. Those
provinces are major areas of private commercial farming with a total area of about 4.6
million hectares bordering the Sudan to the West, and Ethiopia to the South.

Today, the Western lowlands of Lritrea, especially the Gash-Sctit arca has become one of
rapid, setilement, and planned economic expansion arcas. Recently about 100,000 relugees
have returned to the area, and the Government of Eritrea is conducting o comprehensive
development project in the area to reseitle and reintegrate returnees, and to cnhance food
praoduction.

At present, experienced and incxperienced farmers are coming into the area, and are able
o obtain land in the form of comncession. Concession land is being assigned by the
Provincial Administration Office of the Ministry of Agriculture. 8o far. afier the total
liberation of Eritrea, until the end of the wear 1993, 11,548 hectares of land has been
developed primarily by 348 private concessionaries with the assistance of modem engme
powered cquipment. Side by side with these, also exist a large number of local and
returning camel and‘or ox-farmers with small farms of two to four hectares of land.

The whole ateas is of considerable interest to the government and development agencics
beeause of its high economic potential. Definitely, mecharnization will play an essential role
in the agricultural system. Lconomic expansion in the area would become much more
cohanced with organized planning and the rapid development of infrastructure, cspecially
in the areas of administration, health and communications. A clear eut policy formulation,
designing of cfficlent, effective and implementable strategy is requived (o aliract the
movement of all resources 1o the area in order to overcome the existing shortage of labour,
credit, market, sloragze facseilities. and agricultural services.

TTence, the Government of Eritrea in collaboration with international financing agencies,
deners. Nago’s and others is condueting a coneerled effort o enhance the overall economic
development of the area. An EC lunded project, aimed at seitling and integrating 400
families of returning refugzes is alrcady under operation. The Government of Enftrea in
collaboration with the German Technical Unit for Co-operation is cenducting an Integrated
Food Sccurity project aimed at boosting agriculural production in the area. The Ministry
af Agricullure has stationed its best stall 1o promote agricultural extension aetivitics.



7

Moreover. the Ministry has established a Zonal Agricultural Machinery Service Unit with

a well-equipped garage to render tractor and other machinery hiring and maintenance
i b

services’,

Sesame Production

The averape farmer in the area cultivates 2 to 4 hectares of land and operales with two pairs
of oxen and grows mainly sorghum, maize, millet, and sesame. Despite the existing of the
seasonal rivers os Setit and anseba and the availability of rich underground water, irrigation
practice is almost nill. The agriculure of the area depends entirely on the ramlall which 1s
the major limiting [aetor, All crops are rainfed and the area receives 400-600 mm. of
rainfall a year, almost all of which [ulls in three months and soaks into the soil. Rains
befote June and after Oclober are agriculturally insignificant.

Currently, major concentration of crop preduction is on the staple food-crop of the area,
sorochum. If there is an economic incentive, farmers will delinitely shift to the cultivation
of other cash crops like sesame. The average crop disiribution is 60 percent sorghum, 3
percent sesame, and 35 percent others (millet, maize, cotton). The crop operation lor
sesame, scedling rale, estimated yicld and mean monthly rainfall is shown on the table
below (Table 1).

Sesame: CROP OPERATION SEED RATE, ESTIMATED YIELD

AND MEAN MONTHLY RAINFALL Table 1

crop cultivition planiding harvesting Seedling Beed Cost Yield

period period Rate kphe. | BirciCh xha.
Sesame Larly mid June-duly Sept=-Nov 50 300 3-8

June

Mean Apr May June | July Aung S Oee Wav Total
mnomihiy
Btainiall 6.7 15 775 | 148.92 [ 21083 | TOR3 | S0.R3 (.50 501.33

SOURCE: MOA, Planning and Programming Dept.

Tlsually cach farmer grows sorghum, millet, maize, and scsame each year. Tillage practices
are traditional using camel or ox driven wooden ploughs. ‘|1llage is done as soon as the sail
is moist and the weeds are sprouting (early mid June), This operation is repeated after onc
or two weeks lo ensure the disappearance ol more weeds.

Sesame seed 1s broadeast by hand. It is sown as goon as possible after the rains, usuvally
early in june, Lhis assures ripening during a relatively mild time before extremes of high
lemperature and low humidity can cause sudden shattering of the pods. Also the early
harvest provides ready cash 1o meet indebtedness.

WOA, Western Lowlands D_m-'alugmcm Project, 1993, mimeographed
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After hand-sowing, all weeding is donc with a hand-hoe and harvesting with a sickle. The
main problem of harvesting sesame is shattering, so harvesting is done very carefully
entiraly by hand. Sesame is harvested into small sheaves stooked together forming several
piles which are the basis of payment to harvesters, Harvesters are well aware of he critical
time factor and press for high rates of payment Lo harvest scsamc,

No rigid partern of rotatien 15 followed: when an area becomess weedy, sorghum 15 planted
in the following season. In some areas (in the inter-riverine flat and much more feriile arcas
with alluvial seils) fallow cultivation is not pracliced; and in some arcas is practiced. Weeds
are considered by farmers in the area lo be the major problems of cultivation. The current
build-up of insect pests is becoming a mors serious problem necessitating all forms of
prevention, protection, and controlling measures. Local concern has been expressed that
unless an cfficient spray service can be obtained, not enly sesame bul also the production
of all other types of crops will come under a serious threat. In addition 1o insect damage
of the field, storage of sesame is harardous heecausc of the sesame seed bug

9, Cost of Production

A penuine farm management study should be conducted to make accurate estimates of farm
coats and incomes of an average farmer in lhe area, bor the purposes of this work only
rough approximations are made as shown on the table below (Table 2},



9

ESTIMATED COST OF PRODUCTION FOR SESAME
FOR AN AVERAGE FARM OF ONE HECTARE

Table Z.

Clearing . crnes senianmierssnee ey MDY HABITT 20D 100.00
1% 1o 34 plouglung i B 180/ Ha 2403.00
oxen hire = Birr 80/Ha
one MD = Birr 20

Cost of seed ...oooovecvvcerneerienenn P Kol Ia/Birr 3k 27.00
1and 2™ weeding ... .. 5 MD Ha/Birr 20/MD 200.00
Harvesting .. SR 5 M_L} |Lla/Birr 20 MDD [00.00
Bapgging, Juddmg and Llnluat]ln;:, e .10 MIDYHa/Birr 20/MD 3.20
Total Production Cost per Hectare. ..o evecviennaeinnn Birr 970.20
Lstimated Yield per Hectare . 5 ()/Ha.
Cost of production per qumtﬂ Birr 194.04
Transport and 1landling f‘hargm Birr  51.00
- 5 sacks at Bir 5/sack . ... Rirr 25.00)
- loading and unloading (.15 MD.-'HH i T kI

- Transport cost to Asmara market at

Birr 0.05/gkm .. . i S0

Tolal Transport and Ihndlm;:, Lharng 51.08
Total Clost to Asmara markets... 245.04
Estimated seasonal (average pﬂu.. at Asmaua} Bir  350.00
Marginfquintal on average price oo 10496
Average farmer’s ared of SESAME.... covvverennivriinsires 2 Hectares
Average farmer's (otal production o 10 quintal
TG TIETIIE wimarmi i e v S 1048 .60
et income: per hestare: oo aaiss i 524.80

Major sesame market ig in Asmara; about 2 percent 15 sold locally for home usc. Since
there is no local marketing organization, most farmers are obliged (o sell their crops through
merchants in Tesscney, Aligider, Omhajer, Barentu, Agordet, and Keren: although few
higger farmers (concessionaries) associated with merchants are able w sell in Asmara.

Under the present conditions of production it is clear that transportation and handling
charges are high in relation (o vther costs. Poar and/er total non-existence of leeder roads
in the farming areas nccessitate haulage by pack ammals to the collecting pomts where
trucks arc loaded to the Asmara markets. The road from the porl of Massawa leading to
sesame producing aress of the Western lowlands is still under maintenance. Such a situation
15 a disncentive for owners and operators of cost saving tramsporl devices. Those who
volunteer to go and transport back sesame demand high scrvice charge usually more than
the tarifl (Bizr 0.05/gn/km) set by the govemment. Thus, the above mentioned and other
diseconomies of scale cause munsportation and handling charges to be high.
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10. Putentiuls

Documented facls show that in 1964 in Eritrea, a total of 16,000 hecrares of land had been
under sesame und & total of 12,250 tons had been produced and exported. According to
Aradom Tedla, in 1963 a total of 8431 lons of sesame were exported through the port of
Massawa to Liuropean and middle East counirics. The plan of the recently rchabilitated
Aligider colton plantation project is to put 4000 hectares of land under sesame as a Totalion
crup with cotton and other crops. Taking into consideration all the present rehabilitation and
integration schemes, it is estimated that by the end of the year 1996 about 10000 hectares
of land will be under scsame production”.

Tor the sake of simplicity, assuming that 1000 ha. of land 1% under sesame cultivation, an
estimate of the spproximate current level of production is made based on preseni simple
farmer cultivation practices in the area. l'he estimate made 15 shown on the table below
Table 3).

Y Aradom Tedla, Facls about Eritrea, (Asmara: Frinting and Stationery Depl..
1964), P.91
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‘I'he present obvious economic deficizncies in the area contribute substamtially to inadequale
economies of scale. It is understood that any future development of the Western lowlands and
other sesame and cash-crop producing arcas, must depend on the establishment of adequate
infrastruciure so that individual entrepreneurs can usge their skills to cxploit the potential
cconomies of large scale mechanized farming.
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