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2 SlOO'ARY ,um RECOBNDATI ONS 

2.01 The main consumers of fertilizers in the Somali Democratic 
Republic a.re the National Banana Boa.rd (NBB), for Banana. 
crop, a.nd the Societa Nazionale Agricola. Ind.ustriale ( SNAI) 
for Sugarcane crop. 
The consumption of fertilizers for seasonal crops, cultiva.ted 
by farmers is very low at the moment, due to the high cost of 
fertilizer compared with other cost like the costs of 
p.esticides, labour and tractor work, as estimated. in Annex 1. 

2.02 In 1976 and 1977 when the cost of fertilizers was low because 
of the FAO-grants and government subsi~, the seasonal crop 
farmers were using fertilizers, see Table 4-1. 
Therefore continuation of subsi~ of fertilizers to keep the 
price level bearable b;r the farmers is reco11111ended. 

2.03 The use of fertilizers to increase the crop yields should be 
used in conjunction with other factors "'!lich influence the 
crop yields, like all kinds of pests, otherwise the increase 
of 7ield might be destroyed. b;r t4e pests {chapter 6 refers). 

2.04 As the consumption of fertilizers for s_easomi.l crops a.re 
negligible, an estimation has been ma.de based on results of 
small sea.le plots done by the Food and Agriculture Organization 
{FAO) and the Mid.west University Consortium for Intdl'!lational 
Affairs (M1CIA), see Table A 1-4 of Annex 1. 
The optimum level of mtrients N, P

2
05 _a.nd x

2
o for maximum yields 

has not been applied due to relativl !Ugh cost of fertilizers 
and that plot results applied to large scale field conditions 
a.re not available. 

2. 05 The fertilizer coasumption for seasonal crops is a.a follows 
(paracraphs 4.12 through 4.15 refer): 

UREA: 1 CO kg/ha. 
TSP: 50 kg/ha. 
IC2SO 

4
: O kg"/ha. 

-
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2.06 The fertilizer consumption for perennial crops, banana ind 
sugarcane, bas al.so been estimated based "l' the cultiva.~;ed 
area they occupied, a.~ the fertilizer import figures are 
irregular. 

For sugarcane: 

UREA: 
TSP: 

For bamna.: 

UREA.: 
TSP: 

250 to 300 kg/ha.. 
50 kg/ha. 

350 q/ba.. 
100 q°/ba. 

2.07 As the cultivated arus ha.ve a tendency to decrease duu to 
the saliniza.tion of the soil: · 

- SUgarcane: from 70C6 ha in 1975 to 6COO ha in 1978. 
'9a.z:tana: from 8343 ha in 1975 to 6e31 ba. in 1978. 
the projected demand up to the year 1985 is estima.ted on the 
basis -of crop intensity and increasing of fertilizer 
consumption, see chap~er 4, as follows: 

From 5866 mt. of Urea and 1895 mt. of TSP in 198e 
to 657<3 mt. of Urea and 2085 mt. of TSP in 1985. 

2.08 Because of tht1t fa.ct that the projected. demand of fertilizers 
from 1980 through 1985 are estimatt l figures and increasing 
dowly through the ,.ears, the Bagging Plant ha.s been designed 
for a. Y'e&rly capacity uf: 

6000 mt• Of UREA.. 
2000 mt. of TSP. 

2.09 The capacit)" of the storage building bas been designed 
according to the following tacts: 

- The application of fnrtilizer to the soH just before the 
rai?Q" seaaon, see Taole A 1-2 of Al.nex 1 • 

- Ha.ndling and stori?Jg of the fertilizers in bu Jc during 
January, February and March, in which the relative humidities 
a.re the ).owest of the year from 67% to 76%. 

- Minimum qua.nt:!.ties of 3000 mt. ~t Urea and 1000 mt. of ':'SP 
per shipment each. 

Resulted in a storage capacity of 3000 mt. of Urea. and 
2000 mt. of TSP 

separate f.rom each other to prevent mixing. 
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2.10 To bag "the 8000 mt. of fertilizers for distribution to the 
coDSWl!ers on time, the bagging plant has been designed into 
~wv lines to be able to ba:idle a.t least 3000 mt. of Urea in 
one month to get space to store the next shipment of 3000 mt. 
of Urea. 
The operating hours are as follows: 

- 6 hours per day. 

- 6 days per week. 

- 4 weeks :;>er month. 

2. 11 Due ~o the fa.ct . tha.t only Urea and TSP are used a Bulk Blending 
Plant is not viable, be03·1se the blended fertilizer ca.us.as 
stickiness and caking. 
Q;her type of fertilizer, like Diamonium Phosphate (DAP) could. 
be blended with Urea, but the response on crop yields by using 
DAP in not well known in the country. 

2.12 Informa.ticn on CF-prices between the fertilizers in bags and 
in bulk were received from one of the suppliers of fertilizers 
t~ Somalia (Table 7-1 refers), 
The differences in savincs between bagged a.r l in bulk and 
imported. bags are as follows (para.. 7.17 refers): 

- UREA US$18.84 (SO.SH.119.77) per me~ric ~on. 

- TSP 05$28.12 (so.sa.178.76) per metric ton. 

which saves the countey, when importing 6000 mt. of Urea a.nd 
2000 mt. of TSP: 

US$ 169,280 in foreign currency or 
SO.SH.1,076,164 using the exchange rate of " 

LSS 1 • ~1.SH. 6.3579 

2.13 The 7early operating cost of the bagging pla?It including 
the ha.ndling of the storage has been estimated in An.1ex 2 to: 

SO.SH. 928,575. 

based on 5% interest rate on investment coet. 

The total investment cost is estimated, 
paragraph 2.31 of Annex 2 refers, at 

SC.SH. 5,885,900 equal to US$926,000. 

..... 



2.14 The yea.r"ly revenue, which is the difference between the savings 
from importing fertilizers in bulk followed by local"ly bagging 
versus importing fertilizers in bags and the opera.ting cost, is: 

SO.SH. 1,076,164 - SO.SH. 928,575 •SO.SH. 147,~~9 equal to 
US $ 23, 000 p ::.r year. 

Therefore, it is recoanended to iar.,lement the bagging plant 
including the storage facilities, which is based on an 
operating time of three months in which 6,000 mt of urea 
and 2, VOO a(.; of TSP, imported in bulk, are bagged. 

2.15 Opera.ting schedule of the bagging plant and storage facilities 
to band.le 6,000 mt of urea. and 2,000 mt of TSP per year 
is as follows: 

Shipment: Urea (mt) 

TSP (mt) 

Bagging: Urea (mt) 

TSP (mt) 

Despatch of Fertilizers(mt) 
to consumers 

Ja.nua.ry 

;c 

February 

3,000 3,000 

1.000 1,000 

March 

-- ... 
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3 INTROIUCTI ON 

3.01 Tl:.e consultant was in the Somali Democratic Republic, see 
Index Ma.p, stationed at Mogadishu ( Mogadiscio in Italian 
language), the capitea.l, and attac1ed to the State Planning 
Commission. 
He was in Somalia from 10 Novembe~ 1979 to 5 Fe~ruaI"J i980, 
for the purpose of studying'"the v:i ability of a Fertilizer 
Eulk Blending and Bagg;.Ilg Plant in the country. 

3.02 To establish the type, cosi. and qua.nt:'ties of imported 
fertilizers, the required inio~tion has been collected from the 
following sources: 

- Orga.nizazione Naziona.le Automeui e Tra.ttori ( ONA.T); 
- National Banana Board (NBB); 
- Societa Naziona.le Agricola Indu.striale (SllAI); 
- '5ettlement Development Agency ( SDA); 
- Oil Mill and Agricultm.~l Development Corporation (A.I:C); 
- Food a.nd Agriculture Organization (FAO); 
- Midwest University Consortium for Interna.tior:a.l Affairs (K!Cll); 
- Documentation Center of the Sate Plamil?Jg Commission. 

3.03 The collected information has been checked with the fertilir.er 
requirements on existing cultivated, irrigated land to arrive 
at reliable figures, to imestigate the viabilit7 of a 
Fertilizer Blllk Blending and Bagging plant. 

3.04 Also the constraints which influence the use 'of fertilizers 
has been taken into consideration. 

3.05 The operating time a.nd the capacit7 of the plant and the 
distribution of the fertilizers to tl:.e consumers were determined 
baaed on the following information: -

- Time of fertilizer application to the soil; 
- Qua?Itity of fertilizers; 
- Climate conditions like rainfall, temperature a.nd relative 

humidity; 
- Minimum quantity of fertilizer per shipment which relates 

to the price of the fertilizer. 

·w 

I 
' 
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.3. 06 Based on the results of the above mentioned information 
the viability of a. Fertilizer Bulle Blendi>ig and Ba,--ring 
Pla.?It has been examined in this report, after having 
"stima.ted the opera.ting cost of the plant. 

-... , 

I 
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4.01 T~e ma.in consumers 0£ fertilizer are : 
l. Tb.e farmers cultivating seasonal cro?S• 
2. Tb.e S.tate hterpr-'.ce the National :Banana. Boa..~ (_:-za) 

for ttl~ir banana plantages. 
3. Ttle S..tate El>terprice tb.e S.Ocieta Nazionale A.€ricola 

IndustrialEt (.IN.A!) for ttleir sugercane ~lantag9s .. 

4.02 :Before .!une 1978, the ftartill:ers were imported b7 tb.e 
S.tate Entel'\'rice r. +IJ.e Organizione Nazionale A.utomezzi 
e Trattori lON:.T) . .;1. service de~a.rtment of tb.e Mi:iist?:' 
of &e-riculta.r, dealing ~itb. i.trries alld tractors for 
agricultural purposes. 
After Jwie 1978, by Government Daclara.tion, tb.e ?mB a.nci 
S.NA.I b.a.ve to iaport their fertilizer~ b7 themselves, 

4.03 Tb.e fe~tilizer 11se in the years 1976 teroug.ll 1979 is 
shown in _'l!able 4-l • 

4.04 'l!"o estimate the ~aantity of fertilizers for seasonal crops, 
see Table A.. l-4 Q:f·.A.:me: l. tae optil:lum level of nutrien~~ 
(u, P~5 and lt20), for ma.xi.mw:i 3'ields will not be a.p~lieC: 
because of the low use of fertilizers. 

4.05 ?or practical ~asons, tb.e quantities of fertilizer are 
estimai;ed to th., ~ount of bags, for instance for Ure& 
(. 46-o-O ) t 
46 kg. N, bdng t'.ro bags of So kg. oi ea.ch of Urea., per 
b.ectare b.a.s been estimated illstead of So kg. N, being 
So : 0.46 • 108. 7 kg. Urea. 

4.06 The a.rea.s occupied by the perennial crops, ba.naDa a.nd 
suger~ane, b.ave b~en dropped in extent dua to gra.d~a.1 
salinisa.tion of soil being one of tb.e major factors •. 
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4.07 Salinisation of i~rigated la.ad can occcr in two Wa:JS : 

1. In a.I'43as of b"' water table not enou5t. ~•ater being 
a!l!lli~d to lea.ca salt f~oQ the root zone. 

2. In a:eas of hic;b. wa. ter table poor soii d.xai=a.;~ 
a.i'fecting croIJ g:-owtl.l.. 

4.08 General~ tb.e soils are alkali"le, ~h. ranging from 1.2 to 
8.0 and soil investigation sb.ows ve-ry low to low a;Yailabl~ 
pb.osphates in the fields. 

4.09 'l?he t;ypes of fertilizer main~ used a.re Ur9a (.46-o-0) 
and TSP (0-4~) depending on world market prices, so it 
is possible, t!:.a.t other substitutes ar9 imported like 
Dil' (18-46--0). 

4.10 Tb.e areas occupied by tb.e crops under controlled irrig~tion 
Will rewain tb.e same, unt~l the :Bardera. Dam has been construc
ted. 

4.11 The quantities o'f fertilizer for seasonal crops, banana.. 
and. sugarcane-- a.re estima.t·ed below. 
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4.12 .11.tb.ough the fer~ilizer consumption for seasonal C!'O? is 
10~·1, the minimum qucmti ty of :f'e:.·tilizP.r required ·,Jill b~ 
estima.ted below. 
Tb.e cro'P!led a.nu in hectares wiiier co:itrolled irrigation 
are sb.own in ?able A. 1-3 of Amlex 1. 

CBOniD. FEam.I~R 'l'CT.4.L Q.UA.!7'l'I'l"L O? 
CROPS ~ KG./RA.. Fmt'l'ILim I!: KG. 

HA.. UlmA. TSP SOP UREA. TSE. SOF 

MAIZE 14250 100 50 1425.000 712.500 
BICE 2689· 100 50 268.900 134.450 -
S~.ll!3 7691 100 50 769.100 384.550 -
COTTON 2050 100· 50 205.000 : 102.500 -
TOT..\L 26680 2.668.000 1334.000 

4.13 Not estimated are tb.e following crops s 
Sorghum :. Most of tb.e Croll is cultivated oll raini'ed land. 
Pulses etc. s. 'l!hese crops an de?eloPlliDg their own 
lli trogen. 

4.14 The above ~entioned cropped area b.as a crop intensit'J of 
a!'pro:c 175 per cent. 

4.15 

The m:inisc.m qua.nti 'tr of fertilizer consulDl:'tion is abo'Jt 
110 1Jer cent of crop intensi t:r, wbicb. is :. 

URSA :; 110/175 :z: 2.668.000 • 1.677 .029 kg.: • 1.677 mt of Urea. 
TSP s 110/175 x 1.334.000 • 83' .514 k:g. • 839 mt of TSE. 
aOP s Snlptlate of Potash (0~-50) • Nil. 

l3ecause of the sb.orta.ge of good land along the .I•Jba river, 
tb.e shortage of irriga.tion wa..ter along tb.e Shabelli rivgr and 
the construction of the l3a.rdera Dam in the !utur9, t~e net artt&. 
llllder cot1troll&d irrigation remains the same and the fewtili zer 
consumptions in tlle next five ~ears are estimated in accord.a.nee 
wi tb. tb.e crop inte~i v, 
Y:liR 1980 l~l 1982 1983 1984 1985 
cnci: rnmraITY (%) 110 115 120 125 130 135 

UREA ~MT~ 1677 1753 1829 1906 1982 2058 
TSP MT 839 877 915 935 991 1029 

'l'OT..\L 2516 .2630 2744 2841 2973 3067{ 
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c.. SUGARCANE. 

4.16 The cultivated ar~a.s in b.ectar~s (C.a) under controlled 
irri.eation fo~ sugarcane in the years 1975 through 1978 
a.re a.s follows : 

n:.ul CULTI7ArBD ARE.lS IN ru. -
1975 7006 
1976 6556 
1977 6892 
1978 6000 
1979 Not available 

SOURCE : SNAI. 

4.17 The fertilizer rates applied to sugarcane a.r9~ 
250 to 300 kg. of Urea :per b.eeta.re. 
50 kg. of '!'SP per b.ectare. 

4.18 Tb.e quanti v of P~ta.sh will not be estimated because tile SkJeut 
waste of tb.e distiller.JV ot' the sugarcane mill sant out a.s 
effluent contains 30 to 40 per cent of K20 on asb. basis and 
could be used as a source of ~otash fertilizer. 

4.19 To estimate the quantities of fertilizer in the yea.rs 1980 
through 1985, the a.ri.tb.metic average of tile cultivat~d area 
will be take·n, wbicll is 6614 ha.., and & gra.dua.l yea.rl.3' increa.s.e 
of the Urea consumption as follows : 

lEll 198o 1981 l98:t 1983 1984 1985 

tmllAi. xa;/ n. . 25JD . 25.0.· '25Q 3o<r 300· 'lOOJ 

~t:i:l 1654 1654 1654 1984 1984 1984 
331 331 331 331 331 331 

TOTAL (MT.) 1985 1985 1985 2315 231; 2315 



4.20 The C'Jlti vated a..~a.s in :ie~ta.r~s (ha.) •Jnder controlled. 
irrigation for banana in th.e yea.rs 1975 throogh 1978 ar~ 
as follows :. 

mUl 1975 1976 1977 1978 1979 
ARlllS nr ru.. 
'NOT YE'l' f P.ODUCING 2195 2103 1836 2226 rroT 
PBOIJJCI~:a 6148 5319 4547 46o5 ~ V.\Il.,\:BLE 

CtJLTIV.lTED 8343 7422 6383 6831 

SOURCE : ?m.E. 

4.~ To estimate the quantities of fertilizer for the 7ea.rs 1980 
through. 1985 tb.e arithmetic a.verag9 of cul ti va.ted area., whicb. 
is. 7245 b.a.., and. the following fertilizer rates are used : 
300 to 400 kg. of Una per hectare, 350 kg•// b.a. Urea a.s. an 
aver~. 

100 kg. of TSE per hectare. 

4.22 'l'b.e quanti t;r of l:'otasb. will not be estimated as same b.as bet-n 
applied recent~ • 

4.23 . '?tie "stima.ted a.vera.gg quantities of fertilizers for tile coming 
,-ea.rs will be kept constant a.s follows ' 

YE.\R 1980 1981 1982.: 1983 1984 1985 

UBEL tilT.l 2536 2536 2536 25l~· 2536 2536 
TSE >IT.~ 725 725 725 725 725 725 

TOTAL. (U.) 3261 3261 3261 3261 3261 326::t 

I 

I 
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Sfil:MA.rr" ~~ZER HES.UIE:~NTS. 

4.24 'l!h.e minimum crua.nti ties of fertilizer in metric tons (mt.) 
required for seasonal crops, balla.Ila.. and sugarcane are 
summa...-ized as follows ~ 

ll1R 1980 1981 1982. 1983 1984 1985 

ShSOU. CRCFS 
OREL p1T.~ 1676 1753 1829 1906 1982 2058 
TSP M'r. 839 877 915 ~35 991 1029 
SUB TOTAL (;i.IT.) 2515 2.630 2744 2841 2973 3C67 
BANil.A. 

~·~·~ 2536 2536 2536 2536 2536 2536 
MT. 725 725 725 725 725 725 

SUB TOT.AL ( lIT.) 3261 3261 3261 3261: 3261 32.61 
sum.RC..1l~ 

trnF.li. !!T. 1654 1654 1654 198"4 ::.984 1984 
TSP HT. 331 331 331 331 331 331 
SDI! TOTAL ~)IT.) 1985 1985 1985 2315 2315 2315 

TOTAL (MT•) 7761 7876 7990 8417 8549 8663 
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OUA.T x NEB SUll 'l'C1T.A.L szt.Lr::a :r ~c:::: 
(..f'or farmers) ~R'I'ILIZE~ SO • .SRo F:i::R 

IN nr IN n- ~t.rr=:T.U. 

,UL~(~T) Q.UI?l'T4LS. ~UllTALS ~tm:'l!lLS 

l 1976 
~ UREA. 17356 - 17356 131.45 
b SOP (.6463)7 6463 145.10 
c llAi (5994)" 5994 140.90 

'l'O'Ut. 17356 C12457) 29813 

ill1 
9687 l20.000)7 (10.000)7 39687 2) 125.80 UllE4. 

~ (15.000)" TSP 15000 220.00 

l2li 65.000 UBEA 25.000 90.000 

SOURCE :. ONAI!: 
NO'm. . . 
x Figures shown are net qaanti ties of' t~rtilizer (~ e:ccluding losses) .. 
Y' Band.led via ONAT. 
l Fertilizers imported in 1976 are from FAO-g?'allt. 
la. :Bala.nee from sbipment (PAO-grant) cleared on 23 Ma.rcb. 197 5 and 

4 October 1975 carried over f'or use into 1976. 
lb, le CJ.ea.ring d.aw f'rom Jlogadish11 tvo.rbour A.uthori v is 19 ga.1' 197 6. 
Z Subsidized :Price. 

SOP · . • Slllpha.te ot Potashi (0-0-50). 
DAl' • DL-Aaunonium Phosphate ( 18-46-o). 
1'SP • '?riple Su'per Pbospha.t·e(0-46-o). 
URE.A. - (46-0-0). 
QtJI?ll?AL. • 100 kilograms. 



5.Jl ~rior to J•Jne 1)73, the Orga.nizic::;e ~~a:ionale iutor;ie::=i. ., 
Tr:i:ttori (Gii.l!r) 1 a well establish~d. sta.~'? e:nt;::r?rise enc;:.t;e·i 
in tb.s sale a.=C. !lire of lorries a.nd trci.ctors for a.,:-ric'Jl ":~1ra.l 
p~rposes, was entr.isted. with th.e r~sponsibili ty for th.'? ~s
tribution of fertilizers as well. 

5.02 Tb.e ba.g~d f.,.rtilizers imported from abroad were used to be 
offloaded by mealls of slings, eitb.er at.Mogadishu or Kisma.ayo, 
depending upon the nearness of the distri';lution centres. (.See 
Figure A. 1-2. af'· .lll?Je.x l). 

5.03 It had.: been the :pra.ctice •Jntil 1977 to store tb.e ba,sged fer
tilizers in tb.e harbours of iroga.dishu and Kis~o- till such 
time they- could be transported to the distribution csntres in 
Shala:nbood, Jamama· and Afgoi. 
~e distribution centres are located at these ;laces being 
predominantlJ" crop growing area. In 1977, the storage facilities 
at Moga.dishn harbour were destroyed by fire and since then, the 
bagged fertilizers are straightawa;r offloaded into truck-trailer 
combination for direct tr2Jlsport to tb.e distribution centns •. 
il.C!ns !lave been drawn and are now being conside~d for Nb'.lil
ding the storage facility at Mogadisb.u harbour for a.. capacit;r 
of :.500 metric tons of bagged fertilizers. 

5.04 J.;fter June 1978, tb.e Purobase De1la.rt1:1ents of tb.e ?rational Bana.Da 
Board (,Im!) and tb.e Societa Nazionale Agricola.. Industriale (.SNAI) 
have taken over the import of' fertilizers. However, the storage 
tacilities of' ON~ ~ continued to be made use ot. The ONA~ is 
still reqt:\fnd to take care of importing fertilizers used :b
raising seasonal crops. Most of the stock of fertilizers 
imported by Nl3E are offloaded at the merca harbour on account 
of t!le pro:.d.mi ty of' banalla growing al"9a. 



5.05 The interned tranSI'ort of ftrrtilizo:ars from t.b.e b.arbours to 
tb.e ·distribution centres is by road, 'lsing truck-tr;ailgr 
combin'\tions •• u tb.e distribution centres in Shalambood, 
.ra111am._ aiid .iU'goi, the bagged fertilizers an kept in storages .. 
The capaci tT for stol'a89 a.'t tb.t'se places is 2000, 2000, and 
500 metric tons respectivel;r. 

5.06 'fhe roads connecting the harbour towns cmd the distribution 
centres al"~ general~ well paved Vith tar-mac and are, tb.e~
f'ore, serviceable tb.ro;Jgh. out tb.e year {See A.nnez 1, :E'igorgs 
A. 1-2). However, tb.e roads to tb.e villages from tb.e distri
·cution centrgs a~ mostly Ull1'a7ed, muddy' a.::d sandy .. 
The tranS11ort of fertilizers bas to be ei tb.er by b.e~ trucks 
or donkey carts. In rainy seasons, tb.ese feeder roads a.re 
mostly anpassable. 

5.07 In view of the Ul:Jsatistacto17 naturt' of the feeder roads, the 
transport of f9rtilizers to tb.e crop oroWing sites bas to be 
co~leted before the start of' the rainy season. 
trsually the soWing operations alld application of fertilizers 
take place in the early weeks of the raill3" season. 
Not much storage problems a.re likely to be encountered to keep 
the fertil:zers ill the villages. 
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6.0l Al:long_ tb.e various measures ado:pt~d to il:lJlroVe the crop :ri~lc, 
th.e fertilizer use is cruda.l. S.oil concli t.J.ons and. tb.s :pri~e 
of fertilizers would determine th~ ex.tent, ~ature and ty}le 
of fertilizers tlla.t can be applied :pro!i t;:.bl.;r. 

6.02. iii th reference to Somalia, tb.e following problems have to be 
a.:ttended to for improvi.Ilg the crop yield, Clllart fL"Om fertilizer 
applica.tioo : 

- Water control of the irrigated land for pNVenting salini t;r 
in the soil; 

- Use of right t:flle of crop va...-:i.ety; 
- Prol?er a.nd judicious use of pee·~'icides a.t economical cost 

to prev~nt crop damages due to various ~9S~~; 
- l3ird control measures, es:peciall.3 against tb.a Quela quela. 

birds; 
- P?'9ventio.11 of crop da.ma.ge caus~d 'Cy Wildlife like hi.:p:pos 

and elephants in some areas. 
Appli.t&tion of-ferti:.izers would be a.lso dependeilt ~on these 
factors • 

.-~ 'l!he main cons.wners of fertilizers at pres.ant are "the :Ua;ti.ona.l 
J3anana Boa.rd for banana and the S.Ocieta;. Maz.;Lona.le Agricola. 
Ind.astriale for sugarcanw 
Thq ha.ve long years of e:perie~ce in fer~il.t ~er a:pp:J,ic.a.tion. 

6.04 It would seem vortb.wbile to devote more a.ttention to NSea.J!cb.. 
work on fertilizer application for seasonal crops. 
The fertilizer trials conducted i'1 the pa.st by the Central 
"8rlcul tural Research Inati tute, Jrli.dwest Uni versi t;r Co1130:rtiwn 
and others were k:ulwn to be on small experimental plots a:Jd 
not on large scale field conditions. 
Research f'i.nciings in experimantal ~ondi tions ma:1 not be al. to-
gether appll.ca.ble in the field. 
It is iroporta.nt tb.a.t fertilizer application is -on a. scientific 
basis a;ni ill conf.ormi v with. results of research out specifi
cally for direct applic<ttions in the field.The.~entral ~~cul
tur~ Research Institute at .Aig<:Ji aild other research centres 
sllould p33 more attention to carry out research on fertiliz~r 
a.p:plica.tion, es'Pecially- for large sea.le conditions. The F~ 
projects and other orga.Ilisations assistiilB t~e country in th~ 
development of agriculture, ma:f a.s well extend their SUP'P~rt 
for greater research efforts on fertilizer application. 

I 
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C.05 Tb.~ f9rtilizers ~enera.ll.7 used by the far~~rs a.r~ ur~a az~ 
Triple Sup9r F hos~tlate ( TSF), sa.ce a~ u;;,ed i~ the roa<:a:u-ch. 
experiments ca.rried out oy tile t:i.C.west Uni ·1ersi ty Co.::sorti1Jw. 
in the Centra.l Ae-:icultural Research Institute. 

6.06 In view of acidic property, Urea. and TSP UGll1 ~ have been 
used in alka.line aoils. 
!!owever, some of tile e~liar trials seem to b..;:i.ve i:::idicat~d. 
tba.t ~ has no res'Ponse on crop yiE'ld, eS1)ecia.ll.J in c?"";s 
like maize, when applied to al';ali n6 soils containing 
negl±g:i ble E205. 

6.07 The bigb. cost of fertilizers, in addition to equ~ll:r costly 
in~ut of pesticides which. the f a.rmers are mor9 keen to ~se 
in order to save their stii:lding cro:ps from :pests and diseases, 
a.'P1'6al'S to be & deterrent·faetor for incl'4!asi~g ~se of ferti
lizers. 
However, fertilizer use se~ms to b.ave Bad. ~fillip when it 
became available, per~s cb.eap}J, du::1..ng 1975 and 1976 as 
a grant :trom FAO. 

6.08 It ma;r be obse~d that tile use of fertilizers by farmers is 
low, if !lot very low. 
A.s explained earlier, tb.e reasons are high cost, lack of re
search. back-'l:p followed by- extension ~cti vi ties to d.e• .onst:-ate 
tb.e prof'i tabiH t;r of fertilizer a.pplication and not .i:inding 
adequa.te solutions to the ma.n;r problems affecting ttit\ yield, 
such. a.s soil conditioDs, usn of proper varieties, pest and 
diseases and ~a cansed b7 birds and mammals. 
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6.c9 TJ.t> ~rice of Urt-a a.Dd TSP is gi ·;c:n in Table .1. 1-5 of ~ng;.;:. l. 

6.10 T~e cost c! cultiva.tion of seasonal ~rops is given in Table 
A. l-11 of J.nne~ 1. 
It ma:r be observed tllat tile :?rice of fertilizers is on a. CU.e;her 
side co1111?ared to the cos+. of other inputs. 
There is, the·ref'ore, a;, need to bring down the price in order "::J 
:pro!Ilote greQ..te!' us.e- of fertilizers by the farmers. 

6.11 If the j;mport of fertilizers is canalised in the hands of one 
agency, lowering of tile CF price ma;r b~ possible, i~ View of 
a.. bigger tra.lls~tion of f~rtiiizer :p11rcb.a.se. 

6.12 .:..:gencies w!lich !lave already adeq:tJate tranS"port a.nd stora.g-a 
:fa.cili ties ma,y :perb.a.ps be in a position to Nduce the :price 
to the farmers, especia;ll;r when deliver.r of fertilizer ca.n 
be arranged during the d.r:r season in wbich most of tb.e cropu 
might have been alrt1ady' harvested. 
The retul'?l trips after carr,ring the ~ested products ·ma:r be 
a.dvaIJtageousl.3 used for fei·tilizer tranSl>ort. 
This wocld b.owever, ·impl.3 ·tb.a.t storage facilities s!lould be 
available in the villagt"s. 

6.13 In the larger national interests of attaining self'-suffiency 
in food production b7 increasing the crop yield, there ~ould 
be a.de3'Uate justi:tication to lower import d.nty- on fertilizers 
,a;11d to subsidise ttie price to tb.e farmers as done in 1977 .. 
These measures s:re recommended specia.l~ because fertilizer 
use is a. major contribut:tng factor tor stepping U1? croJ? pro
duction. 

6.14 It would be advaIJtageous to obtain fertilizer• from abroad 
in bulk ra.tb.er than in bags. 
This would not onl7 cost less but also r~sult in foreig11 
exc!langti saving. 
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7 .0l 'I!he na;.ture arid kind of cb.emical fertilizers used. s.o fa.r 
are ma:i.nl.J' Urea. and Triple &uper Eb.ospb.e.te (.TSE) in 
granular fom,a.nd tb.ey are imported in ba€5,a.nd both 
fertilizers. are not blended togetb.er before they are 
applied to the soil. 

1.CJZ 'I!o reduce the price of imported bagged fertilizers,.tb.9 
i1!1port o'! fertilizers i.o bulk i;3 investigated in tb.is 
chapter and wb.etb.er a llnlk Blending l3a.gging '!?lant or a-. 
Eagging r lan·~ i~ viable for investm~nt ill tb.e coon tr;: .. 

7 .03 Due to the fa.ct that Urea and 'ISP are well known in tile 
country both f9rtilizers will be taken llllder consideration. 
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7 .04 :Blending of Urea. (~raz COtm2) with. TSE (.Ca. a4 (~04) 2EE20) 
ca!l r~sul t iD a. cb.ecical reaction that ca.uses wetti:.lGo 
Urea. reacts wi tti mono calcium :pllospha.te 1:10:.ohyd.ra:te, t!le 
main constituent of TSP, to form and. adduct, a.nd this 
reaction relea.:;e$. tb.e water of bjdra..tion. 
~e fNed. wa..ter then forms a.. sa.tura :ed. solution of th.e 
highly soluble adduct a.nd tbis lio:uic. phase ca11ses 
stickiness a.nd caking. 
When ammonia.ted SUl'erphospeate is 'lsed there a--e no pro-
blems. 

7.05 The Urea used as a bl~nd material sllould be ieliver9d in 
granular foI'tl, not in t-•~lls, a:id could. be d.eli vered. i::i 
tlle iiarticle size of - 6 + 16 Tyler mesh. range (.-3.36 tilm + 
r.oomm). 

7 .06 Care should be taken tlla.t tb.e blend materials diverge no 
more than about 10 percentage points from e~cb. other 
retained on at least 4 t;;ler screen mesll. 
S.eg:rega..tion is the uncinng of a. bland, tb.e destruction 
of b.omog9nei ~.Ir that occurs wllen a.. blend of poor quali t:r 
is nand.led during storing, conveying, transporting or 
field spreading. 

7 .07 When using otb.er bleDd materials tb.e following blends 
should not be made :. 

7 .08 ~ and aUJ'erphospb.a.te in which tb.e ammonia from ~ can 
react with superpllos~b.a.te a.Dd as a. r~sul t wa.t\·r of hydration 
is released th.us causing cakiDg. 
WhE'll a.mmonia.ted supecyb.oapb.a.te is u;a~d. th.ere are 110 :p::-oblems. 

7 .09 UNa. a.Dd !Llmonium l:i trate or .1m111oniuci Suliib.ate ?!i tratE' choulC. 
not be blE'nded a.s the critical b.umidi ty of the r.ii;:tu:-e is 
only 18 :percent, which. mee.."ls that undE'r pr:ictica.lly a.ll 
circumsta.nces tb.e mi:.cture becomes stick;! in a ver:1 sllort ti.=.'1 •. 
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7 .lO It ma;/ be C"JncludeC. that tb.e 13u~: :3lend.i!lg a;nd 3~ging 
Fertilizar rla.nt, in which Ur~a. and TSP a.r~ ble:Jd1?d, 
is not via.blE'. 

7.11 Tc blend~ (l8-46-0) instead o~ TS? (0-46--0) ~"itu u=e~ 
is Viable, but ttie response of L.:~ on cro-p yialds is .::iot 
rr.ra:L lab l ~ • 
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£AGGING PIANT 

The viability of a Bagging Plant i3 investigated below by 
setting the savings due to bulk import of fertilizers 
followed by locally bag~i.ng as compared to import of bagged 
fertilizers, against the operating cost of the fertilizer 
bagging plant estima.t ed in annex 2. 

The working capital of 'the fertilizer bagging phnt is not 
ta.k..:.A into consideration because same will be about equal 
to the WTking capital when importing the fertilizers in bags. 

The price difference between fertilizers in bags and in bulk 
were only available from the Interna.tio:ca.l Chemical Corporation 
Industries (ICCI) B.V. in Amsterdam, Holland, owners of 
Windmill's fertilizer complex in Ma.assluis, iiolland. 
The !CCI is well known as one of the suppliers of fertilizers 
in Somalia. 
The differences between CF-prices Moga.discio of fertilizers 
in bags and in bulk are shown in Table 7-1. 

The CF-price of bags, wil.ich should be imported from Singapore, 
is US$0.45 • SO.SH.2.86 per bag of 50 kg. of fertilizer, 
which is 20 x SO.SH.2.86 s SO.SH.57.20 per metric ton of 
fertilizer. 

The bag is ma.de of a woven out er bag of polypropylene a.nci. an 
illller bag of polyethilene. 
This type of bag bas proved to be able to stand the service 
conditions of transportation to the fi:ca.l consumer. 

Using the axchang-: rate of U'S$1.oo • DM1 .83 a.nd the exchange 
rate of Dlfl • SO.SH.3.47, -:he se,vings per metric ton, when 
importing fertilizers in bulk instead of in bags, are as follows: 

FERl'ILIZER D!FF.BA.G - BUIK BAC COST SAVINGS/MI'. 
SEE TABLE 7-1 3-4 

DM so.SH. so.SH. so.SH. USS 

UlmA 51 116.97 57 .20 119. 77 18.84 
TSP 68 2 .• 96 57.20 178. 76 28.12 
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The savings on foreign currency when iml:orting yearly 6000 mt. 
of Urea. and 2000 mt~ of TSP in bulk followed by locally bagging 
instead of importing the fertilizers in bags would save the 
caunt ry an amount of: 

6000 x ITS$18.84 + 2000 US$28.12 • ITS3169,280 or: 
SO.SH. 1.076,164. 

The operating cost of b&gging the fertilizer in bulk into 50 kg. 
bags is SO.SH. 116.07 per metric ton (see Anna 2) and coo:pa.red 
with the savings per metric ton of fertilizer as follows: 

FERTILIZER 
UHEA 
TSP 

SAVINGS 
SO.SH./Ml'. 

119. 77 
178.76 

CPERA.TING COST 
so.SH./~tr. 

116.07 
116.07 

REVENUE 
SO.SH/Mr. 

3.70 
62.69 

7. 20 Consuming yearly about 6000 art. of urea. a.nd about 2000 mt. of 
TSP, the revenues would be: 

6000 x 3.70 + 2000 x 62.69 • SO.SH.147,580 

7 .21 On a yearly basis the 3 months operating fertilizer bagging 
pl~ is able to store, see Annex 2: 

- Bulk storage capacity 12/3 x 8000 • 32000 mt. of fertil-LZa~ 
in bulk. 

- Product storage capa.city of 4050 mt. of fertiliz.ers in bags. 

Resultil'lg in a total storage of 36050 mt. of fertilizers. 

7 .22 An a.zmouncement was made in European Chemical News, December 3 
1979, page 31 , a.bout negotiations which are undel"WaiY between the 
Goverment· of Somalia and the Italizan contractor Snam Progetti 
which could lead to the settil'lg up of a.n integrated Alllllonia/Urea 
plant at a capa.ci t7 of 50, 000 art. of Urea. ( 150 mt • / da7) in Soma.lia.. 

As the storage capacit1 of the fertilizer baggil'lg plant is ample 
to store the production of the Ammonia/Urea. integr.at ed plant 
and to bag pa.rt of the production, it would be worthwhile to 
considei· the integration of the Urea plant with the bagging plant. 
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7 .23 It may be concluded that it is worthwhile to established 
a fertilizer bagging plant, keeping in mind that the plant 
is working onli 3 months per year, and the rest of the year 
the empty storages ~ould be used for other purposes, which 
therefore will reduce the opera.ting cost by patting the burden 
of the interest, depreciation and maintenance of the 
building not only on the fertilizer operation; 
or to integrate "'he fertilizer bagging plant with the 
Ammonia/Urea int egra.t ed plant • 

... -



TABLE ·1-1 

1 ) DAP 18-46-0 

1 ) ilJREA 46-0-0 

2) TSP • 0-46-0 

2) S<P (}..0-50 

FERTILIZER PRICES IN Dil.ITSCHEN MARKS (DM) 

t 2 3 4 5 6 1 8 
FOB AB'l'WERP DIFF. CF MOGADISCIO FREIGHT 

ANTWERP-MOGADISCIO 

IN IN IB IN IN IN DIFF. 
BAGS BULIC BAGS BULIC BAGS BULIC 

1-2 4-1 5-2 6-7 

591 554 37 740 687 149 133 16 

363 335 28 520 469 157 134 23 

452 427 25 627 5:->CJ 175 132 43 

4CY2 3) - 577 - 175 

NOI'ES: 

- Prices valid till February/Ml.rch 1980 

1) Prices based on minimum quantity of 3000 metric tons. 
2) Prices based on minimum quantity' of 1000 metric tons. 
3) Sulphate of Potash (SOP) cannot be offered in bulk. 

SOURCE: !CCI 

9 
TCYI'AL 

DIFFERENCE 
OF PRICES 
MOOADISCIO 

BAGS - DUU< 
3+8 

53 

51 
68 

f\) 
-4 

• 
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il-1 

1.01 Somalia is located betwee::'! the latitudes 11°3o~·N and 1°30
1

s 
witb. an area of over 638 1000 square kilometers. 
The topograpb,y consists mainly of plateaus sloping from the 
Etbio11ean bigll.lands to the Ind.ia.D Ocean in tile Ea.st and tb.e 
Gulf of .!den in tb.e North.. 
Tb.ese plateaus a.re broken by chains of mountains in tb.e North. 
and tb.ey end in a broad coastal plain in tb.e South. 

1.02 Total population in 1978 was estimated at around 3.7 million 
wi tb. an annual rate of growth of arouDd 2.6 ~. 
Tb.e ma.jori ty- of Somalis live in rural areas a.nd practice 
subsistence crop production and nocia.dic a.Dir.ial tiusband.rj". 
The country• s tlro main eXIiorts, wtlictl amounted to So.Sh.689.1 
million in total, a.re livestock (82.8 ~) and ::3a.na.Das (8.6 ~~), 
which in 1978 accoanted for 91.4 % of total export. 

1.03 Somalia is divided into 16 Geo-political a.d.Glinistative regions 
s~bdivided into 78 administrative districts,see figur9 .1.l-1. 
Each region is ad.mi.Distered by a. Governor and ea.ch district 
by a. District Commissioner. 

l.04 Land use, as reflected by the existing sketcb;r statistics, 
ma3 be described as followss: 

Controll.,d Irri~ation at Present&; Potentia.J. Irri::;:a.ted La.nd: 

s.ba.belli R1 ver ' 35,000 ba 71,000 Ila. 

Jaba Biver ' 14,000 " 123,800 " 
North Vest . 1 1000 " 20.000 ''·' . 

Total Irriga.t.d ' 50,000 ha 214,aoo !ia 
Flood Irrigation ' 110,000 Ila. 

RaiDf ed Farming I ~~0 1 000 " 
Total Cultivated I 700,000 ha 

Cul ti vab le but Uncul ti va. ted : 71200.000 b.a. 

Total Cultivable 
. 0,200,000 ha. . 

Range LaJJd 
. 28,800,000 ha. . 

Unusa.ble 
. 26 1Soo 1ooo II . 

Total ~a I 63,8co,ooo ha. 
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l.05 ~he za41e o~ the total cultiva"tt>d. ::.ar.d of 7~0 ,JOO h~ -::....:.;,r 
b6d.i vi:ied in tb.e ngions as stlo~m in Tabl~ ll-1,a.nd 
su·odi. vid~d in taei pri.::cipal crops in Somalia. 
Tb.e regions taemselves co1;1J.d be classified into Zoneis. 

l.06 The expansion of' tb.e total irrigated area by- over 160 ,ooo ha, 
depends on tbe construction of tne ~ardera Dam in tb.e 
Juba river. 
Tb.e construction of the Dam will take at lea.st 6 y~ars, if 
ordered in 1980. 

l.07 Tt·10 distinct rainy sea.soi:s 9:dst- tb.e "G'J" season and tho 
"1)6r" season, see Table ..U-2. 
Tb.e "'Raga;r"' rains of July and August prolong tb.e "Uun sea.son 
in certain coastal a.reci.s, as do tb.e ''Kar~ui"· rai.:Js in tb.e 
North West. 

1.08 A.lso show in Ta.bl• ll-& is tile a.verage monthl:r rainfalls 
in mm, temperatures in c, aDd relative b.umidi ties in 
percentage, collected from tb.e Ciuil A:viation De:part~ent 
f'iles, for tb.e villages Gelib and Gena.le (also wr:i. tten as 
Jana.ale). 
These villages ar~ located in tb.e Vicinit:F of the !ia.rbour~ 
of tiogadisb.u and Kis.maio, wb.eN the fertilizers a.re off
loaded from the sbips. 

l.09 Possible cropping patterns of sea.so.nal crops a.re also shown 
in Table il-2 to proVide a basis for the time to i>rov:Lde tile 
soil with fertilizers. 

1.10 Peremii.al crops occupy the land t.'1e7 a.re establisb.ed on !or 
ma.q years a.t a time and do not therefore f'iguN in tb.e 
crop pattern sh.own. 
Citrus, like grape-fruit will be Hplaced in tb.e :'orm of 
3'0ung trees·-ai'ter 35 y-ea.rs. 
Bana:!la.s will be "i>lallted in tile form of' suck~rs every 4 
yea.rs, and au~arcanes after 4 ratoon crops. 
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l.ll Most of the fertilizers a,rg consumed in the irri~t~d a.rgas 
along the tlto ri vers1 the Juba and the Sllabelli (also written 
as Shabele or Sbabeelle or Shebeelle or Shebelli). 

1.12 ~bout two tl:iird.s of the cropped area u~der controlled. 
irrigation c~s distingt from flood irrigation) lies along the 
Shabelli ri var between Jo bar a..nd tile swamps. 
FTom these swamps of tne Shabelli river, located. downstrea.z:i 
~t Falcheiro, the water !low is vers much I'9duced and ~ve~
tual~ lest tb.rougb. evaporation and seepage. 

l.U Although the catebment area of the J'uba river is vers similar to 
tbat of the s.habelli, the average annual flow ap~ears to be 
3.5 to 4 times ~ater. 
The shortage of good land along the Juba river, soil of marine 
plain origin, makes it di:fficul t for op ti.mum use of th:i.s i-rater, 
in contra.st with the available good land along tb.e Sb.a"celli 
river, wbich tias a shortage of water to meet the irri.0ation 
needs. 

1.14 Flood irrigation is mostly along the Juba river, during the 
D8R season, as DER floods reach higher l~vels. 
Fertilizers are not used on these flood irrigated lands, for 
economic reasons. 

l.15 The e:C.sting cultivated areas under controlled. irri€;'ation in 
1977 along the two rivers are divided in reacces, which ar~ 
subdivided in schemes, settlements etc. see Table A. l-3. 
Also shown in the Table are the crops cultivated by the reaches~ 

1.16 The villa.gas, after which the reaches are name~, are shown 
in Figure A.. l-2. 

1.17 The area occupied by the perennial crop a.mounts to 16,ooo ll.a, 
see Table A 1-3. 
The intensi t;r of CI'Ol>ping for seasonal crops will bet. 
48~25 - l6oOO l ,,,_ l 71 ~ 
34:45 - i6oo x 00 ""° • 7 4• 10

' 

which is a ve-r-J satisf~ctory crop intensity ar.d therefore 
subject to fertilization. 

1 

I 
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l.18 Tha yield.s of irrigated la.nd ·a.re sb.o\-m on Ta.ble A. 1-4 
it is obvious, that 1Jsing bettE.r vari9ty" of crops a.!ld. 
b~ osing pesticidas the yi9lds ~ increasing. 
The yield. increase b7 using f 9rtilizers for :nost vf ~he 
crops, as tested b7 the United Nations Developcent 
Programme / Food and Agriculture Organization / &id.west 
Uni versi t;r Consorti am for International J.!fairs. 
(tmll>/IUO/XUSCU) is also &hown on the same Table. 

l.19 The consumption of fertilizers by farmers cultiva.ting 
sea~uLct.l =~~s is low at th• :noment. 
J. reason mq be fo'!lnd in the cost ot fertilizers coi::rpa.red 
to otb.er costs. 
The costs per hectare are sb.own estimated below for some 
seasonal crops and summarized to arrive a.t tb.e :production 
cost per b.9cta.1""'~ 

l.20 'l'A.BLB A. 1'"'5 ~ SELLING PRICE IN SO.SH. Pn ~UL'TTAL {qt) 
OP !J.GGED ~IZBRS !.'T 1979 FOR CROPS. 

'l'S1' UREA 
KtJWAIT IRAQ 

COST .l?TD Fm1IGHT (CF) 
Dl OS $ 28.0 21.0 19.6 
I:N so.sir, 178.oo 133 .. 50 1'4..60 

n1SURA.NCE,D'.!PORT 'l'il, 53.40 40.05 37 .38 
HllJl.ING A.ND STOBAGE 
• 30 'fo CP - PBICE 

TBUSPOR'l' .L."1D O'l'HER 
COST 25.6o 25.45 2,.02 

SELLI?:C PRICE 257 .oo i99.oo 187.uO 
so~ , ON.A? 

l Socali Shilling (so.SH.) ., 100 cents 
and pegged. to the U.S. Dollar (US ~) 
l US. $ • 6.357 3 SO.SR. ~Selling) 
l US S • 6. 23 SO .SH. ~oying) 

. .. 
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1.21 ~ .i. 1-6 :. FERTILIZSR COST I1! so.s::r. :p~~ 
HBCTA..~ (RA.) FO;i s~c!;.u, c~s. 

m3 U3EA. Ts! TOT.U. 

FCID::tJW. 46 - 0 - 0 0 - 46 - 0 ?3..l?T.CCS~ 

COST 50 .SH./A.G. i,.87 2.57 :PER~ 

KG COST rr .. 
m: "'Hr" so. s:::. 

COT'l'ON 100 187 50 129 316 
RICE 100 187 50 129 316 
ITAIZ& 100 187 50 129 316 
SES~ 100 187 50 129 316 

l.22- ~ A. l-7 :. SELLIHG PRICE r:r SO.SH. OF SO!:B r::;:5'l'ICI~ 

P]:3TICilE3 

t'LiTACHON OLVA.li so.sR./LITF.R 
mac.m:m OLVAR so.sE./LITER 

_STAM F 34 so.sa./LITER 

SOURCE :. ON.A.~ 

197 6 1977 197 8 1979 

36.60 
33.65 

54.65 77.G5 
71.35 

The cost for pesticides i:ier b.ectare is sllown i.n Table A. 1-8 

l.23 TAB~ A. l-9 " TRACTOR BENT IJ SO.SH. r3R ECUR (ey)' r:; 1979 

'l'IPE OF TRACTOR 

S 100 (CRAiiLER) 
M 7 5-DT 54 (CRAWL~) 
50 TO 90 BP (WHiEl·O:D) 

SOURCE s O?!A~ 

Pum.IC S~'l'OR 

SO• SH./ HR. 

ll5 
75 
50 

PRIVATE S~CTOR 
( I!ICL. coorz.? \TI~) 

so.sn./Hn.. 

65 
50 
35 

·-w-

l 
I • 
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COT'rol: 
RICE (BAS.1.R.Ul) 
RI~(~) 
RICE ( Cs:Imil.5:C:) 
YilZi 
SbS~rEl 

33 

~ l-6. 

S~]) - ~;:u CRGI - I RICES I:: 30 • .;i.:;::. 
:FER KG. I:; 1979. 

EUYnIG F BICE 
FROLI l'~ 
SO.SR.FER KG. 

2.6o 
3.50 
2.40 
2.20 
0.75 
2.40 

S.ELL.I::G & ~C3 
( ClWP :FRI~ ) 
so.s:a.x~a KG. 

3.01 
3.91 
2.81 
2.61 
1.16 
2.86 

SOURCE : Oil J'.ill and ..1lX; {.\g:'icul tura.J. .Developoent 
Corporation). 

~25.,. Labour Nquireci for weeding, birds c-.ontrol, irrigation 
and harvest for mixed. crop on irrigated land is 134.000 
mandqs for 9 36 hectans d.uriilg "GU''- a.ad "DER"- St"a.sons 
according to inf'ori:ia.tion from the Libsoma Ae;ri.cultur~l 
xroject. 
The average manda;fs per ~ecta.rE' per s~ason is~ 

134.ooo • 11.6 s.a.r 12 maJ:Jda.vs I tia.. 
2 % 936 

J.d.ding per hectare for seeding 6 mande13s pesticides 3 
ma.nda3's (3 applications) and for fertilizers 3 lllallda3's 
{3 applications) the total is 84 manda3'is/ha. as an average. 

The la.boar intenoi'tif for Cotton is 50 percent and for Rice 
100 '/, mon than for Maize and Sesame. 

The la.boar cost is so.SR. 2 / mand83' included food and 
lcdging. 

1.26 In Table .l 1-11, the above mentioned costs a.r(I summarized 
to arrive at the production cost P'r hectare for some 
seasonal crops. 
It me13 be concluded that the cost of fertilizers is the 
highest (except for rice) in coopa.rison wi t!l other costs. 
Beea.use of the high cost of fertilizer, the qu~titJ of 
application of f<?rtilizeirs for seasonal cro1's is low. 
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RECIOU soaGHOM n!ZE SBS..u-.:E BANANA. OTEEBS. TCTAL 

NORTH WEST 1i01'lE 
l West Ga.lbeed 52.000 4.000 44'00 c.o.ooo 
2 Togd.heer l6.ooo 2.000 18.ooo 

NORTH EAST 1iONE 
3 Sane.ag ll.000 2.000 13.000 

4 Nugal 1.500 500 2.000 

5 Bari l.500 500 Z.000 
CElITRAL .ZC?nl: 

6 iudug i.500 500 2..000 

7 Galga.d.nd 3.500 l.500 5.000 
SIWlELLI BIVER 1i01'1E 

8 Hi ran 46.000 4.000 l.000 3.000 54~000 

9 lii.ddle S.babelli e.ooo 32.000 12.000 9.000 61.000 

10 Lower Sha.belli 30.000 78.000 45.000 4.500 13.500 171.000 

ll Eenadir 
IN1l'bR RIV::llRiliE ZO ~'!E 

12 :Bakool 25.000 3.000 28.000 

13 :B~ 134.000 8.000 142.000 
JlraA RIV:h:..'i ZONE 

14 Gedo 30.000 15.000 3.000 4.()00 52.000 

15 Jcb.a. tiddle 28.000 39.000 9.000 5.500 8.500 90.000 
16 Juba Lower 

388.000 172.000 70.000 10.000 6o.ooo 700.000 



'l'A."BLB A. 1-2 SEASONS AND o~ 

.J. P. '"'I. J. 0. K· n. I\. "1. J. I\. s.. 
Rain:fall in Genale {nun) 1.3 0.1 6.1 11.1 69.1 77.6 62.4 49. 20.7 28.6 54.0 23.8 
Rain:fall in Gelib (mm) 2.2 1.4 a.o 138.5 111.2 54.0 52.5 18. 17.7 74.6 59.7 48.3 
~omp. in Genale t0 o) 26.7 Z7.3 28.2 28.2 27.3 25.7 24.9 25. 25.8 26.3 26.5 26.7 
Temp. in Gelib ( 0) ~8.7 28.9 29.0 28.3 28.0 26. 25.8 26. 26.6 2'/ .1 28.0 28.1 
liumidi ty in Oenale (f.>~ 76 14 76 77 Bo 82 83 82: 82 81 82 79 
Humidity in Gelib (1' 69 68 67 73 78 79 77 75 73 73 76 74 

SEASON HAGAY-S.(2 DER-Season 
D Season Rain Season 

MON'l'II'. 

JILAL-Seaeon I au-Season 
Dry Season Rainy Beason 
J AH I FEB I MAR :iPRILJ MAY I JUN 

EJ;iL 
JUL AUG . a:EPT OCT NOV DEC l JAll t F.E:B 

M EML Ef.fL mJL E~IL I &n. El·lL 

MAIZE 

RICE 

GO'l'TON 

FULS ES 

GROUNilllUTS 

~ SORCllilIM 

SESAME 

T 

--x........,..~1---•----+-o 

x~-l--.f----1-----.f.--o ...... x-

TTX· 

TTX---t----+----~--0 

x------ ·-------..._o 
TTX' -o 

_..., ___ .,. ____ ..._o 

-o· 

·r---r---1---1---0 ...... x-~----~~ -o 
...... x ----a----~----~--o 

...... x-+----~----1----~---o 

... x- ---.. --o 

J. ' 
1.3 .. 
2 •. 2: 

26 .. 7, 
28 • .l' 
7,6 . 
69 

NOTE I . . 
s E • Early ;- M • Mid and ~ • Late 

X • l'lantine ; 0 • Harvesting 
( 2) • Rainfall in HA Y-Soaeon"only"in Cdaatal 

( l)• Avt'rage Jlonthly Rainfalls 
Ar(' as 

......... Sowing time recommended b~ FAO. 

F'. 

0.1 
1.4 

27.3 
28.9 
14 
68 

~ 

YEAR 

470.5 
585.9 
26.6 
27 .6 

Bo 
74 

'. 

VJ 
-..J 



TABLE A 1-3 

llEACHES 

leJOHA.R RlllCII 
SNAI Sugar Estate 
Smal Farme 

I 2.BALA AUDEGLE Ira.\CU 

I Bala Audegl~ Pump 
Balaa/Cotton Scheme 
Af eoi/ lfo rdi le 

I 3. GEJJALE nEACH 
j 4. GENALW A Vl\I IDaCH 

Kurtun Haar~y Settl. 
Sa blaale Settl. 
A.vai llice Scheme 

5.UFS'l'nE.\J.I FANOLE 
Upper Juba Small Sch. 
Dujuma Settl. 

6.ooun STREAJ.1 FANOLE 
Louer Juba Small Sch. 
Stat(I Farme 
Mocambo Irr.Project 
Torda Irr.Project 
l~nti.'I Rice Farm 
Juba Sugar 
Trans Juba Livestock 
Proj<>ct 

_!!!ETINO AR&S 'HA} UNDEU CON'l'HOLLED IRRH1ATIO'H 1211 

PERENNIAL CROP LAND SEASONAL CROP LAND 

. --~--~. 

TO'l'AL 
CROll'ED 

AllhlA 

w 
()) 

'l'OTAL 
11.li.i'l' 

AREA 
mw.1m 
CUL'l'I 
VATIOU 

DAMANA SUOA.R CITRUS OTHERS MAIZE 50RGIRnI RICE GR.HUTS SESAME COTTON !'ULSES l'!ISC/\f.c;G lL\.. HA. 

- 7150 50 - - - - - - - - - 7 :21l0 1200 

- - - - 26o - 50 100 120 100 - - 6.30 320 

350 - 80 - 4500 - - - 3500 1200 1000 1000 11630 6630 

- - - - 360 - - ·-· 300 100 - - 1360 1000 

- - - - 540 - 324 360 216 - - - 1440 1500 
3650 - 100 250 6ooo - 500 - 2500 - - - 13000 0500 

30 - - - 340 - 215 - 185 - - 165 9.35 595 
j) - - - 320 220 270 - 440 - 370 160 181C 1030 

- - - - 200 - 500 - - - - - 700 500 

30) - - - 400 430 - 80 160 - - 900 2000 1140 
30 - - - 180 - - - 180 - - 210 600 450 

4000 - 80 - 950 700 280 40 90 50 - 160 6350 5260 

- - - - 200 - 400 200 - - - - 800 400 

- - - - - - 150 - - - - 150 300 150 
- - 170 -· - - - - - - - - - 170 170 

8120 7320 310 250 14250 1350 2689 780 7691 2050 1370 2745 48925 34B45 
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TABLE A. 1-4 nELm OF IRRIGATED GROJ>S IN <;\.tJ ha 1··: 

MUS CIA. IRRIOATSD PLO'l'fj ~ULTS FAD Rec.Friwtices Country Yiolds 
Incl.Ineeoticides Exel.Fertilizers 

VARI:b"l'Y SEBD J>§'l".ICIDES FERTILIZER IlELD SEED l}kg/ha IlELD Incl.some 

CHOI' (L • Local) JW.'ES k6, L ha 'l-t/ha. BATm l'esticides 
ks/ha 'fil>B kf!/ha N I> K ke/ha N P K A.t/ha q,t/ha 

COTTOU Akala 4-42 (L) N.R. No1-Treated - 0 0 0 l.2 15 80 50 0 25 7 
II N.R. DUI' + Sevin 14+14 0 0 0 17.0 

JI PA 68. (lr.): N.R. ... N.R. 40 0 0 30.0 

UI-LAllD !UCB Dawn t•R• 100 Hot-Treated - 0 0 0 15.7 100 70 45 0 30-35 15 ~ 
. Dawn " 100 .. - 100 50 0 31.6 

Dawn "· 100 ... - 150 50 0 33o9 I 

Saturn (N.n.) 100 .. - 100 50 0 44.1 
l·lAIZB ligoy (L) N..R. f8Ilftel io a 11. R. 0 0 0 36.0 20 68 45 0 30-35 15 

II N.R. N.R. 0 100 0 46.1, n .. N.R. N.R. 50 100 0 52.0 .. 
SORGiilli·i Local_ 11. R. Not-Treated - 0 0 0 2.8 40 23 0 0 M.Ro 3 

(From nay Rof1on) 1r • .a ... Di~on 1.5 0 0 0 5.3 
Dabar (Sudan N.R. N.R. -- 0 0 0 26.8 

WlfilAT 1-lexicani (N.R.} 130 Sevin ll.R. 0 0 0 10.7 N.R. N.R. N.R. N.R. 

"' 130 lb N.R. 50 0 0 14.8 

GR.NUTS N.R. N.R. N.R. - 0 0 0 25.J. 160 20 80 0 20-25 7 
H.R. N.R. N.R. - 50 0 0 27 .1: 

SESAI·~ 
I 

4 55 45 0 5-6 3 - - - - - - - -
1-lISC. - - - - - - - - 20 50 0 

N.n. "' llot Report{'d 
N.l.l~. a: N (Ur~a)-:P205 (T.S.J>.)-K20 
~t -= Quintal "' 100 Ki lo erame 
J,.) A.vcrace Quantity of DER and GU Seasons l.n 15 M1 riots 
) 
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T.'\.IlLE A. 1-8 PESTICIDm RE~UIREMEN'l1S FOR SE'l'R.EMENTS PER HEOTARE ( IIA} 

, . I 
! 

;;nop PESTICIDE IX>SAQg PER HEOTARB NUJ.IDER OF TOT. p:g;>T. REt.l.ARKS 
I 

COST IN IUNU1m1 

(SEED RATE) Al'l'LICATION FER HA. 50.SH.l'lm COST/HA 
I KCfLI'rER IN SO.Sii. 

I 
GOT'l'ON )Ierool or 3 gr. per kg aeed l 45 gr. Seed Dreasing I 
~ 15 kdha) Cerason 3 gr. per kg seed l 45 gr, - di to - 27 .70 i.25 

Dimecron 50 or 0.5 liter 3 - 8 1.5-4.0 L Insecticide 71.35 ¥ol:%3 
Sevin 50 NP or 1.0 kg 3 - 8 3.8 kg. - do - 2 

Rogor 40 EC or 1.0 11 ter 3 - 8 ).8 Li tars -- do -
RICE Mercol er 3 gr. per kg seed 1 300 gr. Seed Dreesins I I~ 

(100 kg/ha) ~,raaon 3 gr. per kg seed l 300 er. -- do -- 27 .70 8.31 : 0 

Stam l!'-34 or 4.0 liters 2 8 Li tera Herbicide 
Nuvacron or 1.0 liter 2 - 3 2 - 3 L Insecticide l 77 .85 ffi:¥i Dimecron 0.5 liter 2 - 3 1.0-1.5 L - do -- 1 4.01 

l·lAIZE Mercol or 3 gr.per kg seed 1 6o gr. SC1od Dressing 
( 20 ke/ha) Cerason 3 gr. per kg seed l 60 gr. - do - I 27. 70 1.66 

Endosulfan or · 1.0 liter 2 - 3 2 - 3 L Inaocticide 
Nuvacron or 1.0 liter 2 - 3 2..,. 3 L - do --

I 
77.85 ~ Sevin 50 WI' or 1.0 kg 2 - 3 2 - 3 kg - do - 57 

SE.'SAJ.tB Mercol or 3 gr. per kg seed 1 12 t;r. Seed Drossine 
( 4 kr/ha} Cerason 3 gr. per kg see4 l 12 gr. -- do - I 27. 70 0.33 

Endosulfan or 1.0 liter 2 - 3 2 - 3 L Inoectioide 
Stlvin ;o WP or 1.0 kg 2 - 3 2 - 3 kg - do 
:Nuvacron or 1.0 liter 2 - 3 2 - 3 L -- do -- I 77 .85 1!;!~·10 

15 .03 
I 

dOURCE c S.D.A. 
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TAllLE A 1-11 l'ROWCTION COSTS 011' SKA.SONAL CROPS ( so.sH./HA) Ill 1979 OU IRRIGATED LAND 

SEED FBR'l'. Pl!3TICIDES 'l'RA.OTOR WORK STORAGE LABOUR OTHER 
TABLE A 1-10 COST TABLE so.sH.50/.HR 50.SH.30/TON so.sH.2/DAY COST 
so .sn. KO. COST TABLE A. 1-6 'l'ii.Bl·B A. 1-9 YIELD MAN 1) 

KO. HA. A 1-6 HRS. COST 'roN/llA CoS'Jl• DAYS COST_· 
HA.. 

COTTON {SEED) 3.01 1:5: 45.15 316 108.28 5 250 2.0 6o 126 252- 60" 
RICE BASARA.M 3.91 100 391.00 . 316 164.01 8 400 2.0 60 168 336 60! 

(mLLED) 
MAIZE ( GRA.I.N~ 1.16 20 23.20 316 157.36 6 300 2.5 75 84 168 6o 
~AJ.IE (SEND , 2.86 4 11.44 316 156.03 4 200 0.4 12 84 168 6o 

1) !Jakes an ·allowance :for hand tool depreoiation. 

TOTAL OROSS NET 
FROD. REVENUE RE'l'UttN3 
COST CHOl' 50.SII. 

SO.SH. HA. 
K.(J; RE.'V. 

1091.43 2.6<>·15200 4108 .. 57 
i727.01 3.50 7000 5272 .. 99 

1099.56 o. 75 1875 77 5. 44 
923.47 2.40 960 36.53 

:: 
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l. World :Bank DocumE1nt 
- Agricultural Extension and Farming lola.nagemt'lnt Traininc;. 
- Proj~ct Staff !.ppraisal Report N£. 2170 a - SO. 

2. Annual Re~ort and S.tatement of ..lccounts, l8t_!! lfinancial 
Year 1 Jan. - 31 Dec. 1978, by tlle Cen•-al :3a.nk of S.Ooalia .. 

3. Thre~ Year Plan 1979 - 1981 b~ the atate Planning Commission. 

4. Prefea.sibili t7 St'ley of NH3 /UBE.A Interi;ra.ted. Plant by 
Sl:lamprogetti. 

5. S.or::ia.lia Irrigation Practices and Crop Production b1 UN /F!.O, 
Rome, 1915· 

6. !Dnual Prognss Report, Year 1977 by tb.e V.dnistr.r of Agricul tu?'e 
assisted by U?1lE / FAO / ?JIUCIA.. 

7. B.etla.bili:ta.tion and Improvement Progra.mce for the S.nai Suga.:
Plant at Jowlla.r by V.Guruswany, Cane auga.r Industr.r Consultant. 

8. Visitreport at lowlla.r Sng-d.%" Estate by M.M.KassiJ:a (~tate Planning 
Commission), M.ll.N~anan (BO) and L.J.l1arenah (.F~) .. 

9. Tlle 1978 atatistics by N.E.E. 

10. AgriculturE' Plan of Work for tlle rear of 1979 by the Settlement 
Dev?lo~ment Agency (S.iJA). 

·-· 
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Z.01 T.he qllalltiti~s of f~rtilizer in metric tons (~t) in the 
coc:i.ng ;rears. are esti:ia..ted i:: C~te!' 4 :parae,--rapl'.1 4.24 
a:id Q"e as follows :: 

tmE4. (.mt) • 
TSE (mt). 

'OOTJL(mt) 

1980 

5866 
1895 
7761 

1981 

5941 
1933 

7876 

1982 

6019 
197!. 

1990 

1983 

64z.6 
1991 

8417 

1984 

650z 
3)47. 

8549 

1985 

6578 
2085 
8663 

Z.02 'l!o eatima.te the size of tb.e bulk storaee b1Jilding an. 
anrage of 6000 mt of Urea. and 2000 :nt ot ~ !lave bet1n 
taken into account, diVided aa follows :.: 

Z shipments of 3000 mt of tr.rea. in bulk each. and 
l. shipment of 2000 mt of m in bulk. 

Therefore the size of the building is estimated for 3000 ct 
of Urea. and 2000 mt of TSP, both. fertilizers delivered in 
bulk. 

Z.03 The d.i.ciensions of tb.e bulk storage building aN calculated 
wi tb. fertilizers b.aving a:ii assumed bulk densi t:r of 0.9 mt/ m3. 
and an a.ngle of repose of 27°. 
The bulk storage building is divided into bins, ea.cb. having 
a length of 2Z meters (m) and a. net width of 4.8 111. 

~t a ma.terial cross section of 148 mZ each. bin b.as a ca.paci t:r 
ot 148 1112 x 4.8 m x cr.9 t/.m2 • 639.36 m.t.ons of bulk ferti
lizer. 

2.04 The stora-6es of m csnd Ure&. have been sepa.rated from eacb. 
otber to prevent mixing, to: avoid caking problems. 
The m storage is d1Vided into 3 bins haVing a. capacit:Y of 
3 x 639.36 • 3196.8 m. tons, sa;r 3000 m. tons aiii the UNa.. 
storage into 5 bins ha.Vi.Dg s ca:paci v of 5/3 J: 3000 •5000 m •. tons., 

j 
I 
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Z.05 The product stora.e,"'3 building in which the '::lagged fertil:!.::;er 
is piled to about 5 meters high~ a storage capacity aJ::out ~ 
20 1:1 x 45 m x 5 m x 0.9 m.t/. ;i • 4050 ci. tons of bagg9d ferti
lizer. 
This means, that during the bagging of 5000 m. tons of f9rti
lizers about 1000 m.tons should be des~atched to the consw:iers. .. 

~6 'l?!1&. bu.;!k - and product s.torages. a1'i! shown on Skatctt. A. Z.-J:.. .. 

.... 
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Z.07 The eqµipment hand.ling the bagging of f'~r.ili::;e:- in buD: 
in the Eagging Pla.:it is located in tb.s x::-od.uct S.to:-~--e 
luilding and the flow of c:a.teritl f'rot:i bul.:: to ba.g~d :.s 
sho'f.>.-n in the bulk storage - aod bae;ging - equ;.iimant dia
gram on Skate~ J. z-1. 

2.08 1?he fertilizer in bulk is clumped via. lorries into Dump 
Bopper ll. and via. Belt Conveyor a and :Bucket Elevator 3 
to TSP :Belt Q:inveyor 4 or Urea.. Belt Conveyor 11 de:pencling 
on the type of fertilizer. 
Vl:a:. 'fri:PPer Carriage 5, 12 , Shuttle Belt Conveyor 6, l3 
and Distribution Chute 7, 14 the fertilizer is stoNd :i.n 
tile bins. 
The Shuttle Belt Conveyor ~ be manually removed ±'rem 
one side to the other side of a. bin over Rail 8, 10. 
To trallsi:er between bins, tl:w Conveyor is roll~d. to center 
:position li:fted from rails, swung parallel with the l3el t 
Co.n-veyor 4, 11 on Catwalk 9 and moved. to the other rails 
of the bin by ha.lld. 

z.09 Each bin is provided with ~ller Curtai.:i 10, 16, made of 
polyetb;rl.(n;) film 0.15 - 0.20 llllll. thick t-0 cove!" tb.e 
pile of bulk fertilizer in the bin to prevent 1010isture 
al>so:-ption daring storage. 
Specially for Urea tile Roller Curtains sb.ould be used., as 
Urea is l:l;rsrosco~ic and tb.erefor~ has a tendency to a.bsorb 
moisture as water vapour froci tile air. 
'rlle critical rela. ti ve b.umidy' (.c.RR) crl 30~(86CIFlis :!or Urea.. 
75.Z:·j. while for TSE is well over 85' S. 

Z.lO .ls shown in J?able A. l-Z o! .lmlex t, the re la.ti ve tmmid3' is 
low in the months of .r anua.r;r, Febr'lar,r and )Iarcb. from 67% · 
to 7'f1,. 
A. set of ovens should be provided to burn charcoal, made 
from the mto~nously burning of wood during 7 - 8 hours 
and wbich is available in Somalia, a.s open fiN wllen tb.e 
relative humidi t:r of the air is above CRH. 
Cllarcoa.l sb.ould be us~d for the open fire because its 
combustion products de not contain ua.ter va.po'.lr. 
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2.11 By ciea."ls of a L5 - 2 ton diesel :!i'or1'".lif't Tr.ick 17, uhi..ch 
~a; compact turning circle, equi:ped t1itb. a.. hyd..."<1.ll:J.,ic 
tilti~g sh.ovel of a.botJt o.8 m3. ca.!)a.Ci tj! th.e 'bull: :'o?rtilizer 
is. recla.ioed from tile 3torage bin and durnpeC. into th.e r~cei
ving hopper of Belt Conveyolr 18. 
'?he retaining lumps i:in tb.e screen of the receiving hopper 
sl:wuld be manually 1'"3moved. and crusb.ed b;r means of sledge -
hammers. 

2.!2 :!from the aelt Conveyor 18 tb.e about o. 7 mt o:£ fertili::er, 
same discharges into tb.e l.5 mt Bagging !ropper 19 from trhi<:h 
tile fertilizer flow is operated ma.nua.117 to the ~agginz 
Macbine 20, a. volumetric type of !lla.Cbine, see s;cetcb. A. 2..-2. 
Transported on Bag Conveyor 21 th.e inner ba-g of the filled 
bags is sealed by Bag SsalP.r 22.. and tb.e ou.ter ba.g is s.ti t:h.ed 
by Sewing Macbinl't 23, l-efore being tra:n~orted bjl" Rand-operated: 
Bag Truck 25 to Product S.tora.ge. 
Cb.eek Weighing S.cale Z4 is used for checking the '1ei°gh.t; af the, 
filled bags, after which tb.e Ea.ggillg Ma.chine ia readjusted. if 
required. 

2.13 'l'b.e bagged fertilizer from tb.e Product S.tora~ is th.en des
pa.tche~ to lorries, by using Bag ilevator 26, for further 
transport to tb.e consumers and/ or to storages froc the distri
buti?Il centers. 

Z.14 .A. dns1: - system containing ~ dust fan, cyclone, bag filter and 
ducting ~be installed later if the dust will give problems .. 
The ducts should be connected to places where dust occurs, and 
~ mostly tb.ose pla;c3s when tb.e bulk fertilizer discharg9s 
from one equipment to tb.e other. 

2.15 .1.s a.lNa-ds' mentioned above tile months_Ja:ZJ'lary', F~bl"'.iar:T a:id 
)larch have tb.e lowest "la.ti ve b.amidi ty, for whicn reason the 
first shipments of 3000 mt of Una. and 2000 mt of TSP shoul,_d 
be offloaded i?l the beginnir.g of J anua.r-r, .and the second ship
ment of 3000 mt of Urea.. in the beginning of FebruarJ. 
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2..16 As the Una. storage is desigDed for 3000 mt of tJrea.. a.Dci tb.e 
ne:ci: shi:pQ~nt of 3000 ot of Urea Will take plac~ on~ ~onth 
later, tb.e bagging plant should be ~esio:ied ~o !landl9 at 
least 3000 mt of Urea in one contb.. 

2..17 'I:b.E1 liollrs to o:perate tb.e Ba.ggi?Jg Plant and tfl9 ha.Ildling of 
the S.torages ar9 Htimated as follows :~ 
- 6 Hours :per da3' 
- 6 Da.Ys per week 
- 4 Weeks per month 

f 

Resul tillg in -6 :.c 6 .x 4 • 144 hours a montb.. 

Z.18 One Bagging .r.achi.nE1 can b.andle 5 bags per minute whic!l is 
5 :.c 60 z 50 kgbag • 15 mt/ b.r. or 15 x l.44 • 216o mt of 
fertilizer per month. 
The~fore ~ lines Wi tb. one :Bagging }.f.acbine eacb. are designed 
hal'illg a capaci t;r of Z :.c 2160 • 4320 mt of 1'ertilizE1r per 
month ill total, su:t:!icient to empt;r the Urea - storage in t:f;;rmt 
for the ne:.ct shipment. 
The .Equipment Outline ,Specification .GlJd Sketch A. 2-1 a.re shoun 
in ne:.ct sub - chapter a. 

2.19 Moreovvr at the end of ~.arch the fertilizer sho~ld be sent to 
the consumers of fertilizers who appl7 tb.e fertilizer to the 
soil just before the start of the rai~ season in ~ril, see 
Table A. 1-i of inne.x l. 

2.20 Resulting of above, the b.andling of fertilizers from bulk to 
bagged can be done within three months daring the month.a 
.ranu.a;r,r, i'eb1"1la17 a.nd. March in which tb.e relative humidit;r is 
the lowest of the year. 
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ihe i ter:is oentionGd be lo•• r~fer to Sketch .l. 2-1. 

l l 

2 l 

3 l 

4 1 

5 1 

6 1 

7 6 

8 6 

9 l 

10 6 

11 1 

Dump Hopper 

:3el t ConveJ'or 

:Sucket 3levator 

Opening 3 x 1.75 m ; includ~d 
screen. 

1 x 5 Size : 3.5 m ~ g.6 m Widtb.. 
Incination ~ 15 • 
Ca.:paci fy : 60 t/ n. 

1 x 10 C~ntrifugal disc!la.rce t"J?e, 
Length : 15 m. 
Capacity ~ 6o. t/h. 

TSP - Belt Conve7or 1 x 5 Troughed m'3 ·. 
Cal;laci t:r ~ 60 +/. h. 

TSP - Sh"lttle 
Belt Convieiy-or 

'rs:E - Distribution 
Cllute 

Rail 

Ca.twa.lk 

Roller Curtain 

Urea. - ~el t 
Conveyor 

Size ~ 17 m x 0.4 o width.. 

Manual movement. 

1 x 2 Size : 4.5 m x 0.4 m wilth. 

i :c 5 

Incl. speader a.rid 
r~vergible droJo ootor. 

Diam. o • .:;5 m x 3.5 m length. 
Incl. spraa.ders. 

Mild steel aJJgle of 9 m length. 
For su~port of item 6. 

L.ength : 45 m with dec!c era.ting. 

Poly Etb;ylene film of 
4.75 m x 15 m, 0~15 .l!IJll thick. 
Complete With steel tubing 
aJJd bearings. 

Troughed t:r.Pe. 
Capa.ci ty : 60 t/ h. 
Size : 26 m z 0.4 c width. 
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:WTOR 
I'S! 1'TY DESCRI:P TIO~T 3P. Cfil!?AC'B."t!STICS P:S~ mrrT. - .:=i...:.:. 

12. l UNa. - Trip1Jer Manual oovement. 
Carriage 

13 l UM!a. - ahuttle Belt l x 2 Size : 4o5 Cl :C 0.4 :::1 •dd.th.o 

Conv~7or Incl. s~r<?a.der and reversible 
drum t:10tor. 

l4 10 Urea - Distribution Di.am. 0.35 m x 3.5 m length. 
Chute Incl. spreaders. 

15 10 Rail W.ld. steel a.IJg:!.e of 9 :n length-. 
For support of item 13. 

16 10 Roller Curtain ll f'ilm of 4.j5 m x 15 m , 
0.1~ l!lJ:I thick. 
Complete tri.tb. steel tubing and 
bearings. 

17 Forklift Truck D:i.esel 9ngine. 
Lifting b.eigb.t 4 m cccplete 
•.n. tb. h;y'dra.ulicall.3' o;perat~d 
sb.ovel of o.8 m3 ca.paci ey •. 

18 2 13el.t Convey-or 2. x 5 Inclined titougb.ed belt conve;ror 
included receiving hopper lti tb. 
screen to remove lumps. 
Size : 10 m x 0.4 c width.. 
Ca.paci ty : 60 t/11. 

19 2 Bagging Ho1Jper Opening : 1,,1 m x l.l m. 
S.traigb.t b.dgb.t : l m. 
Capa.ci t:T : l.5 ~. 
Included discharge gate. 

20 2 13ag~ng Machine "Cclumetric type. 
Incl~ded SUJiports. 

21 ... Bag C:onveyor 2 x 2 Rubber belt conveyor • 
~ 

Size :.. 5 m x 0.4 m. 

22 2 13a.g Sealer For plastic film ba.gs. 
Ca.paci ty 10 bag / rnin. 

23 2 aeld.ng Machine For woven ba.e;s. 
Ca.paci t:r 10 ba.e; / min. 
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~1CTOR 

IT.EM 3. I 'l'Y JE3CRIPTION EE. CH.1..'UC~RISTICS :E~ TnII'? - -
24 l Check rl.eiglling For ba.gs of 50 kgs coa:plst~ 

Sea.le Wi. tl:i wdgb.ts. 

25 4 :Sa.g Truck Hazld-o~eratl'd bag truck wi tl:i 
four small tires. 
CallaCi ty : 500 kg. 

1 :Bag Eleva. tor 1 x 5 Porta.ble belt conv~~or with 
height adjustable from 1.5 m 
to 4 m. 
Capa.ci t;r : 30 bag I un. 

l :Sag Elevator l % 3 Portable belt conv~yor Wi. ";h 
heigb.t adjustable from l.O o 
to 2.5 r:i. 

1 Dllst ~stem 'lo remove dust froc the air. 
Included dust fan, cyclone, 
bag filter and ducts. 

l a.t of OV9DS f Or open fin by- combustion of charcoal. 

l Set ot structural steel not forming part of tne b1Jilding .. 
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D. PERSONNEL HEQUIREME:NTS 

2.21 The persomiel required to operate the Bagging Pla.nt (2 lines) 
a.nd the storage rr.'3.y be divided. into permanent sta.ff a.nd 
temporary employees, who may be hired, for a.n opera.ting time 
of 3 months. 

2.22 The permanent staff consist of: 

No, 

1 
1 
1 

FUNCTION 

Pla.Jit ?tmlager 
Ass. M:Lnager 
Foreman 

TCJrAL 

IN SO.SHILLINGS 
MONTHLY WAGES YEARLY WAGES 

1000 12000 
800 9600 
600 7200 

2400 28800 

2.23 The temporary employees. 

OCCUPATION NUMBERS 

- Ha.ndling intake fertilizers 1 
- Distribution to :t>ins 2 
- Intake fertilizer bagging plant 2 
- Regulating ba.ggillg hopper 2 
- Filling bags( incl. weight checki?Jg) 4 
- Sealillg bags 2 
- Sewing bags 2 
- Tra.nsportillg to product storage 4 
- Piling incl. dispatching to lorries 8 

TOTAL 27 

Hired a.t a rate of SO.SH. 2/hour during 3 mouths the temporary 
employees cost: 

3 mouths x 144 hr/mouth x 27 men x 2 SO.SH./hr.ma.n • SO/SH.23,330. 

2.24 Total cost for personnel is: 

zo.SH,28,800 + so.SH.23,330 • so.sa.52,130. 
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E. EQUIPMENT COST 

2.25 The cost of the mechanical eq-..U.pment requi:l"ed for the Bagging 
Plazrt a.nd Storage are estimated based en European prices as 
all the e::{Uipment has to be import ed. 
The erection is done locally. 
The cost of mechanical equipment is shown in Table .d. 2-1 • 

2.26 Electrical equipment has also to be imported, except for 
erection and installation, which are done locally. 
~he cost is estimated as follows: 

DESCR.i.~I ON 

Set of »:>tors ( 12 Units) 
1 l\t:>tor Control Center 
1 Transformer 
1 Lot of Electrical wires, starters etc. 
1 Lot of Lighting fixtures, switches etc. 

Electrical equipment cost 

1 Lot of 3pare Parts (5% of Electr.Equipm.Coerv) 

Electr.equipm.cost incl. spare parts 

*) Erection (5~ c.f Elect·r. equ.ipm.cost) 

TOI'AL 

*) Included expa.triat e installer: 

300 man-hours at USS15 • US$4,500 • SO.SH.28,600. 

SO. SHILL...11§. 

17 ,550 
27 ,500 
22 '750 
18,150 
20,000 

105,950 

5.300 

111,250 

52,750 

164,000 
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2.27 The Electrical Enei·g:r cost is estimated a.s follows: 

- Motors 
53 HP x O. 736 

- Se~ang and Sealing Mi.chines 
4 x 0.400 

- Lighting 
15 x 2 x TL 40 W (IP 55) 

TorAL 

KILO WA'I'l1 (KW) 

39.1 

1 .6 

1.2 

41.9 

At SO.SH. 0.60/Klm the Electrical Energy Cost amounts to: . 

41.9 ~ x 3 ;:hs x ~44 m~h x 0.60 S~~· • 50.SH.1 o,860 per year 

2 .28 The laboratory equipment contains the following: 

1 Set of sampling equipment for granular materials. 
1 Balance. 
1 Set of Test Sieves. 
1 Set of thermometers, eygromet ers, pqchromet ers etc. 
1 Set of general lab. equipment. 

The estimated cost for the laboratory equipment would be a.bout 
so.SH. 18,000. 

2.29 The total equipment cost a.moUlrl:s to: 

Mec.hazti.ea.l e.quipment cost 
Electrical equipment cost 
La.be.rat ory equ.ipment cost 

EQUIPMENT COOT 

SO. SHILLINGS 

959,500 
164,000 

18,000 

1,141,500 
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F. BUILfilNG CCST 

2.30 The building cost is estimated on volume basis. 
For the Bagging Plant and Storages, see Sketch .:\. 2-1, the 
building cost amounts to: 

Product3stora.ge + Corridjr 
9,180 m at SO.SH. 170/m 

:auJ.k St jrage 
3 8,910 m at SO.SH. 300/m 

Ta.rAL 

SO.SHILLINGS 

1,560,600 

2,673,600 

4,233,600 

Included concrete foundation, civil works and roofs made 
of corrugated asbestos - cement sheets. 



G. ESTI5.TED INVESTMENT CCST 

2.31 The invei:rtment cost is estimated as follows: 

Equipment cost 
E.~ort era.ting, delivery freights 
3vto of £qu.ipment cost 

Imported equipment cost 

Erecticn 
Mechanical 
Electrical 

Sub-total erect ior- cost 

Building cost 

start-up supervision ( 300 man-hou..-..s) 

INVESTMENT CC.ST 

A 2-14 

SO.SHILLINGS 

1, 141,500 

;,42,450 

1,483,450 

87,000 
52.750 

139, 750 

4,233,600 

28,600 

5,885,900 
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H. OPERATTim COST 

2.32 The operating cost per year of the Bagging ?lant and the 
Storages, of which the investment costs are: 

EQUIP?r.E:rrr so.SH. 1,483,950 
BUILDING !! 4,233,600 
ERECTION II 139,750 
SUPERVISOR II 281600 

TorAL so.SH. 5,885,900 

is as follows: 

SO. SHILLINGS 

1) - Ul'I'EREST ON INVESTM.OF EQUIP~iENT 5% 74,200 
1) - INTEREST ON INVESTM. OF BUILDING 5% 211 ,680 

SO.SH/MI'. 

9.28 
26.46 

1 ) - INT. ON ERECTION + SUPERVISl'ON 5% 8 ,42 0 
- DEP~IATION OF EQUIPMENT 1 Cffo 148,395 
- DEPRECIATION OF BUILDING 5% 211,680 
- INSURANCE EQUIPM.+BUILilillG 2% 114,350 
- llADITENANCE OF EQUIPMENT 3% 44, 52 0 
- MUNTENA.NCE OF BUILDING 1% 42,340 
- SAT.ARIES 52, 130 
- :mERGY 10,860 
- MrSCELLABEOUS (TRAVEL,COJOIJNICATIC!lS) 107 000 

1.05 
18.55 
26.46 
14.29 
5.56 
5.29 
6.52 
1.36 
1.25 

TCYrAL 928,575 116.07 

1) Based on a soft loan a.t a 5% interest rate and 5 year 
grace period. 

The operating cost amoums to SO.SH. 928,575 for the production 
of 8000 metric tons (mt.) of fertilizer in ba.gs per 7ear, 
which is: 

SO.SH.116.07 per metric ton of bagged fertilizer, or a.t a.n 
exchange rate of: 

USS 1 • so.SH. 6.3573: 

US$18.26 per metric ton of bagged fert:i.lizer. 
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TABLE A-2-1 MECH.-ti.'ITC.A.L E9,UIPMENT COST 

• 
TOI'A.L COST 

.m! Qt]A.i."rrlTY I!ESCRIPTI CN IN SO. SHTLLINGS 

1 1 Dump hopper 4,220 
2 1 Belt Conveyor 16,625 

3 Bucket elevator 225,000 

4 1 TSP - Belt conveyor 46,000 

5 1 TSP - Tripper carriage 3,500 
6 1 TSP - Shuttle Belt Conveyor 20,500 

7 6 TSP - Distribution chute 11,700 
8 6 Bail 840 

9 1 Catwalk 35,000 
10 6 Roller curtain 1) 

11 1 Urea - Belt conveyor 57,500 
12 1 Urea - Tripper carriage 3,500 
13 1 Urea - Shuttle belt corweyor 20,500 
14 10 Urea - d.istribt:tion chute 19,500 
15 10 Rail 1,400 
16 10 Roller curtain 21,000 
17 2 Forklift truck 30,240 2) 

18 2 Belt conveyor 54,000 
19 2 Bagging hopper 5,600 
20 2 Bagging ma.chine 14, 700 
21 2 Bag conveyor 46,000 
22 2 Bag sealP.r 70,000 
23 2 SewiDg machine 70,000 
24 1 Check weighing scale 3,500 
25 4 Bag truck 7,000 
26 1 Bag elevator 29, 150 
27 1 Bag elevator 17 ,500 

1 Set of ovens 2,800 
1 Dust system 3) 
1 Set of structural steel 35,000 

Equipment cost 872,275 
Lot of spare pa.rt s (1o.' of equipm.cost) az.,2::2 

Equipm. cost incl. spare parts 959,500 
Erection(- 1 O?' of equipment cost) 8z,ooo 

TarAL 1,046,500 ----
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- The equipment has to be patnted a.gain.st corrosive 
condition a.nd humid climate. 

- Truck - Weighing scale, capacity 20 tons to be used 
from harbour fa.cilities. 

- Erection including apatriat e imrtaller: 300 man-hours 
at US$ 15 • USS 4,500 • so.SH. 28,600. 

1) Roller curtains a.re not necessar,r, when ba.ggi.cg TSP 
d.uri?Jg Ja.m&1'1, February and Jkrch. 

2) Two forklift tru.cks are rent a.t SO.SH. 35/hour each 
duri?Jg three mo?Iths which is 2 x 3 x 144 x 35 a SO.SR.30,240. 

3) Dust system is net estiJ!la.ted, only if required. 

- 1 US Dollar • 6.3573 Somali Shillings 
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