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0.2 (Crops and lachines Required .

The main emphasis is on coetton production. The
iuplements required for cotton mechanization are given
in Para. 2,2,1. Doth Abu Maama and ihashm Z1 Girba
are carrying oeut experiments c¢a long'fuurow irrication
systez and mechanking ef cetton which are ef majer
interest Para, 2,2.2. The importance of mechanigation
of groundnuts and sesame cultivation which earn foreim
exohange is alse of impertance, The . cultivation of wheat
ef which the dexand is likely to incrcace needs attention,

0.3 (¥anufaegure of Asricultural Machines

Vhereas there is &n urgent requirement for sanufncture

of hand tools, animal drawn implements are net popular,

" fhe manufacturing potential available in the oouﬁtry
and the facters affecting the location of this industry have
been discussed, There are three alternatives for estadblishing
the agricultursl impleménts factery (Para, 3.6).

~ Kbarteus effers the best poseidility in view of
available ancilliary industry, In view ef the ursent
need teo entablish the factery particularly for nanuthoturing
the locnlly developed machines it is recommended thit thin
sheuld be in the premiges of tﬁo Steamers Departaent "orkchop
in Xhartoum Nerth, The sbove has been established for mere
than 50 years with an ares of 1 sq.kilometer, with experienced



- VIl =

staff and worlkers st0.. and io therefare admirably puitable,.
UMILO aseiotanced is roguired, experés 72 n/a and follewship:s
36 /i 8 train the esuaterparis, A prororned profvetien
pro-ranme is at Ainuex 3, the firutphoese 10 rodnly for loeally

devalopeid maohlns,

0.4 Aﬁnau.blg of Praetors

Lf procent .agsey Ferguson tractors are being importer
dn portially nsekedelann (r.¥.".) conditions and ure eroctul
a$ Khartoun and Gedaref theredy saving I3, 58 per troetor.
fho impart of complotuly knosekul-Cown (CoKeDo) parts which will
lead t» & furthor ossvin:; of L0, 44(3°), but would lnvelve
4nventuent of L3, 100,000 ixn getting up @ rroper aucemdly lines
fha numbar ef tractoro roquired 1o Ve accezbled vwould be
1350 of 55«55 HI end 150 of smaller 2, In viow of ¢ths low
voluua and the laclk of indigensus oanponsnts the setting up
of azpenbly line {rnediately doocu net LPPOAYT VOrY atqpctivo.
However, if aasresuont oould be reaohsd wilth a good firam and
autoubile mncillary industries eould be cutadlivhel, 4t way
De wice to sctart with an aggeably faetory. UNIDO ghould anuiat
in makinz svailable the services ef feol:io=000nenio Advioer

24 n/m, ; |

0.,% Repair end “aintInanee

' variouz anpeots ef eisuring shat opares are availavls
fron suppl; s onte or oy getting up e=all industrics hevd

been conuilored, The manufacture of upurs pardz ruquired
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fer replacement of cemponents ¢urinz a traoter's effective ,
1i§2¢ which weuld invelve ths setting up of 8 er 9 factorien
is recoumonded (Para, Sede2), Central workshopg_havo to ba
eutablished, in the new areac beins duvoloped particularly,
New Halfa ond Azadi., The use of mebile workshfps particularly
tho heavy type should be regonsidered s thess are net$ msbile in the
rainy seasens when ‘ho tragks are impasgdble, Assistance ia
required frem the il0 Technieal Tradaocman trainins preject

at Vad ledani in trainins ef arricultrual mechanies., The UNIDO
should asaiot in training ef rin&cers in the field ef planning
of repatt and a aintcnance 24 n/m. |

0.6 eaeargh, Dovelopment and Teatins

The sgricultural research c{poration under the dinistry
of Agrioculture i deing exeellont werk on various diseiplinzes,
but have net been able teo give adequato attention te azriocul tural
engineering partioulanmy Yesting and deeisn of machines in view
of shortaze of agricultural enrineers.,

The agrioulture engineering departmens ¢f the Sucan
Geairs Beard is developing a desen mechines required in the
Sudan but these require te de cenverted inte produetien mocdels,
Assistance 4o therefore fequired in two aspecto:

&) Maohinery desizn (24 m/2). This is slue included

in the requirement in Pgra. 3 above as the desimer
w11l be located a$ the azriculturs implement fuctory,
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b) Establishment ef testins statien 24 n/n te be
eatablished at Jennar under the control ef
Agriocultural nNeseargh Cerporatien.

There i3 aiso & need feor sétting_pp an erganivatien te enceurcre,
ereative ideas and impertSihstitution under the Ministry of
Industry (para 6,3.4). |

0.7 ﬂﬁdardimug

The selection of the standard tractor 50«80 HY is
diooussed (para 7.2.2), It is recommended that smaller tractors
sheuld be introduced for haulage and small farms; ths intro-
Guction of 2<wheel traotors is net recewmended, It is requestesd
that hydraulios are nel necessary for the tractors enployed
exclucively in the M,P,C, rainfed areas, The standardization
of combines should be taken up urfentlys in view of high
foreign exchanase cest of combines their assenbly should alse
be oensidered,

Recenuendatione are made for immddiate actien to
standardige certain cemponents e.z. 3 peint 1i age and power
take off shafta., Their standardization will enable any traetor
te use eny implement-df different wakes. Assigtanee io suggestad
feom Incddn Standards,

0.9 Reaper Binder for Sesame Harvestine

- oy 4 G w4 v b

This problem was pesed te the cxperts en their wey te
the Suldan, The positien of varieus types of machines has been
examincd,
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It is felt that the medifiontion of the Yugeslay
reaper binder is net likely te be sueccasful, Claims ef tha
LAVERDA vachine whieh was reverted to be in uge in Zthiopia
&cross tha border appear encourasinz, Tho Aprieulture Cngine
eoring Iopartment io now considerim: the import ef a machyine
from this oonpany, and will be arran-ins comparative preformange
Tha devdd ypnaa b
friala,tofuemmmm&&b of @ combins sheuld he eonsidersa,

but Weuld take mueh longer,

A cable hac just beon reesived from UNDP ADDISABAIA
stating the MUUERA farzers cre using 3IRTOLINI reaper bindoers
and LAVIRDA is not knewn., A detailed rerort en JTRTOLINI-125
is awaited, which will elarify as te which eof tho. reaper
binders is in wotual use in Ethiopia,

The abeve repert has bveen prepared without the
benefit of the writted repert from MNr, Gehlieh,

20121272




1. INTRODUCTION

At the request of the Government of the Repunlic of
gudan the.Unitcd Nations Industrial Developuent Organization
appointed I'r, Fartap Haruin &n expert in monufacture of
agricultural machinery and implerents, to unrlyse the
feasihility of manufacturing ascembly of arricultural tools
and implements, at present peinz imported. lle wag aosisted
by br. Ing GOLICH of Berlin University an MO expert to
determine the types of machinery and implements und their
volume required for the acricultural operations.

fhe teonm was fortunate in having iir, Hoawia Siddig
T1 Sheikh (l’echanical nsineer) lLanager Tnrineering ° !fetals
Industries Dept., of the Industrial Ressarch Inatitute as
oounterpart, !le was assisted dy Huri Saoir % Omer Tl lakri,

Nr. Moawia was previously incharre of an 3 member Chinese
team which investisated the economic feasibility of arriocultural
Machinery and implements plant during 1970. The results of
thioc investigation were not available,

vworkins in colloboration with rovernnent depariments
and private industry, thc experte studied the back:round
inforuation, visited varicus projects, diccuseed future trends
in usare, decizn and merket petential to arrive at & range
of producte suitable for manufacturs,

The report rives the back ground inforeation the
eenclusions and recommendations for action oy godernment
and UNIDQ.

%o keep the report as short &8s possible, lists of
percons, Government Depurtments, Industries ete, visited
have not been included. The team would like to place on
record its thanks te &ll persenc who very kindly offered
their helpful advice and aseistance which enabled the
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compilation ef this report, for their kind, Courtesy,

The rerort is bazed on gtudy between love 1971 ang
Jan 1972, Dr. GOJTICN'S iAo export’s written report was
not available til11 the tire this report was prepared,

1.1 BACY GROUI™ TRROTIADPION

L. gurmaa,

The Sudan has an area ef about 2.5 willion square
Kilomctres, bulk of the land 48 owned by the Government,
the Northern 1/3rd, of the country 4as desert with hardly
any rainfall where oultivation is only poscivle alon: the
Nile. The annual rainfull is of the order of 200mm at
Khartoum and gradually increases &6 we move routh fo: 1750mn
The Southern 1/3ré, is suitabvle for a wide rance of
tropiccl erops vut poor communicaticns and political unvest
have limited ugriculturgl developuent in the area-vhich was
net visited,

The central plains 1ying 11'-15°north of the hquator
have been the wain arsas for traditional farnins and are
the centre for rodern development in irrication ard rainfed
mechanized agzriculture,

“ater supply for eultivation is dy irrigation(: ravity
%84 puzmp achemes) and flood frem the river Nile and {tc
trivutarioes, wator is drawy from the lile according to an
agreement with Toypt, nhadn cultivated area (26 (In the
oentral plains) ic rainfed; irricated areas amount to
8pproximately 15! and the Bulanee fllod land to. 2,3

It 48 reported that the flepudlic of Sudan has 100
million fecdans of ecultivable land(1l feddan = 0,4205 hectarea. )
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1.1.2 POSITION OF AGRICUI'MIRT TN SUDANSTCOMO'TY

The economy of the Sudan depends heavily on
agricul turs, During 1953 gross lomestic preduct
(G.D.P) i¢ value added by agriculture including live
etock, forestery and riehing was 200 million pounds out
of & total of 451.6 nillion for all industrieo, &luost
hlf of the G.T.P,.

(Sources= lational Accounts and supportin:- tablos 1968
Minietry of Flamming July 1970).

Alrost all the export earnings arc from
8exricultural producte- in 1963 the earnin: from export o}
cetton alens amounted to nearly 41 million poundo out
of total 84 million, slnest half of the total exports.
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1.1¢3 CROPS AND ARTAS UNDTR CUT,TIVATION

The main cropo and the areas under oultivation
in 1970/71 and the averaze y'tuﬁ per fcddan are piven
in tas)e velow:e .

ARTA, TTIMATS YiE' D REMAARIES

L

Wi/
Cotton I.ong Staple 818.452 o127
Sudan Gesgira Noard 588,372 LY
Agrioul tural Reforms 230.110 689
Private Tstates 40,000 1969 PFigures
Kedium Staple 178.857 525  (nuba
Short 3taple 200,729 | 093 —Iﬂidarot
Potal Cotton 1,233,068 '

Durra ‘.698.361 0325
Dukan 1,731,426 12668
Yaige 86,800 1268
Rice 12,19 500
- Wheat 9030309 0389
Grdfluts 1,772,247 159
Seaaxs 34,516 +493
Castor 16, 901 06‘8
Others 37.000

R SE

Total Awes 10,531,523

[ &2 2% 3 2 B3 1

The area under crops has been inersasing , the
tefal ares under crop in 196¢/1969 was 7,8 willion
feldane, in 1369/70 it incressed to 10.049 million
feddans,
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1.2 FIV® Y7AR PLAN 1971-1973

The plan proposes an increase in agricultural
preduction, sme of the nmain tarrets ares-

_—

Production

199,70 1975 Increase in
T ;

L

Leng Staple Cotton

‘000 Xantars 3,541 7,450 210
Hedium 3taple Cotton 852 : 1,240 145
dhort » re 262 412 120
6round lluts ‘000 Tons 380 458 144
fugar Cane " 938 2,030 216
SaFchun({ Turra)® 1,382 29550 178
Rice " 163 560 2
Yheat " 7.5 22 23
Sesame " 200 240 120

e

2,1 The Increasep envisaged, will greatly enhance the
impertance of asriculture in the nutional ecenomy of

Sudan; the need of azricultural machinery and implements
will thue greatly increase, :

{CREAST TN CUT.TIVASLT AR:

% year plan preposces increass in oultivable
area by 2,8 million feddans which are expected to be
in the fellovwing areas:

Gedarefl - 900,000 fedldans
Blue lNile - 550 000 .
Upper lile - 450,000 "
Prevince

Muba ts. 500,000

Parfur Prevince 400,000

2'800.000

WRE I EARS







This increase is te ne achieved mainly by
sechanised farain:, ¥

from this cultivadle ares thers would be a
reduction for actusl erep production owinz to the
requirement of leaving 1/3i‘d of the area in the
rainlands as fallow. The increase in cultivated
ares would this be of the order of two million
foddann.

A graph showing the prokﬂnoivo inorease 4in
the area under orop and expscted sxpansion is
Placed at ammexUre—ecces. 1,
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Ledo  OGANTIATION OF 4701CUITURT TE SUDAN

163  ADNINISTRALION

dhere ars two madn ninistries which wiminister
a&rricultire; the Tinlstry of Arriculture and the
iinisiry of AniTal Ressurces which ig in clirce of
livastock, This report lLieinxz conecrned with production
of oropnz, detzils of Minictry ef Aoriculture will bpe
discucsed,

In acddition the “inistry of Cooperation and
Rural Development has recently teken over aduinigtiedicn
of asricultural schemes in the cooperative sector- for
detaila sse 1,3.8,

1edeled IHT MINTITRY OF AGZICULTUR™

The Minictry controls the ra jor egricvltural
@chemes through five corporations, of which the SUDAK
Gezira 3eard is directly under the liinister, The
eorporations, their area of responcibility and
abbreviations as used in this report are as unders-

Schenes Abbreviation
(&) SUDAN B72IRA BOARD GEZIRA
NAHAGIL 503
CUNZID
(b) INTCHANIZTD PARMING  SAMSAM MFC
CORFORATION HABIIA
(®) AGRICULTURAL PAI* 30T,
123" F o JRERDA SUXT ADC
CORVORATION RAHAD ;
(d) PUILIC AGRICULTURAT  MLIA=VOUNTAINS DTAPC
PRODUCTION ! KIJAGHLY L e
CORTORATIO GIR A
QASH; TOXAR
(®) ACRICUITURAT RTPORMS PRIVATT ARC
CORPORATION SCH™.Y ON

JUT & "HIR
NILES,
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Ih addition the Ministry has a scparat Recearch
Corperation located at Vad Medani, and departmsnis as
undors- :

Agriculture "noineering

Crep Fraduction

.Horticulture

Agricultural fducation and Txtencion
Soil Survay

5eed Preduction

Agricultural lconomice and Statistica

1,302,2 TH. ORGANIZN 70103

Nearly half tho land in the Sudan is in the
Orsanized sector asg will be seen from the statement
below, this is being ocultivatod generally with the
vee of agricultural wachinary; the holdings eof
acricultural machinsry by the various or-enizations
are civen in Table 1 Annexure 2, The fisures are
fairly accurate &nd are based oun information
eollected from the Corporctions and lecul authertics.
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Schene Area Orcocizabion
(rediuns acupongible .

() GIAVITY IRRIGAT:D

Qezira !'anagil 2.000.000 SQQ"’io

ihasim 31 Girve . 330.000 PeATWCo
(v) ruip SCH I3

swicd 90,000 AeDeCo
(o) NQUIHERN PROVINC:G
) Govt, Irrigated 60,000 Yinieiry of

Tstates ' Cooperation and
Rurzl Nevelopuent
Y Cesperatives 50,000 .- "
[}

(a) . 21Uz NILY

(Seuth of Renmer) 800,000 ARC
(o) “HID: NITT/NILT

(3outh of Jedel 150,000 ARC

Awalis)

(£) T NIvT 93,000 AROC

south of Yenmti
(g) Jonn scuaen]

*Bh 60.000 PAPC

Pokar 100,000 "
(h) 3FADNFTD 3CUTAZS

San Jam 140,000 MPC |
(1) SARR rpARYS

Cedarc§ 40,000 »

Reseires 12,000 »

nenk 12,000 "

Hebile 23,000 .
(§) TASGALA % BIUZ MILS 300,000 in.ef Coep.: Rural

Tevelopment
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M——-
schene Aras Or-anization
(fea3innis) Naaaonsivle

P e

(1) Kuba JMountaina - 250,000 PoeirePeC

M

4.510.000 2eddans

1t will be noted that the area of gchemes
ghown above is mord {taatthe «rean actually sowa
in any year; this is due te the fact that sread
are loft fallow in accordanca with the crap rotation
Pro ranuac.

1030103 peyum PRIVATT sncTon

Tho arcas out:ide the ochetef msntioned avove
are cultivatod dY foprers lurze and pnall, “hereas
the omall furner ndy pe usin: enly hand tanla, thers
ip & fairly large uce of ayricultaral rachinery.
There ie no nethod of findlng out the actual ruoor
of machines ugedy however frem the import £fi-ures and
varicus firms supplying tractors and combines, thelir
egtizated numbers have been cppecned, (3hown in Table

1),

spall fermers hire tragtors for land
preparstion and the rateo thouxh varying in differant
Joerlitics aro quita'rennonable. There io o larce
nunber of combineo which nre a)so eperated by private
owners. The tractors snd combines pwrticularly in
the Coduref wredy rove from ene &red teo an other
doin; cuctom businesse.

1,3.1.3.1 RIUT WL ¥ATSATA PROVIIICTS

In 1ali und agmoum &red 4n Jlue Nile prevince
1000 felcan furus ore alloted teo {pdividuals or
ceeperutives or companies who ovn o tractor; there
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nay be 200 suoh fa.rm. Because of ook . drinking water during
harvest season, the use of combines {e gcerntial. The devclormeat
of oombinadle varisty of Mirra i eauclly dnrortanty the presens
strain 4s not popular,

1.301.3.2 NCrMIE PuevTics .

In the Jorthern Provincoe the OGoverhngat has ten
puming stajions, at ploocco such as Sheadd, Curier, llord eto. The
gevernment ohargses Les 20 por foddun per year for fruit gericus,
and leos for Wecetnble und other orepss The muin orops are Mungo,
oitrus fruits nid dates, vhioh are nurtoted in Fhartoum and Pord
fudan,

There 18 a fruis canning gov, fuctory at Xarcina.
Dongola 48 reputed $0 have good workeohep faoi)it 1u.
Expansion of pumping facilities is being planned,

1..2 <SIPAT 0521 BOARD (S,6,5)
"’.’.‘ 77.?'".’? y
The Swdan Gozire Doard controls the main irrigated

Asea 4n the Sudan Detween the Pluerihite I'iles; Kain Gesiro and
4ts Couth Vent extension Managil,

The Ounoid pump coheme on the Tust of Blue Nile, was
hended over sn 1962 t0 the sugar factery aéninfetrntion, The $otnl
ares is tve million foddansy the land usof 1a 1968/(9 was ns widerse
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Oron Area in Toddonm Total T
Gegira r.tdx;aggil Cunied Feddans
Cotton 204,190 .280,000 23,53! 537,722
Darrs ® 152,653 238,749 - 291,392
| ¥heat 121,708 9,119 1,119 138,594
ord lute 31,09 48,342 - 19,434
Luda 172,601 { 60,314 - 133,005
Yegetoble 22,117 8,917 - 31,034
1 [ _
1,261,181
Eeter
‘o* ﬂeah.

2. The Durra orop was poor only, 364 kg per feddan et Oesira and

. 227 kg por fedian at onegdl,

#eeds wes considored nooeceary,

Urs of faxtilizors and botter

3¢  PMost of the orops shovad low yields for vwhich the 8CGP gives

the folloving ressonnte

poor land prencration

1ook of adequate and pure sceods,
poor hurhandry and weed control

Inadoquate aprlication of fertilirer

( Souree SGB A:rusl A;ricultural rerort 1960-€9.)

10302 02

AGPICTIMUAL TIOITTREG TRAJICES

2e3e2e241  _LOLC TITOCY T CIGITICH

A large nurdber of projoc}l are in hand for improveneng
of orcns og projcots for dictridution, fertiliser for cottong land
preparation, improved field layouts eto,
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From mechaniszation point of view the experi:nant on long i‘vrrow
Arrigation are the mest important, as this tvomld lead tc smoavi’er
and longer travels for the mochinese Similar experinonts are alno
in hand at Tanboul cxparimentel farm (pora 1.3.4.1) ard ¥ashim EY
Girva (paras 2.2.2). "

In the rresent irrigation system vatering is from Abu VI
Oanals vhich tuke tho water from Abu XX larger caualas and the ricras
run aoross the § feddan plots whose width is ondy 77 1. in the
prononed sycteom the watoring will te firom Aou XX caunzle along tlie
length of the 5 foddan plot a:prox 280ms which will cake mochiiiZom
tiom much easior, as machinos vill et longer runs,

The work on digging channele=Abu VI will also te reduced.

1e3e242.f  JOCALLY TVUICPED  “ACHTNIS

Commendeble work has been dene by tho SGB agricultwral
™gineering Department under the guidance of I'rs Abdel Rahmen Ald
Galy in developmont of special purpose racl:ines,

The maohinen wers axibited at the Blue Mile province

agricultural exibition held cn 1 Jan, 1972, brief descript¥ien and
prosent status cf $hose machines is given heroeundorie

) ton Stalk Fullers

1)  N.LAE. UK cocign with rotating tyres under
¢ovelopment oince 1950's of which six preproduce
tion models hiave been tried, The mechanieal
defeots are under improverent by Viclers Company
of U.X,

A lo0ally c2valoped machine=by a fitter from
HasoasHeivoa -orkshop in 1970, Thie neods testing,
modificaticns and prodwoticn engincering ansistance.
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Puverdng athine e occtton ficldi=iosally « svelopad
tn 1958 std-¢ 00 be T3 offist W,

Ghnanslds (o1 38) ek 1 ae (Cgie) mortes nohines
o éevele . vl sivnee 1207 sl nla ottrcame e for
Seretere 00 fAg ohniuwls tnd m's riceme lrae soale
Srinde 1ce hedd 66D 1 0@ nrofore co v e pecd
*eohnnie ] 4 reve ont~ tn ASCIIN P AT REGNI NPV,

'l v I .3 l + ‘wiilif "ski ’

P8l 80e. w0y tsvm by vilh foweed v top appry fer
pomeving ¢ley from grevad nuls, Precvetica ¢f Vidal
osdele & :48ing arpreval of She ranaging DPhrector

or 1vwers 1 16e teved Ly (rastor :d PeR,0s L1 Y
aptven reahire vASh A L w8 Brites helde.lly
eprsed for Lre: ring surra stalke,

Tried 2 cne Dotk and fcind waeful , saneeitly 34
feod-e po Weup vhioh rlven ehe - or c-opnticn $han
Jedeve,

Chofoe of ratert [Ja and hoad Spenti il permuired fop
ondhes neede Sonsifepnticay, an vell s She mothod
of esustrweticn,

antax fer oga)c
Subbable for .cunvell. Ao B0M01 Bculrellider Covelope
ol .

9,0

Praster ™ vu~4nd Winfs frp Yiftw:, vith & 600 mem,
Glemotor ori' ¢ @run for Sup tng oinid v §0 1 1)~
obons mashi..e¢
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M Zaciliser Distrivder

Rand rulled nachine for distribution of fertiliser
for cotton. ) rows at a $ime, out-put claimed two
feddons per hour./ The developrment of machines is
Jinmitcd by the ©all budget, shere being ne
gmdependant Sesting station, nor organized
production werkchop the introduction of meohines is

being d.l“o

(WK MLICIITUPAL YACRT TS UPY! TZATICH

The 8.G.D. lLam ap roxinatcly 143 tractors with
fmploments for Jand prepuration, agricultural operations such s
onlit ricgiig, interrov oultivation are coue by tenante using
poiv:te seotor tractors vhioh nurber 700800, Eimilerly the
hesvesting of Dwrre and Wheat iw by priv-te er eccerative ewned
oombinad harvestcrs,
e 803 aleo has 3) Orsmler traotors with a losally 1'ade deep
plough, for depths up te 12 inohes,

Sede0ed

The B has §ts contral worl:shop at YVaringan,

This well equipped workthop is responcible for repaie
for o)) 5.0.B. :achines ineluiing 1ichs rillvay and girning factories
oguipnent. 10 alse moaufactures hand operated setton stalk pullers
eppeos 19,000 ner year.

A wll equipped diesel encine everhaul sedtion has an
output of one Trroter Bngine per day or 10 locemotive englnes per
asth, There is a separate renadr line tor LISTZIN ongines used for
pumpinge
Wgines overhauled are tected on Rydraulio testing beush.

Prodlers of spares 49 ncd co sute, as the §.0.3. has ite represen~
Salive ot Liverpeel and eunential sparcs oan e flown owd within &
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ferﬁnism. .
The vorichen preuces ite ewn enarce, tut ret=llurgy 4 o4 ite
stprong nedide Tho fatu'ry Las & ;;,:-.'c fiyrec fuy:nce 180 i@
eanncity ¢ the cidily necticn hue two herncru.

Thepe 10 twe cthor Crimdler Cohells tortiten in the
aress $ho Inc:neilisca rortirhed decks wfter trelor boidnt,

Trore nue private vorichop at tad ??ot%az;iyft';ca'; Hinpoy
pan by varfcus ru-ply f4ros whie ©lso held £ arese

1.3. RALATR Al RN U SRR S0 ASMIT RN 1. Y

133 Lmr
Forwnd in 120 o~ teok ever Yachrnived Creo
npoduetien schomap® YO0 ptastes dn I0V/S Yedep 1te rinintry of

Aprioltvrae 0.0 Nelobe 40 a6 usibile for al) asvects cf

.

rainlnnts Yechaniged Twring in the fudidie

B ef ocvepstion 40 o8 "Lt a L 4th nacviicdal of fices 4n

Godax® 1. 1o Tact ond DAL 46 the Vecd,

1eJe3e2  dze of L£ou0o has bou. fixad ng 1590 faddone of which
w1t ingad nae KOO £4 §e 1T 1o
2000 focinnp su & thirtyd ane K00 £4 4r 1ot frilove Tho pige

-~

ef faras v 3 fived 12040 into ce sifaraticn the oanability of
a &% I irctor te oltivete 1270 Collane,

3.303e)  Tirst Thann of Sam Cam rojeot (CO niles mcuth cf
‘Gedaref) ves acnrlatrs 1 Tune Y071, Teecunietnc of 120 farme
of 1000 2 g anch, tolnl YA N0 faliorng Tand war Janced fep
2% yoors oind ghe govi, chrrgad § isglert nar feclan nn a-nual
land peat to cover pudt coitp, of tha XTI ACKH ervists Trejoot
£4nanaoed by world Dank 4 mi)licn collart.
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13344 E:Z&TE E‘T"'_g -

There are four stote farme ;.

[ e
No. Looation Present Area Target
1 Godaref 40,000 110,000
2 Roccires 12,000 200,700
L Reak 12,000 70,000-90,000
4 Hobils 23,000 30,000

The Gedaref farm which is tho largest hus planted 40,000
feddans im 1971 and proposes to plant 70,000 fecdons in 1972,

The main orons cre INrra and Sesame

1030365  PLAKT AMD : ACHTL Y AP 7' Y2 TACITTOICT

The lMachinery et CGodaref State fara woti~
Trootors = 30 24 'P,

6 Zettcr
Widalevel 30 24 ',
Tivos 6 Jo
Combine 9 Rustian t37e not yet used

Rarvesters

It viaw lcarnd that ropudr ¢f these machines alse
being earried cut by M.I'.Ce moin woriohop at Sam Sam using the
modile workehop vaneuud owing to the cioSence 24 «r, this wae
not 1ikely to be satisiactory. "

‘ !
I¢ is therofore recomonced that this stote farm should
have its own workshops,.
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‘ 4 e
A further difficulty with rezard to proper utntoneo has
beon the rystem of having toporary drivers-this is howsver baing’

ohanzed,

*
*

1ede3e6  ITCUATUNN WARNY G T vrpmemygn 11

Vhich hes been technicd,}y eccented by the world benk
but awaito financiel clenrance is for tevelopment of 500,000
fedians) of vhioh

.)

v)

350,000 focdsre will be Zaot of Sam Sem Projeot
in Xassala Province; to grow morghum snd Sesame,

150,000 foddnne wil) be in Hnbila ercaewhere
srivate erterprize has slroady developed land

for Rainfed ownltivetion of Sorghum ~nd wAYaLA®
sherd otnple cctton, Yerld Be-)os ccntribution ie
expeoted to bo 8 riidlfen follars, vldoh voudd ned
only oovor tho coct of (evalopient of landj tug
also of come orco.tial graved roeds in the area

Irinking vater supply 4n thete rress which have rainfal)}
of 500=000rm per yasr is frem "EAFPIRS"e natural ctorage tarks.

2036363  NAGHTY'TPY "mATIRY pom @rrvs

»)

»)

SO and proparation by wide level diso harroirs,
830u4n3 by above, cleng vith scader box pnd barvosting
Yy oomtinee,

8L \B= 1ond preparctien vice Jend dirve harrovs, a¢
rrecert bofne newm by brosdesetdng, bt cocder Lox
$® deing tried, Fepr harvectd. g problem eoc Chastor
8. ‘
Gotton(/YAlA)vae drice in Som Bam erea bub ves Eiven
wp es the coa i rbmto, rpreying and girning coste
vere hph,
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d) New orcps Bun Mower and Safflower are being tried.

Cround Nute are ro$ popular in $his area because of
honvf;; olay

]
L

The gevnorel rllocsiien of equirent is thorefors one 69
H.P Traotor— with t:ide lcvel dice and peedor box per far:.

3.30307 FOLDTCE D RTAIR FiGHITITNS POR “ACUHT TS ‘T SA' SAM

Potails cf the precort ¥o's hold ot Bam Sam ~ro given in
todle 1. It 411 be netod that lergost proportien of trzctors 150
Hes are of UUFFISLD moke= a8 thim firm's torcer wns the lovest,

The 40,000 foddan state fnrm abeut 24 Y wway holds laseoy
Porgustn (", Fo) and Zottor troetern,
™he Gombino harvesters are of threo éifferent makes firct to be
uscd were John Deere precontly in ureare !'T, The TK 4 US3R
harvesters have not yet been vnnd, 1T vers giving 40/ cf headep
lo#ses becuune of l1nrol of Turra harvecting attachnoniz,
The choice of the genere) prblic i for Cla e Leavesiuss of whieh
Jarge mwbers are hold at Codaref arcaj the cvico of ile Glase doing
#lichily hichor 4% 4r oot ~wrchdrod by the governmonte The moed for
evaluation 4o therefore ocosentinl 0o 1 areebeds |
Private vorke sheps at Calurof ore good sartionlarly of May Werking
Corporation fcr 1P tructors 15 worliers 'nd cinte Srading
oorperation fop Ford tracters £=10 vorkers,

1% 4o recomionded that the verkshop at Scm Scm which s
s well oquipred repair shop=shculd be cxparced where tha vorld bank
ochems Fhooe 11 for San Gam i apnroved, The soares holding alse
neece 40 Lo examined, '

3.3.3.8 Fargl -1 crrgoP BCITIRR PTUY AYYT BIUT TN AOMYICE

In adifsicn to the ne, nrepecilp wider consideration cf
1he Yorld Banls= nara 1e¢3e3e6 the 'TC has the following Echeres §



R % oummh .
locuticn Iﬁuenﬁ Area P4, | xtensicn-Tedd=ns Remarks
Benk l 250,000 250,000

Jlue 4le Frevines

m‘ 33.@ _ T -

s 106,000 160,000

Agadi=Eost 300,000 -

Agsdi West 100,000 300,000 200,000 fodcons
expootod to be
financed by Kuwadit

Ao vhar 100,000 100,000 \

(xA ot of 1ide) |

Dinder 242,000 100,000 -

B— :—_‘L

Total 1,041,000 - 10,000
— et e p—

3e303e9  TPCAS TOTIVAITD WIANTITHEAPR T MACIYT O] AT D TMRNS

o canol Laraan

Aocc: v 1rgw -cigece®r tho rogquirerents of M in the
ooming five yoars would be of the following ordorse

Maohines - Noc! 14kely Coed
raotors 3000 £ 5% million
Yide level Iicen with 3000 3
secler Yoxns -
Gombined Hasvocters 1000 )
13 million £

of tha oteve arcunt he expects World Bank fi:encing of 81 cnd
Tuvals of 1.6 7', '

The oros nrepomed to be daveloped ir Reuk and Dlue llide province
appecrs extenpive, and alee the recuircments of combines,
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Por adusted ortinntes see taile B W Anes )

Phraoter=lAY . YCIAL O AY,
The socpe cf tide oer erctior dr &0 velon  ow rehe g8 '
for dswlprt ¢ cultdvaticns I8 hia the £ullc Lup rader (i sontrel pe

8)  Tambcul et Pum
%) Bui Projeot
@) Rahad Sohene

1 odeded c‘:::b&,:‘\i" Mt ® e

This 48 A nidct £ mun By a Pute! ey frameed N
Werdd Bank; for devele nant of Su-i ~né Rokat Pre jeste.

Totad arer §n 90O fedir ¢ of vhiel 1% 4n wnccy cotton
e ROD w.der Crevié Mvte, W)L wie ) ton or fecunn for lediwm
steple cobic § and 147 S0 oF fowcm fur gro ¢ i utee  Al) Mages
of the reject cre bed g noliadiedy colton ple 1. s .08 Y8
swoecssM™l, loug farecw irsig-tic 4o bei @ reootieed
¥/8% bheld frictors )
Mdgere |
Crouior }
Mgoo® Lha oy |
The vresent vuitraut expir-s by 304419M

bdedet I
: This 4 brcoé o1 v frsdcction Pron Duled on Mwe Mo
Mree $¢ B devde ad 90,00 £o4 e ¢f the 9»3.0& feléane widep
Gultdvation dn 1071 ercna or. 40,000 *udi e hove meriahed ouirg

to inadoquate drpdiatic.e Te. vi'lice ape voig cevelonsd, cath
toramd il have 8 holudi of 30 £. Qu.ewd widor sotten and §
wder grov.cirtay oh vlhilue bosis to Goaripe,

Sehome will B¢ hnided ovor 8@ Bukd Soriculiurn] Cor evation 0

be formed latnme

Repatp ard iafifonawe 18 tong ot pr went W four mobile verlwhepe
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o Bkl & a'cv wor chep 4o wnder constructicn and the eguipuent is
on orler,

Dededed 0

Phie preject v to Vo bawod ¢ LITR canal il 3 50
Rt River 150 in, . '

*
[

PMoaing 48 ler teir] oree lel.Q millsc fecéon ¢F vhieh Frane
§ vill ba fep 300,700 fdc, half the crca will Ls Lor cobion.

PAnnncing rronoeal wish Yerdd Dok de sof yet clear

Jeded MUYE AT ] L TN CRTO O ORI

Phaector U1 T YIU AN UL GAVIR
This Corporaticn Las four seliemow

a) Meba Mount-ins (Rainfed)

®)  Yaohia 31 Girba (Irrigated)
e) fnanh
€) ok

v TRT Y

} Mocd Irrdiatcd

Medn fod cultivation of cotton (AKALA) has Leen $racitionsl
on 890,000 1o wis dn tho iuba cwdnics (S1114ng and Yacesll) crea.
Oropi. mowi w0 ccdtoy Twurc, Basous sand @e kutk, Phe corperation is
atorested 4. the 45,900 fouda 8 weer oovton, Grep prroteoticn ete,
Godton i pk:."u'('. by band ood 4 sup-liec to lecal ginning faotories
(6 ren) for utilisation in Yherdcum Toxtile rdlle.

Pores of 3000 fodianm ecch sre being domarcatod for $aking over by
FoFeOoe

DedeSel Ui OFRA 1

0T RURO B, Yo A Tt

Baved or use cf vagters of ivor Atdbara, a cdom was
scumpleoted it hasa Bl Girba $:°1964¢  Iu aocordarce with 1959
¥ile vnters ogrocnsnt 120,000 feddony was sapnarioed for
petettlemoit f peonle of inaundatod Vadd Halfoy the townchip fe
therefore kicyi ae lew Halnfae
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1.3:5.2,2 !AﬂD PSE‘ "d‘aA.

Rotation of octten, ground nute and theat ercps 330,000
Procholéd lund for Vaci Halfa emigrants in 28,000
in compenseticn,for grouing vegctadles ete,

Sugar Scheme I 45,000

Forests 2,700

Research Ferm 810
403,570
pasans

1e3¢502.3 JInnICATINT CYDTIN

Yain canal 26 kKidlometers long which divided into 3 branohes

whioh run parallel thrcugh 60 ki cf the rohes o Abu XX and V1'3S as
in Oeeire sochene vere orig.‘qully ceodgned for night wotering, but,
thie vas not 1ilcd by tho terantc, :
Oving to locnlized Ccim=povrs in July=tert, and dnnéor cf follding,
frairaga chauaicl hac also been proviced. .
Berdurr grovity fed channels thore are twe scinte o2 the main canal
for liftin; water by 4 pumps, ILach of 3.5 ms/aco capacity, .

The water punned is sufficient for 12,000 fodcans,

CRIC e
AYALA ootten i+ well octublichec, vheat war teing planted,

but the arca for croundenuts was enly nartislly utiliged, Extensive

exporimontc viere beinz made by the “epanrer statiens and project

103.50203

authoritics vere carrying ous exporime:ts on mechrnigation of ootton
oultivaticn borod en acaptation of WWRASIRS YETEY,
Similarly recearch for imnrovercnt of wheat ard cround rut orens
ware 1n halld.
[ 4 f.
Bugord oe:o 108 nlanted on 16,500-18,000 fodicnsy to eleiminate 3s!mr~
Shey are now working om 3 yerrs fallew and 2 years orc-~ing.

4
103e5eRe4  AQICUITTLAL RAITYPFIIR A3 ' CTYICES

The eokeme has 281 Iractors :PZ 50 and over 500 other Weos,
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fhe present workshop is oongected, A new vorkshop hos been planned
aboud 2 km awayj the stores and office duildings have been ereoted
but the main workshop building has not yot been duils,

Spare parts situaticn is aoute for !TZ 50°s= Yearings, tyres and
$udas eleotrionls eto, - .
There is & modile vorkshop vhich can be nent t0 the 19 inspectors
yerds ccoh having a one Mechanio and an assistant for day to day
seintainence, -
This mobile workshop aleo looks after the neceds of the srmall amount
of machinery held by the research organization,
It is recommend thas urgent steps e taken to =

(1) Build and staff the new workshop.

(14) Obtain spares for Rucsian Tractors particwlerly as
the agents, the Provinoinl Transpors Comnany Yhoartoum
donot hold acecuste sporea, nor have they stooks of
guarantees spares which chould have been surplied by
the makers, ‘ -

(114) Coneider replacement of 110 tractors supplied in
1965 and 110 in 1966,

(iv) Estadblish additional small workshopeas mobile worke
shops oannot move during rainy sesson, '

(v) Train acdditional No. of agrioultural ¥/0 Mechanice
at the 1.L.0. training ocentre ad Wod Medani .

The sugar fastory also has 60 M3 50%s, of which 50 are
kept effootive by their own workshope=plus heavy earthemoving
oquipment and approx 40 and 50 trucke which they mointain st their
owa workshop.

The sugar factery holds 11 surar=cane harvestors wrth
£12,000 each, vhioh are not being used, alternative use should be

investigated '

163¢5:3 QABH = Yuring the rains, river Oash near Yascals, forne
‘& Gelta vhioch is frrigated Ly the flood. The area varies acoording



* -‘” - .
to the intensity of the flood- In 19T only 35,000 feddans were
availadble acainst an average of 60,000 feidnns,
Castor cf dwarf variety is grown from Hybrid Pacifio-6 seed

mported from USA. yield is spproxe 4 Tons rer feddan, the seed
1s fulled in locally copied hullera.

1:345.3.1 D ‘
w/orETeld v Maohines held by the soheme arej-
Pwd - Mise 2
Di's = )
Yheoled-Tractore-of ¥F Treoctors e 7
¥otor Grader )
Mobor=—ad ‘ Oastor Deoore = &
tionting
Haohines
L ]
Folep .19 Tobad

Shevorarovares 8 castor deocrticating mechines, witwl are 6r:iven by
Fassey Ferguson Tngines, . A
There are four separate worrcheps forye
(a) oCam
()  Beavy %/Cs.
(e) Tractors
(a)  Procuction of Custor dedvdling W/O's ,
Oonsidering that only one 1/C worth & 300 is nanufactured per year,
and the small nu:ber of W/0's serviced, the numbers of vorkshops
oould be reoduced, :

13.504  ICUAR 9O MIITH evH c® vOWD myMAN

Based on flooding by River Baraka the area varicus
Setween 50,000 40 100,000 feddans,, ootton Akala in growa,
The use of mechinery is limited %o eartbwerks for directirg the
flood water. Animal dresm irplements are alse used, tut the main
work is done %y manual labowr, !
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INTRODIUCTION

BACKGROUID INIFORMATION

1:1:3 Creps and aveas under oultivation
Five Year Mlan,

Organisation of Agrisulture
n Sudan,

Aduinistration

Suisa Gesira Deard
Nechanised Farsing Oeperatisa
Agrioultural Developseng ol'{pnuu

Publis agricultural produetion ecyoratien
Agricultural Refeorms Corporatisn

Seuthern stotes

Ministey of Coperation ond Rurel Develepment

gBoR3 __ AFD NAORINRER
Genozad Irrigatien
Cotton

Oround nuts
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TPOR'S CCRPCUATICH

Director Abdel Asim Hohd.

This oorporation for .od in;'19€3-8 took over nrivate schrmes
enthe rivers proviously owncd by companies) with an idoa to oonvord
$hete into ccoporative docietios.

Phere are 240 wnits gross area of 800,000 feddrns.

Al} the farms are at present being irrigated by ¢iesol driven pumns
for which the supply of spares is a prcblem, as these are of various
wakes, It is proposed to convert these into larger grouns ard so
tnstall electrically driven pumps.

The Ceneral pattern of Oropping is 1/3 rd. Cotton
1/3 r4, Durrs
/) rd, Pallow

The Use of fertilizers is being enccuraged and she tenants
npe Peing rupplicd Urea at £ 30 to £ 34 ver ton at ‘actusl oost, Best
spplication for cotton has been fourd to be after mmang €-10
weeks after planting aud watering thereafter. Loans are granted teo
tenants at various stepsi~ ‘

Peep Moughing

Ridging

Sowing

Pertilizer applioation

1et, 2nd, and Yrd. Weeding edo.

203060l

300000 foddons. Largess farm is YASSARA 10,000 feddans,
Three oroprotaﬂoh, ootton 93,000 feddans, followed by
Durra and Fallow.

2630602  LHIIE MILOSCURH CF FHARTOUY

50,000 foddan @ cotton. Wheat vos Sried at IUEIN (Alee
e ZEDIAB when this faxw was urder ARG) but 48 not being growm



eofle

08 the sost shariag 47 /2 7 by the faswer S0 00 escacnieal op
faip to the eor-oration,

theat san be grown iu this ares ad 1a view of the lasce flanesd of
vheat and vhe:d flour 4% vould be verth deviciig the system and
adding new lands $o those schermes,

1e3e6ed BOVTH OF YOO .

300,000 fedcans of whish 93,000 fedrcns 10 wider eotten
Sonants also grew grewd ntegvecetalles. The gvoving of &,
mte depends en Market eonditions.

For dovelorusit of vepetoble seen ¢ sosd propagsticn mint lons hag
boen estadlinhed o8 KITIIZA a8 well as Nuba i« w 8adre{TANIIA)e

1

The sorperetion tochever a large mirbor of Syvotors OF
Gifferent nakes) falr aumber of POKSOME wore inhevited from Sudan
Peocdustion Oe:pemy,

!humrﬁlmhumpmhmd&”’l!l!bm
whish are alloted Y00=

Bee Nile - 80
Wite Mile = 0
Sowdth B¢

oottt o B0

i faplensite were owginelly resohased,
NG Plowche e 99

e c W

e new dSeirg surehneed,

Ledebolled (ue Inginoer and two "echanios wore send %o MENSA for

'

Workohere are avatladle for 1440 popaire soe
Sonnap
Postd
heta
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et M l]ls Lortahicpa have Been rupehanedeitn Moo are fwe fyen
Wk, w1y of spares 18 Yo gh Jooal dedlore,

(T30 LREAR - Shi |

BedeTed §. 'Lt 08 s .tlonec nPaviowsly Shie area wae ned vinited
ing 90 Wwwettles Sumidtiens,

A scwrue fur brnining of Sester Irivers (J0) cad sgriovltural
Supervisors 1t bolig yun »t prese:t 1 Khartovn t8 ucnvelop the
mochandsitic: of he rrean,

& very fmiert vA sslione for diveriing She white Hile fyen Joncle be
Palakal fo valcr scasiccrationsehe: rondised it vi)) be of great
Seneltt Se {'ame parte,

bedeTel  LICLITCIRTIC BAR T3 0°7AL

The arca wicer arep in M hr "2 @azal e 12000 Podén- vhieh
vill Snere-nc te 23,000 ®-4ing by the o ¢ of the § cap plan,
™o safn lceslities are Vol wd Avcdl vhioh huve a Painfell of cver
3000 meme The rice §a (r . oa ®Polchor™ r say Jowslyins piverine
piadne whiel. are im—wnc .tod by She over flcv of She river during
Petnn, he flecdlig not only provices vater Wi alse enpiches the
0ol Wy Cosrorite of ril4 vhish mrkes the eci) fgrtile,
e sefl 40 nronrd by Soe plou Ling fellevid by Swe cleeding By
vide Joval 100 %0 k1) off the veuis. estiu; 48 Wy mecier box
atathed %0 tha viJe luvel (ise.
Wooding sad "arvecting 18 by srun il Yaboup,

Plrestor W, 8/21g Dedpt
Bedelel  This uiidotry 1o taken tver af-inistratton of verious
o rioultusal schomes 14 he 000 -erctive Sesber retemtly (Muring
39T ) wmber the fedlerving wu.

a) 1Moot Aded: Sotretien cf Oeweiinent Sowigated eotntes
I e Ferthern Provinees, Preroatly there nre 60,000
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feddans and another 60,000 foddans are to be developed,

Alninictresion of existing sgrioultural ccoperative
societion in =

§) Irrigatod; Nerthern area~50,000 feddans
#1) Reinfod; Yaceala and Blue Nile = 300,000 Feiduns

@)  Guidenoe $0 cooperstive mocictios for IHarvecting
and Ploughing and Marketihg,

The office of the agricultwral ecoperntives has a staff of
abowd 16 sgrioculturidts end e ncohinieal engincer,

1e3e8.0.  gCVDOIMTEY INRIOATED WHIATTS

The largest of these estetos im Ze3dab-30,000 foddans
vhish was previously under the a:~ricultnral reforms corroration, this
form with 3 pumning sets on the Mile has on orca of 7,370 feddais
wnder AYALA (ootten) ,

Thore are 9 other farmiof nrea 2700=T000 feddunk vhich ore operative
I 48 propesed te change cver to producticu of fruits (Intes,

Odtrus I'anges ard vegetables o ‘n out lay ¢f half million rounds s
envisaged of whieh £ 300,000 world be for Piesel Pumps, it is
proposed to ltanda:{kn on a one n’por sec pulsemeter type pumn, with
& Yotal head of }O m,

34).8.2.1 (N D P Dbyt |

34 Nev furms with a total avea of €0,700 feddans are $o be
doveloped in the Northern prévinoce. Thise will be im two phases ls¢
phase 20,000 foidaus,

De3e8e3ed  MACOITY EUOVIRID

A Sender is w.der oonsideration for susply cf the following
meshinery for the Covelopment of the extstirg 60,100 feddans plus
20,000 fedcans in ohese 1 ’
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Prectors - T0HP M 100 ' 147ER Blades and Back Hoe = 20 Trenchers
Garden Traotors o 1§
) Purrow Reversible 1old Board Ploughs 80 Hydraulde ExoVators on

‘ Bésiford 4x4 Chass is =510

13
.

Rotary Cultivators = 45 Four wheel drive

’
Rear Mounted Grader Dlades = o ' Hydraul io Lxcavatorsm$e10
8ingle Furrow Moughse 20 , Trailers~5 tone 16

pull t;pe Narvestorse 8
Ridgers =15 '
Fleotrio Welding 1/Cem @ ‘
MPACIDING W w3 ~ {

The vpocifications cf thip department are different to the '
speoification of tho derartment of acriculiural enginoering(See
8t%andardisation Chapter T.)

1e308e2.3  HOTITNOY A1 1rmATe PACILIZTTS POR M/0eg

IS wos statcd that at precent most of the wori: is deing Wone
b saimal drawn imolements, but it is proromed to stop use of
@reucht aninals, an it iw uneooncmionl, A resent abous 10 tractors
&re looally hired for the cetton plantation at Zeidad,
Eaoh farm hao a mecharie op two with a wsaall workshop, A central
workshop ic located at Atbara, : ' |

There are 4 private vorkshops at Dongla whioh are giving
good sarvioce,

Thove are of sises vor;irg from 20-1000 feddend. These were
taken over only six months ago and exie:aion sorvioe has been
started,

The main prodiem is the high ooet of spares required for pumpe
Vhioh are old and meed replacement.’




el -
1.3.803¢2  RALMED A4PA 300,000 FEDLANS
Those coop, ferma are ia Gedaref, AGDIJABILARENK,
X00T1 éintriots., At presomt the depahmt io oconoentrating on

the 17 ccops in Renk area, offering Zettor tractor from agricultural
bankj the £irn cf SUIADA sgents for these tractors is helping vith

spares a c repairs,

1.3.004 L(TX_OIYY IO CCOPERATIVS
103080402 PLOVOHING AD JAIYCIING
There sre arprox 33 cconeratives in YASHIN EL GIRBA

formed by the scttlers frem vrdi Halfaj they ows betvesn them 51
sractors and 2% combiros, Repair is carried out in road=£1ids worke
shope at Yew Halfa.

The Yorthern Gesérfs mechanioal Earvesting ooconcrotive Jooated st
X420 114 Yasend owns nanedgr 60 oombinesy 40 Cless and 20 Joba Deer
eccbinos. Bimilar cooperntives are in Yhardoum, Kassala, Forthera

Provincesn,

The main prodlen 48 the maintencnoe of tho nuchines end
& vailadlity of spare paris.

143.80402 JFAITIITIG
These ocoperatives are mainly for marketiny of Orcund nwds
i; Genira and other aress.
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GROPS A'D MACI'IITS RUOVIRED

TJGATION |

Tho woin drrigatien cancls ere dug by the ilrictry ef
Irrigetiorn, tut the ALULSIRIN. desijuated ns AU XX whleh
are 1,8 11 vide ot tho top, ot nt the botton ard /5 B
deep whieh are rogquiscd for woterdng €O fodlany ercny end
ALY BIT0.8 Cecdgnatel as ALU VI wirvdelh are 12" diciic to
A€ 4g0iics doep are dug and maibednad by the egriculiura}
depurtnoutue

Yor dirzdng AZV XX tha do-crxtment unes MGCRXLGLDMM d4te
ohers vhilecl are pulled by Die 250 5P $rcotors rud tre
daportod from lellund, Theso nre reecivyd in Alsi-atled
oondition rid aro wicembledat the EAYIRL CULLLI'S vorkulep
for Catexriillax equijpnont mt Led yiedand,

Yor oonstruction and madnteuinee of AV VI a sveciul
®lude 45 rulled behind a Dl troctery, fittod vith o teolbar
7% W . The blade which 42 ¥V shaped 4y made 0i high
earvon eholo

This dlado oan be manufactured loeally, the total
_ punber du the eountry vwould by 10O0=1L0 wrd the pecvircment
per year is limiteds Thiu blude oan oluo b puned by ang
- @ther 65 LY Srecked traoter, .

goT7on (o23)

fhe preduetien of cotton, the mource of mein foreign
exehange hiz and will oortinue to de givon top priority,
The aren under eotton in fodduns has been as underie

’ lg gé . ﬁglzg -zgmsl
long staple 275,159 B2k ,602 B1i kb2
Modiva ® 1917 202,405 175,057
Shors Bteploe : .bo? 2954203 L0 7

1.15“09”3 2,257,911 14153,0630
The merasd methed of oultivation 4o to plant after ridginge




this eropsd '
(A) kend prepsrstion Juplemont
Deep Tillage Deep pentetrcting
bladee eon D_& Tractor
$illage Pine plouch Jor &
furrow
Tillage OLL sets Dive llarrev
Tillage Wide level Disne
Ridging Toold dap with
Ridging attaehnent
Oreen Ridging Green Ridging
attachinont
) Renying

(o)

)

The followiug agricultursl implenent afe required for

Procent sevwin; is by

Jor nen-delinted seed

Planter

hund

fergdlisep. bistridupion

Precent metled broad
oasted by hand

(92

Broad cast type
Centrifrigal

Jow Distridvutor

Russian type
Cunder srial)

REVARXS

Urnod 4n Gesirs aren

Lighs doodgn

In Hadila rainfed
area for nlext
staple cetton

Beesey Fergucon $ype

weldod, preforudle
to Ransonre type whieh
45 Cant Iren,

Joenlly £r'ricutad
for liassey Tergucens

Preferadle to John
Deor Sype vhieh fa
1inted s0cd,

l'ot revonnended for
koonomy in fLertilizcr

Oand pulled typs of
d0o6ad) deuds necds

devolopment fer
produetion,



Sadil.

26243

ﬁ“’ -

()  Earyes ' nen e Cotton pioker Zn trial stage) this
28dus.Ire 1al.psibed Russian type type is eascier teé

“[ hosd. (Undor trial panu faoture
alse Jehn Deor
Pioker uuder
triul

uuazua-nnu;uunsmgél

Ce) m&glauamghl’rment pothed many

3111 11
8%alk FPuller KXIAle Dosd Nashine te be pred-
(Under 9ricl veed
Swesper : frailed type Jeonl dosign to be
finalized

Both at Renecroh stations at Girba and Tambuly experincnts
are bedng conduotod on mechunization of cotton eultivntion.
The experiment at Girbu was previously by kuced,, cxjertse This
your At is on a 100 feddan plot and &8s of c;ceial interst as it not
oPly uues tlhe long furrow irricaetion syaten; bLut aluo nakes use of
speeisl oquipments ms demoribed wunderse

The land 4c prepared by deep ploughing 25¢m, ueing dilse pleughs
and levollede A planter whioh uces undelinted scede, plunts in

& rovue 90em upert, plants at 15-Comy 3 to & wucdc per heles The
plenter hso an ottachnont whioh mokes small fufrows botweon the
povs for irriration, The furrows are then incpreased in sise usiug

. pidger on & frome mountbd en tructor,

Weeding 48 by intererov cultivator mounted on trieycle traetor,
Pertilicerapplication is muchsnionlly doney, 5 on fwsm the pluutse

%Yhen the plants are roady they are ¢lipped and are aprayed te de-—
d@liotes Picking io by a Ruunian typo muchine which appeared te
b o2 aimpler oonstruction than tho western typese

In the Sudan beoause of wvarious dissccos whieb rust be
egptrolled, one of ke sost difficult eporaticr. ic the oleandng
. the fields ufter the sowing secucon is over, Tho ocost of
stalk pulling and eloaring a Havicha (5 foddans) of lsnd 46 of
She order 0f LSs 1012 for removal ¢f stalks und 1§ 5 for sweeping
and burainge
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thone operntien

surmap when the

The produation
whici erea under
wpdcris

ould

gorisnted ares
Bainefed arca
(Reriofan & parx o)
eO0TA L

Produetion

Hovever 4n
predustion was

@round lugs ure 8
@f tlec order of L
fn 15C3,
of produetio
§he dcgrec @

sdu
10
thercufter ¢

ficldec 4n the
48 rove aigrieult eud
pefore markoting for
sgrisulturcl roae

AS Hashin
at present Lo
@FOe

@drhe enly
ing euld

The fellovwing spoeial
for Shiia 0FO)e

Sonuntn (o 8Wegy
tion of ©
didbdd e vadensint

ef provad

1970/71 She nrea grepenued 90 903,
35,030 tens

n 4s releatcd veth
F o reshandzatione

{rripated aroes spe B

a Luve %@ ba orrpicd oul 4 She sbd le (Y
Yasour §9 di Cioull Vo evtedn
telit pulldog « aueepling are VeFy

Wete)

nodnn V230 20056 1S
tien deerac 6d as BlewWe

ML

rats vas dnero

fwention pud prolue

lgﬁ - ﬁ{» {
Peddan

«700

934100
Mo 200 !

620 ¢

”“

934900 938,600
308 600 tons 1630600 toms

%09 feddunc sad She

rou of fored:
piliion 4a d¢
he

n ewehanige ecral
“4/C5 tnb rocuseu e & hoim
r+ hat besn o fuBTuwi-Ce e jrolles
%o markes eonditions as vell a8

ng whrieh wes

lresl deulley tud barverO4ryg
iohle mub: have U b whohed
hos Weel g.vricatvd W Ohe

w: to tyve of
whien muendne

areh Corporatione

0} o8 orea dcri nated for Grovnd mte o
{vited as tenuris are 1ot se imtcrest &» She

agrieultural inplemsnts have %0 Ve o@uajdcrc’




Je 3 CRIC c
33 General o
Seled Requiremsnt of Kachiues and Imjlemenss
Joded Band Teels

3.3, Aaimal Drawn Implements -

B2 (_ MANVFACTURING POTENTIAL

| W | Toundries .

3.2.2 Jorging shops

32,3 Naokine sheps & welding fusilities
Soloh OSher supporting Endusteies

B3 seumon

Je3ed Srasaperation

33502 Jover axd Vater supplp

o303 Port Sulan

} 3 N ) Athara

} 3 N Ebartoun

3e3.6 Wad Nodani

} N RECOMMENDED LOCATION

53 \ ACRICULTUPAL ZNPLUM:!T3 PACTORY(A.1.F)
382 Inplements te be produced

S22 Yoluse of rroduetien

S 33 . Design Centre

’.‘ ALTERNATIVE METHODS OF BSTABLISHING AdXeP
b N 4 RECOMMEIDATIONS

5.8 UNIDO AS3ISTANCE

Seled Osunterparts \

BSEELEELELXL SKEKEEET 22 CLEE ﬂ’tt‘ttg
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Maahin AELARKR
() Mesbing ‘Plantersy John Deep  Undercorticnted
Type nodified groundenut, planter

fs required,

(1Y) Srs Bonthall Type oF Slat type convey er
Eico® iBulksep Milysdtene eould be manufasturcd

& Vindiower ' Joenlly

MNere joeclly fotricated They cre being manufactured
bladus att chied $o at G¢irba vorkshep
purehased Ehunks ‘

Shresher Poathall stotienery 33Thresher: are at Gioba
Sypee Oapceity and 60 at Sukde Thuse
00 tena/d2 Lre ore of Sinher eonstrultion

and san be copiled,

" |
m"" looally devcloped Veshing of grewnd
sechine(5.0.3) mts grevn 4in elay oell
- apeas fs nedecsary,

Dosest foster 0 Son/uki £t A Yeoally eopied maohine
- evwilable fweon BHU.IADA,

Gonpany at Kharteun,

&0 e fiaxchead

Sads §s the main Gerenl emep of Judans The areag under oultivation
and preduetion during the last ) yeara wes unders

MG aae

4 ar L on ce Production
2,823,423 090,006 4,344,835 1,098,913 4,650,300  14329,277
G R FUNNUSIRSSIERSS R -

8¢ will be neted that btesh the area undor crop end the preduction
hes boen fnereasing. The meshunized farming sorporation wifeh will
Govelep She raiafed uress, vill contribtute to furtter fnereancs,

he inpleneanta woed for Durpe pni\w'tu are the wide level dize
wiOh se=der bomy used Both for lond preparation as vell as plenting.




89

ThLo nadn provlem &n harvestingg there 4n 1ittle drinizing vater
dn the reis fod areas at harvest time, & labour is not availeble,
8ix0 of the ferms J0CO feddons nekes barvesting by ccibinea
obLlizatory,

The lassey Iorguvon @ouribinen necd a specdnl attcchment for
horvesting iurra othervise thero ure up to WY hegler locnes, .
The Clase ocipany hac developed o special Lurra harvesting heeder
whieh @ostsli 1600, The Keooey Yerguson Leader atisohment @an

be nusufactured looully, ‘

Bicd
The present production is im the following nremste

Geniramis | 155,000 foddans,

Agrisultural Produstion serporotionldd0,000 will Le extouded Se
170,000 by 1978

Private 43,000

360,000 feddanc,

The import of wheat & wheat flour in year 1970 wae worth IS B4 253,54k
farthor 4t is estineted that ucige of vheai vill inorenso from
9.25%g per hond/ennun to 21Kz by 1560, Exprunsion 4s envieaged

bo$h horigontlly and vertically; high yodldiing Mezdean varietics
with higher cpplication ef fortilizers are Propo&ade

fhe actual arcas and produetion in tLepact 3 yoars werege

3968/69 . 69/70 20773
262,476 126,195 290,367 115,254 29,055  13&,524

————

¥he problem of whea$ production is not 1limited by ebeilability of
mashines avd implenentc, but by sueial and & pronomiecl predlous,

Sudsn requircs a wvariety vhich istw

Late sewing

Hotures sarly

Is Rust resictant .

&k shatter " ! '

aud pequiren leas$ number of waterings,

The ppoéations for produetion of vheat are fully mechanized fyox
socd bed preyeration to lherveotinge Implomonts rojuired aroy off
set dises, vide level disca for planting & oambinese

e,




2.6

2.7

2.8

209

Bomone
85 &5

®hdo 45 acain one of he main foreign exchange carniy: erorse The
uodn problen is of larvesting which is doxlt with undep chapter 6
fhe production & are:s under cultivation n the past 3 years woretw

1068/59 /20 20/71
1,320,494 154,353 1,356,002 175,152 1,772,847 282,275

ggnt@r

$his 4s mainly grown in Gash areu foy expoxt of 4ts ofl goed,

The metunl areas and production iu the yast 3 years wereje

£8/69 69/20 0
*,'823 10,940 b4y 8557 23, 182 Jle;&é":!b',z?s

Hullors are manufactured at Gash vorkshops using existing design,
witk 4dmported enginess

The problem of harvesting would be ecsior when combinable wvariety -
&8 sech at loudiba experimental farm is developad,

Bicg

it g .
Mainly grown in southern states vce para the actual uroms & produstion
in lact 3 years werei= ' _

t3/69 0 e 1
edlnns tons Peddans Tons Peddens TYone
6500 ? 7890 2905 18,555 6,098

Rioe 18 plrnted dy sceder box attoched to wide lovel dice directly
Wt by trensplanting, ¥eeding and harvesting is by hende Threzhing
is partly Ly machines, hulling by hullers dmported fron Gernanyi Japrne

Eupnz Cane .
RUUBEN:IN
At present ie bedng mainly eultivated at Gunied and liashim ) Giybs

along with the two sugur fuctorics, . A third factory is plenned &n
the Seanar area,

A$ Oirta foetory 42,000 feddans ave cultivatec of which nearly
18,000 fedduns were under ¢rop durins the ceason l@ve~June 1971~72,
To got rid of emut ¢isecce the pattern of oropring s 3 years
fallow and tvo years c¢rop.




Kain

The fellowing -piotal Saehines implements have to:'ooa-tdnod for

erept=
l!PLBMENg . . X MARXKSES

(A) Zand Preparation  speesal plouch offoot dice harmy
Rone=type T.Y, H.E ponetretes 250
Diso's 50" ex U3A

(3) Planting Devico for plinting Jeally doveleped
of cetn shuta,

(o) cn :
Present larvesting is by Oombines The precent type®
) hand

at Girda are ney

sucoeasful
(D) ®ransport Prailers looal
"Bunger® mamfagture
Sype posaidble

. Glans company of Vest Gernany has developed a sugar eane harvester
Gapadble of harvesting

T 39 %ns/tr  of Green Bugar cane
o » Burng " »

1 .h driven %y a 170 H,P Moreedes ‘Engine and eonverss the sugay
Oate into lengths S0=35 ene

The sonst is reported to bo of the erder of 120,000 DN=JOB
The ®0at be worth $rying out, though very sxpensive,




NANUFACH I X1.G PHODOSAL=ROR AGIICVLAAURAL TOOL3 AiD LERL ULIes

fenornl

The Gavernvent of Ludan hed made a provicion for retting up a
factory fcx arriowltural nachincey dn ite five yerr plan 197le
A972e==liPlia?5, Yihin $s te be firot of the twenty industrics
planned for the public sootery totul ocyital dnvestment it 50eb
million,

Baguireiiont of Maghires and I lenents

Yo roliiile, detailed ond up=to=dato fi_urvs are aviilable

o0f sgricultural pachinoo and iuplements ot presont in use nor a
dependzble estionte of the future roonirerients oould he ebtaired,
The tean tirxefore tried to oLbtedin inforuation on the fizures,
from vurivuc sourcsg whioh {iclucee Forcign trode statistics
agants, corporation eto.

The estiuoted holdin-a ef aprioultural poolincs s in levomheoy
1971 aro ;iven 4n tuble 1 &nanexure 2 aud thedr likely requivemonts
da the five year plan 4o chown da Tablo II LORIXUTG=S

The voluuas of rroduction of troctors (Para 4.2,3) has been estimatad
on the bauin ef theue tablea} ths numbers ef Inpleents to be
mamufeoturcd huve alie bean argersed fron these tublec, bus will
need coufirration by markot survey,

Hagd tools

Hand tools cuoh as ehovelu, opudos, Rakes:, axesty sloars and nocouteuw
are importods Otlers such as hand hoes (loren), {NCAMAYS, KADAKAS
GARAYA'S, sicklea ond 8ahs, are fabricatcd blacksnitis from LOPrap
dron, VGisUc's & SALGKA'S whioh ure of tinbor mainly are menufroturcd
by village caxrpentsrs,

It was net jocnible to arrive ot an estiuute of futurs requircrenta
hovwever fron inquirivs pode at the Qapartacnt of horticulture 4t
vwas loarnt that the annuul dewrnd fop thoip departnent vould Le of
the follouing erder, and the deucnd will double evcry twe yeetsi=

8hevels 1000
Hand loe:s(korea) 1000
" Rakes 1000
Bhears, socouteurs 300
Budding Lerelting %00
Kniven
Wucuge (Tinhor) 300
NAGANAS 2000
8ICKLL3 3000

The spade in gener:l uase aprears to be inefficient, being tee ananll
and lirh¢, the NAGALIA, BICALESy KADAI'XA'S beding 4n rore ecouen uce
8should bYe taken up for m:aufacture, fom suitable ouch forgings and
stecl te Yo iuportedy .




W
& ohetoh slovinz She upeetal tells uwaed in the Sudsn 80 00 anasex &

&N 34

®here 45 a doep pooted prejudice arsinst the vue of vifuel drawa
$oplonente, whioh 4o verbly due to $he hich soct of v.dubiindrg
forn andnialn vhieh roecudre focdiny all Sho youp Fous.u ukd oaly
work t&simﬂ pepicii 4a She youk,

The enldy or znduatiorn which wos whllin: to consider v .o of

anfand crivs $anlevents wia the Bavannu (ovwelejwwut rojest

but their roguirpucits weuld tu to@ smalle

Manutuastuer of paducl denwa fnplencnte s tiepefore o8 Po®enuenGedy




e nijor rupgtunisg £004188ies ure 4 rowrnront vorkalepsy ut
@ oortadn uurl e of toi o - epe gordux wp £ vl upourd Khiardou
vide! aro $ ki Wy Woon o eture of o acdeult: -1 Aplennuta edthcr
08 Leledf o2 L orbluy Lic oep a0 hiub buuttaie

o cigy eve lesnted 18 4=
“’ &L‘.m . 1’\'3{;' WJP'W ~"'b;‘r.}

N ou,0lis for 6.ut Lrcae
0 0 firci Tuinesea fur leae Yerrewus

Ppecant moduetion 33 toi ot A wud 20 &co8  len furrous onatdii-o
por menta

W) Lxi sl Soreshep of Hwda (ovdpa Heard Las $uo od) fired
vrLreererotixy o) city 300 Lllose jgodistion of
Lpies B0 Lo L8 iy

) pg Moyt Trogontien oxiiue

®we ofd fir<d frasce 290 kg oaz2eity for predustion
of aparou,

Biadetry tronapert stcanera derartnent workshen,
A8 pre b L ikos peaefoprous susting uvaliy edd
fired fur.vesu,

A &0 K; o cedty e::t drony c e fircd eupola ds
On ordor vith At)ix. wirkthopa,

(o) Baxtonn Gontxed N, try of Voriyye
& aanldd o) fipcd furnnecer ench 250 K3 cuonedtye
Fow founury Rodn; cwb wy cadlidn: O} ©xiva
vl froortad 1 ton cruceity oll £ircd ratntine
fepniee 4. under soncesruetivie I8 hu: a poed
puttorn n:ape

0 Qurterw @uand o 5
Undep pl. .1 VYu:oulrwe UUILO Asodatunce preyesed
Gspadit; 3.00 Wana yup yeap

One ooke fLirvd eu odlue
Noxgumm voi .8 of 0. 088a3 1Y tens

(@) ™o Barhin o) Girta tasap fretery Yae s siall ofl fired 30 X -
Gapueldt; furnneey vhie! da bodyy, wied for jrocduetion eof mpap g
Sho Guniod sugar fuetory wrk.Bop 88 alue roportcd te huve
sinflar fuoilitive,




(k) The mechanical transport departmont under the aruy has a foundry
oast number plutes producad are good

(4) An {uported coke firecd cupola was tried by glass works ia 1969
but 48 ves not a suceosa

(4) In the private sector there arcie

(1) Teckue Works =500 Kg por day @il fired eupola
(1) Omdurman Engincuring werkolop

3 Crucibles 60 Kg eapeity each

n!E jn; Shouas

These are loeated nloagside the foundry shops ns mentioncd in
paras (a)=(e) aveve.

Phe boeat equiped chop is at Atbara rdluay werkchp with four
Nesscey haumers up to 20 ewt capacityy a drop stuup Eassey and
& Ryder~Heding hLammer,

Hea$ trcatment fucilities vere meon only at the irrigation workshop
Wad Modeng= the equipment is out of order eince it was supyrlied by
She July Corporstion, Atbara vorkshop and murine works at Khartoun
have heas treatnent fasilitiese

Bogbine shopa & Welding facilitieos= Xunrtouvn

Ea addition to the machine vheps locnrted at ull the governmcnt work
shope mentioncd above, there ere come fuirly vod mzcline shops and
welding frodlitiesn at private workshops approxinatly 8 in and areuad
Khartcuwe. Dctails wopre sulmitted with visit reyorts attiuenhed to
futeria report,

Thene firns are nanufaeturing the following, with impoxted eomponents
Adke springe, bousrings & wheels ete

(a) Trailers 9 Ten welded strustural sseel body 4000 X 1900 tura
‘table steering

(®) Tankerae Water & NNel
(o) Greenridger-3lades

(&) Decortisator for Ground liu$s eup,eity 30 tons per shife
(o) Moeur Nilloeenall '

aad are Sapable of manufacturing smull mashines under teochnical
guidanse 4f supplies of rav materinls and eritieal parts ean
®e arranged.




32,4

320401

Other Suniorting Industries

At presceat the main dndustries 4n Suduu are apro-irdustrios

but thiro are the follovdng induutrics iu produciivn whieh eould
have a lLearing on the produstion of agricultural inplomento &
fractoruse

(a) 3+ $ructs aseoably plant at Fort Budan~capneity
d- trueks poxr yeur

v: cakes complete ascenbly &Wolding & Painting ef eats,

Jdquitied pnuesy welding eleotrodes at Khucrtouue
Paiats factory a$ Xhartoun

() Btorage Batteries~ manufactured under liccice from

Bolden (Srieden)
at Khurtoun,

I8 is undorctoed that fmport of batterico with tractors & wehicles
is new forbidden,

small scale industries for vhich developucnt plars wore suscectod
by & provious WillLO eoxrert have not been doveloped at Kaumola wnd
Hew Mlalfa o %he ruilways at Atbara builcp railuay ccaehes dut
fmport fittingsjuhiloh eould have been supplied Ly cirall scale
fnduatrics,

hc etion

The necd for developnens of produstion faeilities for agricultural
fuplonouty is ur;ont and $hor:fore only fuur possihle locations
were ev.icidered naumelyj Fort Sudan, Atbara, Khartouwn snd Wad Medand
pluces like Seunar aud ledaref whish arc mot yet -suuceted by rood
and do zot efforse

(a) Inter-Industry Loenomies

ib) Urbondcation eeoronies ,

8) ccooss to eonmoredal establishnent laboratories ete, were nos
seriously conusidored,

Although Sornoe 4o at the eentre of railway conzunicntionsy it iu
360 Km further fron Fort Sudan than Codoret and tho extra eost of
ralluay freight will be 22n/m por 10 Kg ¢ 104 curcheargo,

Osst wice Gedaref would thus be preferslLle to Sennar




3»31  JPramsportation

All rpw paterial including atoeel and tiubor weuld have $o imperted
$uroush Jort Sudan t111 Suckin is doveloyade “here Ledag o proper
road lin: from Port Sudau to the othar pruris of the countyy maiu
relionce hua to te on kailway wideh io on a single line, unbellested
trucky with emall nvavor ef lucorotiven, heuce Lus liudted enpisityse

!lio costs of transportation & tino are oo undori-

Athora Xhnrtoun ue lani ire

per 10 Kilos 28a/n &1 n/n
$syros 78u/a 112 u/n

Asocmblod
28 n/u M/

(19

By lorricse
5 ten

bes s 80

- s

oh
Plus 203 nurohargclmilvq conoignuenty

¥ith the traunsportotion bottlemnceka and very muoh higher costs of
Yorry transport, governaent allets priorities to wovenent by raile
waye Theoss ares- :

1ot Priority = Cotton & cotton secd « Mareh to June
esd " Grownd futu,sccene & eotton seed eules JaneJwns

The movorant of those commoditios for export bedry to Ports Suden
the roturninz wagons would be aveileble to the location in nid
sountrys Gotton is mainly losded at wad Medani, Cround nuts and
sotton seed oakes from Khartoun,

Povork tinter cupply

Pover is available in plenty frou Roseires up to Kiartoun.
Atbaxru & rort Sudan have thoir ovn powor stutionc, eswedd

The rutes for power supply for izdustry ore the sane all ever
the country as under for supply ut Ll kuie

Mret .’»0.000 KWH

Hext 50,000 30 *
Next 50,000 & 8w
Cver 130'000 - 7 “"

Nigumum annual demand LS 14e% por KVA ofthe max demand 4n 12 mouthse
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3321 VWater io available in all areas at 35 a/n for enbio nater thoro 46
a shortage at Rort Sudan & the cost there is 40 n/nm por oubic ueter,

Enrt Suden
»

LRERLRED i
Would be suitable from point of view of euce of reccipt of couponents
.and raw paterials, Lut hus the following dicadvantofenie

(a) The rood to the worketing centyres ie £o rough that it woulu not
be posnible for ivplements to be towed by troetorsy ull decnotel cu
would huve to bo 2uil em lorries which vould wore expensive e
these would be in asacnmbled eondition,
Inforred sources atated thut it would net be pocsible even for
assoribled tractor to be driven to itc destinution,

There is ne inter industry ecovonmy, except that the truek
assonbly lino could, 4f fraeg mssiot in spot velding of cheet
netal parts,

(o) lo oupport from techniocal trainiug inctitutes or testing
laboratories

In view of the above Port Sudan is not oonsidered suitable.

atbnra/

[ | §4-3 §
4o near the Port and therofore tranupsrtction churgos ef importod
‘materials will be leass, but not being conncoted by road te murieting
/ arca will have the same disadvantages es Iort Sudal,

There ia no supporting industry in the aroca. $pe roilvays worksheps
Ravo no spare capacitye There are no urbanization economies, the
rallvays provide all cuenities to their stuff vhicl vhen copied
would bo undue financiul buxdens There i no accsus to ecmmeroinl
and governmontal organizationsy hence not recommonded,

huftourn
BREBKE S

with ite three cities has many advantages.
() gaw Uatorinls Stocks of steel ets are availatle fn the market

&6 rTubriciertion facilitics are freely availeble, 80 much wo
that the truck ansembly plont at Port Suden olLtcins prefebricated

shascia strengthening platea fronm Khartoun,
It iz o at the contre of ocoummunications by road, rail air,
river transport., Tloct and telegraph frecilitics are best,

Offercs urbanization economies, excellent medicnl & sooial
services., lioucing for staff and workers will not be a prodlom.

Centre of government and commereinl activities,

Yugosalv «UNIDO projeet mechandesl vorlshop ard eentral
foundry will be of assistance 4n training of pecrsonmnel &
supply of parts,

Khartoun University laborutorics enrry out testing ef materisi:.
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Bxisting, rorkolo

EEERENERSE
There are jvp lorge governseut werkohope samely these
(a) Etoamers bepertrent stop - Khartous I‘"“} whieh are not working
(b) ¥%orks " " " Centri) COPRO4LY

There is a wveennt workshop in Khartoum lorth bolonging to the
government which could be used,

Either of those could form the nucleus of the new factory without
waitine for coistruotion of new structurcs ote thercby saving tinme.
There are a fair number o mechanioul enginoering chops in the
private sector which cam be used na feeder shopie

tad Medani
se nes

BEELTE

This town being in the centre of Gorire, has many advantegcste

(a) Good communientions except tovards southj but roeds ore
planned to Sennar and Cedaref.

(v) Excellent road to Khartoum which makes visits So Goverusent
.+ - and commercinl organirations ¢casye. .

(e) Offeru urbanization economics.

() Vaorioue traotor amnd implements supply companies bave workchops
and stores,

(¢) Proximity te 5GB enginvering develepment oontre.

Besonnended location
In view of ntove fuctor, the best location wuld be Khartouss
starting in ope of tho existing tuildings.

3¢ however the govorament coasidors hhartoun too erowded or
for socio-ecunonic reasons wanta to develop induatrial buse
elsevhere, then ind Kedani may be selected.

3.9 Agricultura) Inplementn Factory (A.X1.F)

3¢%:1 [Juplcments to b produged i=

A tadble showing the agriculturel implements proposed to be manmue
factured is at Annex 5. Tho products have becn divided into

throo phasec; the first phase includea manufucture of some of the
locally developed machines, such aa fartilizer distributor, Ground
Mut digger, wasihor and otalk broakere At thic stage only one
implement a disc harrow of light designe is included.

Products requiring knowehow have beem relegnted to lator phases,
%0 allow for time for arranging technical colloboration agreemente.
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Yolume of gggducuon

Ia view of te faet that proto types of these implements would
have to Lo tested, redesigned where necessary and production
would depened on actunl demand the plant will bte a low voluwe
produotion unit 4n rhase I v therefore its couts should be as 3
low as possible. Growth of the plent should be ecatcred for and
the site relected shoul [ Apace for expansion,

The production of hand tools shouldtaken up from imported rough
forgings & market for better tools should be develojcd,

The demsipsn centre parn-.ﬁ"-' == 8hould be located along =aide &
mlibui}y incide the plant premises,

Alternative methods of establiching A, I.F
2hio study has Yiclded threo altorngtivo courses of notion namelyse

(a) %o encournge the diveraification ot existing engineering
dndustries to include the nanufacture of a selected range
of agricultur:l implenents, the implements to be manufuctured
by them as por the designs by the denign centre, and assistnnce

to be given by thd A.I.F by iscue of raw material & eritical
®oaponents,

Ihe final {ncpection to be by the AIF, who would be also
reaponaible for marketing,

S0 establish a new agricultupal implement 4ndustry with the
asaistance of the UNIDO with technical know how agreements
and import of eritical components for the selceted impleme
eénts from the originel monufacturers, The fectory would
produce S{mpleronts of own designgy end of desicns of selected
sanufccturesyunder separate agreements with them,

o keep the costs down the factory would utilize the
engineering capscity available 4n thc loecal industry for
fabrication and 8upply of parts of machines againast specific
eontracts, Assembly would be at the foctoryy who weuld
be reuponsidble for quality, marketing ote .

%o invite one o fThe existing ex,orters of agriocultural
iaplenents, to aet up & factory in Sudan, This, may be

in conjunction with the feotory for acaembly of traetors (see
ebaptor &)

The eotablistiment of a new agricultural fmplements factory (b)
although probudly the best long tera solu' ion for Sudan

vill present higher risks then (a) in terms of finance @ speed
of dmplementation etc,
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Altornative (¢) offers the greatest suaber of advantires with the
lowoos finanwinl ricks, Hewevep the inplementution of cuch @
soheme will tnke 800 long as the collrboratins firm will et be
in & hurry to cet wp local pruduciion fueilities and wouls bO
pore iuteronted im exporting implements far as dong au pessibles

Alternative (b) ie peconuvnded va the beat loug Sera volutien.

kcgmm ndationy

In view of tre urgent nocd for starting menufreture di:ounnions
were held with KiIGe SAlAH. 1O SALT.De Gencrel Mantprer snd with
Mr. Kbhalid Atduliahe Chesf Kechanical Lupincer of the stenmeps
Departaent vorkslopse hie workslopis vhieh was egtabliulicd over
50 yours ugoy hus am srca of apiroxinately one square Kuj 8 large
sheps with totul covercd area of 50,00 &g retoraoe

fhe ataff includea four senior mechanical entineess of over 20 year's
experience, ten junior engineers with cof yeurs exjpericnee and o
doren confor adminstrutive ctaff, Tie wegk foree ircluder ten scuier
foreman, tweity charge hands und 7GO $radeiaane

The werks, hus fouadry, forging, machining nd struetural fabricetions
shops as well as a S{ier shojpe In view of tie ehiunye dn peliey, uev
workshope for repuir of utexmers are to be catabliched ot NoLtd cund
Malekel and tihie works hac surplus cupesity whieh the nenagement i
keen to wtilicze,

They are : 1lling %@ ellot spase for the sturt of She assemdly slLop
for the implcmenti. The works i served by a padlwuy cidingy hoe B
Seol room with heat treatment facilities and 8 dravipg office whioh
uaderstands ordering of componcuts o0te.

The agreemont of the mrnagement should be rcoepted and the ssstotance
pequifed by it for estublisaning the Andustry sheuld be given.

UNIDO AS.1I87.1ICE

Spessssasssinaes
The panageiout roequires the sefviees of the followinr specinlists
So start the industeyie

(a) One denign NBagineer for $we yeaPue nee paPa €eled

(v) Ome ’hanla Engincer for tre yonse
o Neshanienl engineer vith predustion emgincerin

L S

Por planning requircrents of rew matericluo
: oomponents, HNashine timing and sllosation.
(e) Ome oxpest in salen and servise = for one year

ah expert in marketing and previding aftor
sales serviee, with engimeoring deskgreund

(4) Oue pregeet Maungere one yoar
Woshaneial Bagineer vith wide exporierece

emperience,

¢
l
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Bperiemse in predwstion of agricultural

vlements. To eeordinate the vork ef the abtove

¢ experts and to sturt $he fuctory preducstion
Oh eorrect lines,

.

fSaupteroarts

e vunagement vould like to truin counterpartc for the

abeve upesiclictc te be provided by UNIDO and nugges¢ she
Plloving arrangeneatie

o) Resicn kngguoers

Suitcble ocounter parts are net available, two engineers
would be spoeinlly peeruvited, Two fellowship 6f one year
oaeh should be arran;ed for their trodninge One will work
whth the Ui's expert while the other s avay on sreining,

®) Rasuing Biggrser

Gounterpart will be seleeted
@Paducte mechuucivl engincers
Fear's training fellovehip

fren the exiating staff ¢f
and should be given a one

@) Bndes pne meyvice inggpeor

Gounterpars uu:‘nuu.d from existing staff and will be
Sreined on the job by She UN expert

(@) Pre st Mappger

Gountorpart will be o graduate Enginecr with experienee

She vill be seleoted frem She oxisting staff and will be tpe
ined oa the b,

Susmarys YN exporte P2 san monthy

Nllow abips 36 man meaths
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b, AS8IMBLY OF TRACTURS
b;l GENCRAL

The May Working Corporationthna been inmporting partially
knocked down (PKD) Massey Ferpucon traotors in the past and are
again doing so for the 1000 tractors which are due to bo supplied
in early 1972, The tractors ia PKD condition are erccted at
the Company's workshops at Khartoum and Gedaref. A proucsal fron
Nassey Fercuson for supply of completely knocked down tractors
ta (OXD) eondition is under consideration of the government,
in sddition te some old offers by Duets and Fiat companiea.

8,2 CHONICS

The Sudan Industrial Research Institute has prepared a
paper which doals with assenbly of motor vehicles and tractors.
The Institute ostimated a saving of Le. 100 per tractor in
foreign exchange by inmporting tractors in CKD eonditionewhich
would be approx 6.9% taking the CIF price of traotor at
Ls. 1450,000,

4,21 p,K.D. The Company by importing P.K.D, Sractors
already saves € 56 per tractor avprox 3,94 | this is largely
due te reduction in Ocean freight, which is not an adbsolute
saving to the country in terms of nett forecign exchange, as
the ships of the Sudan Shipping Corporation can and are avle
to dring this cargo in its own shipe, The company ie paid
approx. Ls. 25 per tractor for erecction and therefors the
pett saving to the Govt, is only of Ls. 31 per tractor,

62,2 g,K,D, The additiona) saving in terms of importing
OKD traetors instead of PKD traotors would thus be of foreign
exchange=S Lk(32only). '
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A® against this savingsy the company wowld have b imvest in
workshop duilding = £ 50,000

(2000 sq.m) ‘
Tools &k Lquipment 25,000
(asoenmbly rail,baking

oven, paint booth,

eranes.)

Installation of H/Cs, 54000

office equipment

Furniture ete, 1,000

Storage binas hand tools 2,500

eand workebonches
Services 304000
9245000

Geatingeney 6% 3,610
99,110
¢ 100,00

Estes

Adove approxiuste coeting is for an assendly lime
eapable of assembling 250C CKD tractoras per year, '

82,3 YOLUME OF SRODUCTION

As againnt the costs of asserdly line, then other
tmportant fastor is the number of tractors and types of tractors
required annually.

The present munber of tractors in Sudan is of the order of 60CO
of shich 1/6th. may require roplacenent, therefore there would
e & replacemcnt requircment of 1000 tractors ennuallyl

The Five year plan estirates a roquirement of 3000 tractors;
gwom the analysis of estimated new requirements in table I it
appears that the additional requirenont would bs of the order
of 500 tractors per annumj making a total of 1570 per year,

. . T “es
~. i ur ]

[ S D

o

Lty
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Om danis of 300 working days per year this would nean only
S Sroctors per day of these 1500 tractorsi about 10% or 150
would be & 35 H,P. and the balance 1350 of 55«65 HP., Both
theoe models could hovever be of the o-me make, even then
sonnron parts will be linited.

h,3 INDIGHNOUS COMPONTNTS AliD MATSRIALS

Yrom the atudy of the l'ay ¥erking Corporation's ascembly
d4ne at Port Sudpn it is entimated that only the following
souponcnts could be substituted at presentte

(a) Shcet metal parts such as femders, battery box,
Hood ( if redesigned for welding)which eould be
made fronm imported sheot metal preseings,

~

(d) Battericsewhich are locally available,

@e) 8Seat Cushions A
(¢) Paintemanufactured locally but the price Ls.3.883
per gallon at Khartogn ia expenaive

.31 GAIOPT

It {6 moted thnt tractors in the Sudan are operated
without any sert of protection from the sun, 1t is resommended
Shat simple eanvas $ype canopy should be provided, this ecan
alse bemanufanctured locally.

8.3.2.  AIR COOL: D FMIINES

All the tracters seen in the Sudan exept 13 No's T &0
Srastora imported by the Agrioultural Bank 4im 1969/70 are wafter
sooled, It is su;posted that the aircooled tractors should we
tested, to detcrnine whether therc would be a neced te set wp
a radiator manufacturing industry.
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§¢343  AUTOFOBILL ANCILLARY JIDUSTRY

As nontioned bofore except ‘gxterioo. there is hardly
any ether automotive ancilliary industry.
By poolin: the requircments of cars, lorries, traetors, heavy
road machincs ete, it is possible to establish small scale
Units formunufacture of componcnts ocuch as filters and gaskets
which are required in large nunbers andy
&) Radiators see 4,32
) Lighte, bulbs, and wiring harncsses
s) 8teeriny wheels
4) ilectrical Ports-Dynamos, starters, lorns ete,
¢) ImstruzcntseAmpercmeters, Fuel guug:s, speedomcters ete,
£) Bpecial holts and nuts
g) Tuel injection punps ote.

Whea the local induatry ic able to provide replacement parts

for the assembly and as spares, the aaviﬁg to She government

in terns offoreign exchanze will be subctantial, The establislie
ment of ancillary industrics to easer for supply ef spure parts
§s disouseed in para 5.4,2, '

In the prescnt context whers the subastitution of parts
i of limited value there doos not seem to be mueh econosy im
setting wp an ascembly lime bnsecd on imported CKD partsy the
assembly from PKD parts at presont being done at Gedaref and
Khartoun o satisfactory, Hewcver there ure other e¢onsiderations,
sueh as the need to develop the industry,

&d)  If the governmont is adle to enter inte am agrcement with

& reputed manufasturer on faveurable term and the eclladoratop
‘l w‘#tblg tp eppgerate by coven(; bricoa of egami?nuwa oten &8
®ay be worth while setting wp the assembly line new,
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Shis would have an immediate effect {n rcdugtion of mumber of
types of tractorse(Sec standardisation Chapter 7) but will nlao
have a disadvantose from point of ‘view of beinp in @ bnrraining
position, Parts and service nmuut continue te be provided for
the exicting tractcrs durin: the "intcrim period" im which the
punber of tractor nnkeo will be reduccd, PFailurc to make such
provieion will peinlixe the prosent owncrs amd vill seriourly
reduce the effectivenesn of furn moeh:rination,

bbe2 ke estcnbly factory during the firet phace should
pestriot its progravme tote

e) Aeting as collcction point for inported eomponents and cub
eontracted ports

®) Ascembly puintirs and qunlity contrel

e) MNMarketing and spare parts ouprly.

The main develppnent funetion of this factery would be $e ansist
smell senle idndustries by provicing iudustrial en;imeering and
qQuulity eontrol vervices to sccure ap roved eouponentss Thin
would be a major contribution $o fura mcohinmisation as net only
would the trnctor imdustery developy, it would sake supply of
apare partucasier.

&e§o  PUIDO ASHIGTHNCE

%o arsist the povernncat of Sudan in realisation of the
Aractor manufacturing prejucty the serviecs of an teehmeeccononie
aldviser for trustor and arricultural nmeaufasturing preject
would be advisenble,

The expert sheuld rdvise on matters concerning final evaluation
of manufacturing propesaley nc;otiationsselestion of location
ote, Yo rnhould be attached to the thol'inistery 6f Inductry.

VALIETCAMIONS Derpee dn Neehnniend [irieultural .amimoering
with practicol exporicnee in huving set up
Seactor ranufacturing lime,

Dwpetion 2 yeerc
Levetion Khartoun with travel to othoer parts,
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= 1 faaerale  There are o large nusber of nenseperstive mashince,
mainly of the old types, ned enly in the agricvltural sestor, bud alse
ta the Jrrizrtion & Nend Nesartmenta,

The reasen for nsoumulation of oheclcte mashine is net apparent, bwd
Gan bo siridutod ts mencgemerd, o8 Lar a8 known there has b“i:u”
systomat e dieroral of old maohines, vhieh makes the u“uﬂen‘m
Shen adtual,

”. Y B Ly ~yaveTT™

e wual pesotics 49 for the sup-liers of oquipment Vo offer
Gerviee, sporce B¢ Sreliing fastlitics,
The nain suppliers wnd their sbatus s delowse

i Apongy Serxiee Oparse  Zxeiniig

Wy Verking Gorserat ien Mceey v v J/
Pesguoen

SUMADA. Trading Oerporsiien ot Deer J J

S0ede Treding Corperetion Pord J J

Suéen Péess] Bufriedd ’ Jd
Remoone

Peevinesal tranrpesd oy woR ) J

Mibgowd Brethers Blernsttena) ¢ ? J

8 will o veon frem abeve thut stamdord of serviec by the
oslling firus varies grestly. The only eempany with stanunrd forme
e free services nnd offering training 18 the Yay Verking Corropstions
Sheugh o soursos have been held By thom latoly. The salc agente must
alee supnly eperation sauuuls and spare pasds eataloges,

Solel  Ancther fastor iv Shed Agricultural Bonk §8 now $he nein inperter
of \ranters and duplecents, tn 1970 /71 i8e dunerts fasludecse
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Tractors Maseey Fercuson - 400

Zetior %011 - 450 |
12,50 & 52 & Supup = = 552 ¢
T 40 - 1)

2415
Implements = ) l'assey Perguson 600
WIDELEVEL John Daer 250

nIcCs

Trailers = 2 Yheel M,P. 200
Oombine ilorvestors 20

AfSor sale throngh the Arricul$ursl Bank the firms show 14ttle interest
in respect of their oblirations for free service, spares holdings and
$raining particularly in instruoting the ewner/drivers in oare and
saintainenee ,

' In India ve are prevering a standard for sorvioos to bd given by
supnliers 4% may be vorth-vhile for Sudan $o enforce a sinilar standard,

S0 gPAre pawg
$eded

SRS e

Be doubt that ~ost of the difficulsies of the werkehops visited
are dwe %o non<evailabidity of spare parts. Thore boing a darce numbep
of types of tractor, enginor, combine ongines and diesel engines for
purp=atetione; the greatest diffieulty is always with fost reving epares
for engines. Thees rPange from filters, gaskets vhich neod §o be replaced
periodically to vistons, nistonpins and rings, fuel injection pump paris,
ooals ete.. viich are required a$ overhaul time,

Ortil she indigencus ausomebile induetry s developed,nossibly
S sonjunetion with the a:zsembly line for Srestors(nee pan-@i-ﬁ) there
8o no alternative bub for the goverunont, 16 eusure that $he originel
ouppliers keep ndequate stoeks,
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JeBedel Ono of tho offects of the recont sake over of cortain
engiuecering fim.c has been that, except for a fow, most of the firus
are nov contrclled by the govoruuent. SHome of those firnes such as

the May VWorking ocerrorationg-State Traciug Corporution have beon
denling with rereoy FPorgusen and Fopd Trootors rosncctively for yenrs
and have experienced persecanel both in their offices, ptores and worke
shope, There arc however cther firms vhose expertice in these motters
is limited or being privetely owned firrs may no$ have enough oanital
$0 invest dn sparesl To enture corpliznee 4t ehould Le porsible to lay
down ntooking limito for enaros, which muct be repleniehod en reaching
lower limite, Tho government helpdng irese firms vith licences where
required and authorisaticn of cormercicnl loans,

Be3e2

Next 40 the engine epares, the provision cf tyres and tubes is
® Big problem. In this reepect it may be possible $o standardize the
Sypes and sizes of tyres to reduce the variety and wrrange for bulk

fmports through a netionalized corporation, (see MQpara-—Ii;J:L-).

There is only cue tyre retrocding wnit ot Xhartoum which is ro-orted te
be working unectisfuctorly, Roasons for this should be investigsted and
more units encouragec [ set up nlants. There is no unig fer reclaiming
rubbery rubber rcclaimed from 012 $yree cto, oan be ueed, when mixed with
Bow rubber for retreading $yres,

S pogrioarsy

The number of armaturcs for generators and startero ewaiting

rowvinding seen at mos¢ workeliops 48 460 many. There appesrs to be &
Prejucice or perhans there is laek of matericls & training in repaip

of these parts. The I,L,0 training oc: tre as Wad Modand ie wel)
oquippod and ean $rain $radosnen where required,




DIDET STANTS = such as dison, bearings, cutter blodes ete,
would have to bo imnortsd for the proucat, tut outter dar fingers,
springs and othor foctor nmoving sparcs qéuld be menufactured under the
suspices of the Iiplenent factory propesed maJ.

S.4 FARYFPACTIT T CF oAty PARTS

3e4e1  CTUTRAL FACTCRY

The govornment has had under its consideration the setting up
of a factory for nanufscture of spare paarte for publio secotor c.terprises,
The YugoslaveUNINO centrol Yhartoum Fowicry and Vaohine Shop would be able
$o aseipt in thiej Lut this work would have %o be distributed to a large
number of small and big workshopoeeach ensciclising in a narticular type,
For repairs of tractors the fast moving spares which require frequent
replasement and chould be produced are disoussed hope=under,

Sedo2 LJARY LTUSTRILS

Requircnont of epare parts preducing dndustries besed on owr
experioroe in India relating to the frequensy of peplucement of eomponents
during a troctor's effective life isg~

ek
e Pilter Fleomonts 19 VNoseSuiting up of paeking

| already apprond
Gaskess 10 Geots

Brekelining ‘ one fastory for both
Clutoh lining

01) Seals

Battery

Piston Rings

Pistons

Piston Pina

Inlet & Bxhaust Valves
Valve guides

Tining Chain

Allied festory

FEFYPTTIYRYYP
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13= Puel Injoster Pump Nessle ¢ ; one Fastory
14= Puel Injector Pump Eloments 4
15« Pusl Injector Delivery Valve 4
. 16w Bilencer Yuflber 3 3  Con e undertaken '
by any oxisting unis.
17= Tie rod ends )
16= Drag Links ) {( One Pactory
19= Ying Pins 4
20= Tyres [ ]

L Pigures doubled o oater for Sudan eenditsions.

2% will be seen from the above that approximately nine factorics
or wnits of produetion are required to manufasture srastor spares,
wvhioh sre used in larger numbers. These wiits oould eloo meet the
needs of automotive industry as well as for engines used fop pumping
statsions.

$.9 JZIICTAL DISTRIPUTICH OF MOTKGHOPE

Where as there sre adequate workshop facilities in certain places,
thore are areas in which there is a shortage of capasity now and ether
apesd which are deing developsd vhere workshops establishnent /mnnston
ot be planned now to provide adequate backing,

he Nev Ealfa worksheps=vhich is heldeup oving $e some proveed=
wrel difficulty must be established urgently. ( ses paradsRiSisit.)
2% will have nearly 1000 diesel engines depondant om it for repady and
an engine overhaul line on the same basis as atNerigan or Stoaneris
Pepgt, vorkshops, need to be provided,

$.5.1 The Mechanised Parming Gorperationd is going V0 inorecase its
eperations in Bam=Bon

'

Puba Mountains
Ronk and Biwe Nile Previnee
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There is likely to:“- larpe additional vopulation of $raciors
(1000) ~nd combines (500). .

The Jamsam vorkshop should be expanded: (see parab2:37), for the
Blus Nile erea it is reported shat the North=Korean governuen$
had offered to supply & workshop at a cost of £100,000 ot AGADI,
Inspite of raneated inquires no information on i%s prescnt status
sould be obtained,

It is recommonded that urgens steps should be talen to expedite
the setting=up of repair wortshop in Agadi cread Shafa, founa WEBALEF,

L

96 TRATNED PERSONEL

5:6s1 The government of Suden has a training oentre at Tosi for
trastor operators. A% present, two ‘nc.t:‘ﬁ' of 60 each are irained in
& six monthe ooursej training is 304 theory and 705 practical §
training includes theory and prectice of maintenance. The institute
is being oxpanded %o train douléts the number in 1972 as well as

20 mechonics per year. /

fhe draining on the mochanical tile needs to be impesved. The
sentere is in prooess of purohaning the tools and eguipments Request
has ween received by UNIDO for nmasnive anscistanoe.

§:6.2 The government is also setting up qn egrioultural 4raining
sontre &b Qedoref. The syllstus vas dicoussed by Dr. GOLICH and 4%

wad felt that it was too sheoratioccl and that the eentre should give
more enphusis %0 machinec, enginecring and practioal vorkshop $Sraining.

Phere is s 1ask of mechonical enginecring skillsj the numbers of
mechanioal engineering graduates qualifying from Xhartoum University
vas 1) only last year and agrioultural encincers who are sent abroad
for draining are few and far between,

$e6e3  J,1,0, PROJECT “UDAN 22

thie projeot with 44s oxcellent draining fooilitios ad Wad
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" Medani is doing good wvorke. The Budan Geszira Board is training
$wo batches of 16 of its plont operstors om a 3 months course

a8 present.

™he 1.1.0, ocntre hes also run $we courses for shop floor
supervicizvae .o irctructors in diesel ongines in Owt, 1970
amé Jene Yarch 1971

I8 is proposed to run special coursen for agriocultural machine
mochandcse=these courses have not yet been approveds It do
strongly recormended that this centre should be authorized $o
eotablish these snecial courres as also advised by the vorld Bank
Tean.

BeTo { A T9TANC

Whorens steps are in hand 40 improve the training of first
14ne supervisors and workmonyt there apnears t0 be a gap 4n the
Sraining of werkshop managers. Aesistance is therefore neoe:sary
4n direction of repair and mainteinence systers,

This training should be practical and within the industry.
Por example diesel engine overhasd lines were secn ad sim workshep,
4% was however fols that these could be improved beth in the layowt
and method of working. The cyctem of kecping snare repadred ongines
for installotion oould well be ooncide-sdy if the govorment would
agrse %o provisicning of a % of spare engines.

The training of vorl:zhop manzgers is required by soxduot ing
oase studies of existing vorkeshops $0 indentify the preblems oamd
defiotonoies and to suggost their rolutionse Alce te advise on the
equipment, mennover and the inveniory of snapee and materiols 0 Ve
Beld, The pronetuse of dieconcsiic euinment for leention of
faulteg the apolication of flowliney inoentiver, $ime and wetion
studies to achicve maximum output,
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Por ashioving these odjestive 44 is felt thore 48 an wgend
voquirement for an exvert. Job desorimion 48 attachod,

5.0 RANCIipony

$.8e0  The runtiyiay frme cheuld be forced te keep ndoquate spares
and sheld be lejally 14able to offer servico, spares and traininge
Assictaiice oan be token fwewm Incigan OSaiiapd on this subjeod 1hieh
fs under preporaticn,

S.8:8 Tywe retrecding unite should be enocureged and waste rubbep
thould be reclaimed,

$:0:.)  Traluing in revinding of arestwres and supply of materiale
gheuld be arranged,

584  Implceme:t rpares swsh s eutter bar fingers, owiter blndes
should Be manufacturgl] Shrough the preposed Imnlement fastery.

$:8:3 Por cenufecture of encre narts tyres reeuiring frequent
roplasemont, fastories should be set wp early,

586 The workchon a4 Mew Nalfa should be ewtabliched wegently,
~ vith & proper dionsl encine overhal 1ine nid epare diese] engines.

$e8.7  The Forth Xeramn effer for setting vp a £ 300,000 werkshop
@ MALT shouléd de fellewed wp.

Sebel:. The 1.1,0. "reject Mwed Vad Wedoni shewld wicCertake
Walning of sgrtoultural sachine meshanser,

5.8:9 - The IO sheuld ascist 4a Aratning of mesagere fa direstice
ol Pantng of repair and maintenanse,
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Gode  NaMaonnd Researsh Cougeil

M the mnatiennl lete) the llational Receareh Gounci) lecated as
Ehotoun uwader the minictry of Higher education ond seientifie
Resenreis sontrols and direuts aetivities &n various fields
Shrough eouneils, '

€2  Aggiquigure) Roccareh Opporation
- Miatotry of Agrisultupe
Blrestor Dre Mohsaed Osman Mehd Salih

Go2:) Gomra)

Bosdquarter Meeuted ad Wad Medani $his sorpearation rums
oight wulti-erep rvieareh stutions with the fellowing
dimiplineste

e} Aproneay
fedl seienee
Plunt Pathology
sotteon dpeeding
Acrieulsural Lngineering
Leonomy o f Heohanisatioa
lortieunlture

e stations are lesated from Neudeb: in the merth Kadugli in
e south , The statieon in seuthern has been olosed down,

GoB2  pgpjeviturel Bucineoping
Sasks of She agriculturcl engimeering departuent apete
New desigas }i/C'S t0 meol leeal sonditiens
Tosting and experimentasion with iew N/G'S
Indtiul Seleciion of I/C'8 suited to tenantes
Field trials
Modf fieations and Adapbion of faported i/0'S

Uafertunntely at preqent this divinious 4s not offoetive,
Tere being »e a;riculturel engimeercy a souple of them are
80V uncergeing training dn UK/USA, and will aveilable shertly,

]

6 ; FEL

There 4s an wpgont noed for cobdting up a deoicn and
Gowlornent eentre, It fc felt Shet in the begining 4¢
ohould consentration adapSion of machines {nrertcd frem
absead %0 suit al eonditien and on improvement of
dosigun ©f Meoenlly developed maehinee,

) he
R guistiapazlncclmning o v teeret




-QH—

mashines would mainly emanate from the tocting station
whose establishment is diseussed 4m para 6.4

There wpould also be ideas frou other sources particularly
the usgs whish would xnced te be evaluated and would finally
dead to the desired modificationa,

Qenversion of locally devoloped uaghinee-
ipto produciionn moi«lds

This requires specinl ckills in desipgn of muchives and
produstion techniques, and the organiretion has to be

leocated alongside the production shop, othervice there 4s
eontinucd friction between the decipgners and the produetion
people. ‘here is a counsiderable time lu;; ut present in the
sonversion of prot types to useful wmuchi.es es will be scen fron
(para 1.3222) 4n fact wo locslly produced nachines have been
brought into mervice exoept for the Uround nut liftorsj the
hand operated cotton stall pullers and the sugar cane planting
device at CGirbg sugar fastory,

[mng Acsistangg

I8 iz rcoommended thot the UNINO should make available $he
servicen of an agricultural macninery demipgn & shoulll

assist in the training of Sudanese desigu e¢ngineers to enable
then to take over this important function when the ULZDO
expert leaus the Sudan,

The secrvices of the expert would be required for s ninimua
period of two yearaj the expert selected should de one with
practicel experience in a manufacturing firmy with knewledge
of metulurgy.

Joeation~ Khartoun,

Bageyragement of ereative ideans

The develo,ment of new means to improve production are dependant
on the flow of idouc. The encoseragement of the people te

put forvard ideas iz therefore an important fuaction of the
govermente It is urderctood that a conrnittec of engineers

was onge formed at the Industrisl Research Institute te
evaluate 1nveut’ions claimed by various personce

¥he need for encouragment is a continous proecss and it fs
recomnended that the linintry of Industryéuinging should
oonsider the establishaent of a full time dnventions
presotios Doard to assist people by roretery crants te
develop thair proposaley help them in patenting the same, and
grant prise awards to encourapge them.

This board can alco look after impert substitution awards, the
preseut system which even allovs for import ef tiaber fer '
predustion ¢f woed weel appears in.equitous.
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Genoral
Sosition at Present

Tugoslav Huhho
Spanish

Ztalian Mackines
Boscamendation

Oreph shoving area under erepn
Betinated holdings of anm ®Ns

Bstimatcd requircuent of trectors and N/Cs
Sand Sools used ia Suden

Propsacd predustion pregreame lsplenents

Saverda Sesane Machine
b Deserijtien

 Empertp Repair and Maiztenanse

<

& & BpTI3



Gob

Gohod

xglnm Etation

Genorel

The need for a testing station for seledting suituble machines
and inplomonts by aoctual tectins and to iavectigate tcchnieal
agricultural problems must be accepted, Testiug is all the

more important for dinported mochines, tests ian foreign countrice
are bused on different conditions of elinute ard s0il of
therefore ndditional loonl tasts are required,

Yor proper testing it is nececsary to provile instruments and
laboratery and 4n view of the lrrge size of country and different
eonditions mobile units in which instruments could be casily
packed & stored and a fov machines for repair are inctalled are
required,

The need for a testing stution wes discussed at a conference

held at Gederef 4n 1970 and a recommendation for setting it up
was forwarded to the Hiniestry for Agriculture, In addition to
She requirement of testing of inported machincs, whore several
dnstances con be quoted of wron; imports which have cost the
people of Sudan loss of fortegn exohangowthere ia a pressing need
for evaluation of locally developed machines,

A number of agricultural implouwents have been eand are being developed
by indivicuuls and organizetions but in view of the luck of properly
ergonized testing fnollities their usefulness hcs not been »
establiched vhich has led to deloys of some years in certaim in
their adoptions , .

S8dbstntions should later be estsblished ut Kadugali for $illage
experinents, This could be followed up by a small set up at
Houdeba in the Northern provinces to des) with the special
prodvlons of orchards on the Nile,

cat

The 8udan has varying types of soilg from desert, cemi desert to
heavy clays There are two maler systemsof spriculture namely
irrigated and rainfeds 5o that the testing station nust be
located in a place whero machines can be tested in varying ef
s0il$ & systengof cultivation.

It &5 reconncnded that the tésting station should be located at
S8ennar vhich would be central for the present und future areas

for cultivution both in the irrigated and Mainfed zoneds“Sennur is
te be improved shortly i 4

A sugar feotory and a fertilser fastory are expected $o eoge up
ia this area} their estudlichacas will add to the irportance ef
thie townviuprove its soeial conditiens,




6he3  gentrol

The stution chould be located at the Remearch form of the Agrieue
ltural Research Corporation =Under {tso controli This bas been
fnformally discussed with Dre lohd Quman the chairmen eof the
Agricultural research Gorporation,

The dircctors of the testin; station should include represent=
atives fromie

Ninistry of Industry =Agriculturel Mechinery Froduction Corporation
Mindatry of Agriculturc=Agriculture Lnginecring Pept Heshaniszed
Farming @o rporation

8udan Gexira Beard ~ Abdel Rahmun A4 Cullye . -
A OV Wndaa Cod\ of Sl cprantnivg  Bepad Lk o4 AV

[ 1Y S¢o e Tes Strtion
Sheuld bs toi~
Po Sect tractor operated implements§ power opercted pumps end

sationery engines, pover driver: sgricultural nachimery, both
faported and manufuctured in Suden with a viev to assesedngie

functional suitebility ease of maintenunse ete
porformance elL.ureccteristien under aifferent operating soniittens,

ia; their Duradility
»
e)

The Sesting station would publich test presults vhich wewldie

(a) Berve 68 a busis to decide the make and type of maehdnes
bect suited for the Sudan which may be entouraged Ser impert
production and pepularication,

(») Provide engineers snd extension workers, the bacie material for
@iving guidence to farners and otaer purciaics in ppeper
selection of agricultural equipment,

() forn busis of standard specifications %o by used by manufueturers
and diotributersy

(4) Bvaluate locally developed cquipment,

I8 will bo neted that the teating of asricultural Syesters has
boon enitted from the acops of the Semting station.

The testing have now been finalized, which if obteined froa any
recongnired teating station sush as llerbvaska (UsA NAZL (UK) op
SASR ueed not be repeated, Only the tects peculiaw %o Bwdea
soaditions sueh o5 dusty heat obe v411 need to b: performed,




Bacse.

6, N) The testing statien sheuld cm-mé sonfine it0s)f to special
slinntie tents for Srmeters,

sesting o2 oceubines and agrienliturel
Saplenents 4u the fiwst phase.

.:::r oquigments should follev later in She folloving suggested
® 4 T

Peating of irrigation puwaps and engine
5) Teuting of plant pretestion vquipment
Teating of seed anntu squipnont,

Ry

-]
e reconnenasd shat She UNIDO showdd aseist in $be setting
uwp of Shis statisn by previdiag the sewvises of na expept for
e perted of 2 yrs b0 train and sccist She Sudonese engineese

8a eotablishing & Sesting station,
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The Uoverameat of Dudan passed the Owgsnisation and Promedion
of Industrial Invest:ent Aet in 1967, whieh authorised the
emtadlishnent of the (rgandsation for Btendard Speeifications.Phe
appropriate regulations published in 1968 gavo the eommecition of
the organisation) amé gave awthority o the Chairnan ¢o ferm
Seshnisal committees for preparntion of specifieationss The
tndustpial Resoarch Institute has accordingly prodwoed appreoximntely
30 &raft standards whioh are awaiting arpeoval and pwdlioation.ihose
madnly relate to sonsumer producto and eotton fivre, Bome mewe
standards axre wider proparations

Ted ot B2t WLALRLID Aty Aisd

Ia view of the various scurcer of purchase theve 48 a prolifice-
Sien of typece and sizes, This is incvitadle as the supplies are froa
Yariows oha-nslese

(a) 01d mashines held were largely of UK origin. Further
mashines were dmperted from UK ewing e fariliarity
with theoe $ypes.

) Llean fuds frem vertous countries are tied to pusrehase
‘M'o

(o) Tast Rurerean Gowtrien offer 1/0% under bartes
agrecmnie,

(€) Intermaticial finmmeing inetitution's lov. ., Stipulade
puadhases against lowest tuter:iational o' Ceree

e Glversity of typen weet however be rédueeé for case of
sopalde and -alnteinense,
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Vo) ATEISTAIAC LEL S

2n Shete offerte %0 Xeep shead of Gevelopme An in the werld,
neagere 4o are fnclired %o nooept latert Sashnolo: doal frmrovens V8
a0 preseited o then i vardous ssles publiorticie 0 s
poscama-ded that all sush olaies showl e 1y Le ccaetdad aftor thece
hawe deeu evaluntad from voing of view ofi~

(a) Oost Benifit ratioc

(d) Revatr and iaimial:enoe problens

(¢) Rvontual precuetion eapsbility §a the eowney.
(6) Sirplieity in donighe

A oame in point is the sesrille Lr4rodwetion of She ereinkier
sgotien ef irrigcticn, one of the canartie ta §8 eonsidering wee of
overhectd Sype, vherewan the grownd lag systen would So mese
eppronriste.

et IO ACIILES

ummugmwummqmm
of standand snecificatiens an eEpevd has Voon peruested fepr Swo youle
o0 Pare 6.9 .

3¢ 10 alee leart that WIDO 48 alyosdy Saking steps %o
gessuit a spooialist te advise ob the secner oot wp for the Budan
Sla Gords Organisations The Coverumend, $0 10 hoped,vill Sake fel)
afvestage of this ansistoice ad will otre gthen this engo dsadien
with posting of acequate staff,

Ll Ve

Pe8e) IL°E ¢ The mulier of trustere in the sowntey 18 approxinmbely
@000 net toki g tuto neecunt nree 19€) e, reve than 10 yug. old
Svactore some of vhish are nrereidly stil) ia we. Wassey Fergusen
olain & poves:4nze of almowt 437, with the 1000 ¥ P Trecters to be
taported oarly this yoor, Shis figuse vill rise Nuther for the
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Shres typen 1P 165,179 B(No longer &n Procdustion) and I 185,
Other nakes are T8 50, P2 52, ¥ 4Q from UCIR Nuifield,Zetior
$0 super and 55113 John Tecr and smaller nunbers of Fordsen,
Bolgor, Interncticial, Yugeslave NS eto,

ToRe2 CT01

Tractors in vse e ce.erally of 50 H,P anéd above; Shere
8 & noed for trootors of 50-60 H,P beeause most of the presend
ané future farning operations Gepend on large scale farming., Fo@
$41age ané@ ocultivotion in Toth irriroted and raicfod ereas the
Oreust requircre:t is for 1=

JETICT COF P

“ Plouching ) or 4 furrow plough
(v) Meo lagreving 2. 4lo diso harvew
engit for 1 ue wide ) furrew polugh (s) = @B)
Drengi for J fwrrows=Cuep plovghing «i800=1500 P
Bpeed ») JJui o $0f0c00nd
Bonss She reculrod diosi oves 18 MOUULLIOZ0N2,3 +24:50 NP
L ) "
Ingine Movoe o Raon o 3 EX. )
¢

Poen Bnecifie wight peit of viou WP o S0 ¢ 00

Toen the rbove saloulaticns {8 s cleer Yhat for the
oporations envignrcd for tillaje wol g a wicc levol ddee or ) %0 4§
fesvew plovgh o trettor of 3060 K.P 10 vouired o the Mandesd
Wwaster,

N cheuld hive the follewing ehiurcoterimics o flfil)
pecuirement of $411l:so with irplemontnie

(o) Rraulss Crornted ® ) Poind  dnkege
)  Povor tue OFF
(o) Meotete Btaster
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(€) Gomforscble Best and Protesticn fyom Bun
(e) Lew Turning Circle,

(£) Vool brse Adjustment=BR ¥ = T2*

(g) Adcisicral weizhts on Rear Whesls,

20 18 howovor el that hydraulie cyctenm is not ecesential for
Opersticns ia redafed arees, where trailed impleie: As(vwide lovel
“OO') ave used, Aintnatios of thie recuirement oculd 3acd 40
seving of 18 300 par Sractor,

Power steering 48 an winecesnsry sophistisstion md 48 ned
pecer:vendad,

% -7 V) Bl
Bn addition $0 the stnadard trootcr there is & romwiveed of
dmaller drecter for wee by tovn eouncils aud ethors for heulage

purnesns, M orccent es enly large tpacters are available, theee
e Yeirg weed) they 6ot rore %0 nurohirs, naintain nad Fune

e mmber of trocters dmorted for ron-ugrioultural use im 1968=
wol 128 end in 1969=145,

Thore 3= aleo n reguirered of traoctors fer small farws en the ¥ile
wWhigh showld bo 104 by anproxinately 35 I drestors, Purthap fnvess
tigation is reruired.

Y 0 UTLTUCOR
™he eperutior € the mall Swe wheoled Sype Seuster roquires

94118 and stromcus work for vhioh t$he felaheen are neithes tonined
aep inc)ined, Tho Better way vhioh 48 being nrestined (A msee i¢ %0
Mee, Jcur whoel tractors, the cewie ars of the cpcor of 10 piastres
pov fecicn for cisoiige .
Por vegetable srops sush a8 Hcaatoes it vas notod that the farmese
@ 208 plowch the land, md decend ertirely on the four wheald
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ractop umdng ridgiug oquiprents Thore is alee the problen of
oMnining fuedl and serviei.; faoilitiecs away fwem lerce towasy

we Lave t0 e corsful in $oking tractcrs %0 villeges vwhere there
is o8 eve: a bicokesmithe Tho fntrecwoticn of twe wheel tractore
§8 Sherefore not recommo:ded at this stage,

Yodeo gCUEBLES

fhere are approximataly 3500 corbi-es at peesent im Bwdan, these
again are of various wales. The largect nusber is elaized {0 b
o elau-(."n:'.r.\er ond Yercetor) there axe pepulap with the srivate
owers, Other tines in uso are.

Noka Tmerj “manoy Fergusoi, Arvos (3eady)
BAAd (TIGOBLAV)

oy 4. ("E5R)=

RAIRO3

PRERATICHAL &

e 0luse ad Joha Door sosbdiies SOtk have Perkime Wagine. N
09 undorrbesd that Jehn Paor sre nlarning 90 exnest 300 mers oorhives
fn the next ) years, Glast are aleo very ssiive and elnin %o have
proiused o Sneeisl attachne d for Paren Mervesting (Oeet £1600) end
one develepin: o sesams Larvesting nachiie

A Bast Gersan harvestor is wnéer tesd ot AOADE and & NN
osshine is exneeted shestly,
he Synos ia Buda. are $hus cvar nine ‘Adeh 49 tes nenyy #4 f0
pessumenced that eompemative tests be 0o.wstcd Yy the goveranewd,
% reduse the typos te ) or 4 enly,
n viow of She hizh foreizn exchaige 0ot involved in tapesdy ascenlily
of scrdinen would ales hove 40 be Scnsidered soen,

4 AL
fontlese are and Oon Yo macvfastured sssily within the Gouviey




~y3-

with taperted wheels, springn, bearin: e¥e. yot these have been
faperted rece. 1y and wnfortusictely of an unsuitable tyve, The
Baging dow of standards vill help and puide She memufastwrers and
postiriet fmpert of wweanted Sratless,

Y FECDMIGHR
Bwediste aoticn should be Saken te stendardine the fellovinge

n‘, .‘ t

731

M o fiact stcp before the Sudan Btandrrds are publ idhed and
enforecd 1% 48 osse tial thut the "Throe nodnd linkrge® and Dover
Sake off" ehoft dinonsione chould de esandardised so tham‘
Giseisicna)l fnterenange=ability ard oy wake of %i1xotor een beo wasd
for driving sny nower Sake off driven mehine imp)ome:d.

In Shis ®o.nedticn amainta o8 may Ve Salen frense

itsn Standnrd M68/1967 Tine:edons for thres peimd
Lir:age

ndtan Soanderd 4901/1968 Tover Take of { Bhafte

e Suden strundarcs soulé Be desel on dimenaions fep Satengesy
8 Priotcre for hitch redids ad for nominal 39 mm pover take off
ohaft, with sin straight splines, suming o 340 reve/mia.

TeSe?

e 1inoh pin assesbly for the $hroo >ednt Yin'ape should
alee Yo ri Carised as ver Indian Mundapd ceoumente A0 09
(992) ¢ and (973) C) umless thonse are alee shn:darised the weere
of Vpcotore will exnertc: e cAffieulty Lo cooupiig thelr
faglcrords b the tice ef wovniing of imiemente n the Wheoe potwd
Jinkage LiteR aid She prener fimation of pine,




J8 Wiier S Bia |

Whool and tyres are Being wpeoified by the Aprioulturel
Minesring Denartuent for $ractcrsi~ Fronde 600 X 16

trres 1200 X 38
B 48 neted Shat tyre sizes are nct being epcoificd Ly othep

opgr issdicns wiool and tyre oizos must be kepd to the mindnum
et only for tr.ootors, but also for trailors nr@ immlements as
$nderchaizabil ity where poscidle rculd reduce stcolirg rroblem

o prore ¢ ad ranvfeotwring nroble. s ot a loter stugo. The sires
solected shordd be euitedblc for dle veryig types of eoile in
Bwdc:| weloctio: of suitedlo Srend 4w aloo important.




The repert is divided inte eight chaptera, The

main peints discussed in each chapter are given hereunders

0.1 The dinistry of Arriculture controla the ma jor
agriculturel schemes through five corporations. In
additien te the ¥inistry of Asriculturs, the iinistry
of Co-operation and Rural Developnent hos taken ever
administration of agricultural schemes in the ce=
eperative sacter, Details are given of the varieus
sochemes particularly Gexira and Yhagha Tl Cirba which
are the two main irrizunted areas,

The enly irrigated scheme likely to ceme up in the
pear future io the Rahad. The neochaniged farming corporae
tion (M.7.C.) whicn looks after the development of rainfall
eultivation is responsible fer the xa jor expansien of the
oultivable areas,

A greph shewing the inorease in the area under
creps is placed in Annex I which shows that the ared
49 1ikely to incresse to 12 sillion feddans by the end
of the five year jplan 1,6, increase of 2 rvillien feddans
in the next 4-9 years, |

The requirsment of pachinery by !1,P.C, wild be
for tracters, wide level disos with s&der-box and combine
harvesters., Punds are expected frem World lamk and from
Ruwait



8, SE€SITE RUAPER BINIW

8.1s  Generals The grecters single factor affeeting profitability on
the mechanised ferms of the Sudan is timely harvest of Sesame. Rarvese
sing has to be cone over s very short period ofhervise ecneidorable

ercp losses result from gshattering. To date no succossful high ylolding
pep-shattering Seasme variet jes have been bred, Shrough vork along these
1ines oontinues, In addition labour ie becoming scarce and more exponsive.

Segeme is the one orop grown {n the Budan where the narke$ prospeots
are gocd, tho oconstraint on oxpord volume will Be on the supply eide, In
recent years exports have inoroesed $o clmons 100,000 tons por annum, of
the ourrens orop some 90,000 $cns have ulready been sold a8 an average
price of L8.,96 per ton. The aoreage under this erop in the 1970/7) esep
seacon on meshanised farms was 202,000 feddans. The tetal ares wnder

epop was 1,772,847 feddans.

Barvesting problens have reduced the asreage growm YWy individual
farmers and at the expense of increasing the morghun wrenge, vhese
exports 4o the food grainmarkete are scmewhe$ limited and prices paid
for food grains are sush that inoreaning oxport amountie may require
Severnment luboidg-,tho lact $hing the Budan éan afford.

Gensequontly it is of coneidercble national impertance thed the
poseibilitiee of pechanising er partially meshanising the sesame harvesd
%o investigated and that a golution be found as ranridly es poesitie.
Qonventional modele of the weaper binder have not proved setisfastory
Sut are considered the right Sype of mashine for the operetion &£
modifiecd,

8.2, p (o4

8.2.1 glav Imported twe years age.

Phie has been inspscted by Mre MOATA,De.GOLICH and the wésr
signed at Univereity of Agriculture Fhartoum. Om 108h, Neveonbers
Professor Hasean who hes been earrying out medification called ¢ the
designod meshine, and we are in agreenent with his views. I8 40 ned



.

34hely 00 boocne an offestive reapsr bindor suitable fer sescme hasvesting
and vo should not depend on 44, This muohine has boen Sried by Depd, of
Agrieulture Bngincering and has failed %6 prodwse geod bundle, ascording
00 v, Yohamed Bodrd DPirector of She Topart:ent,

@.8.8 _fpapish '/C5s OF STOODCRA=ATATCRA 0OYe hos Been erdored for
Sotele by Depariment of Agricuvltural Dngineering FinieSery of Agrioulture
on reeommendaticn of Pref, Goorge.Bs lutd Diroetor Bmemtus extencion
osrvice Clemson College 8, Oarolina UeB.As

he machine 18 exveeted in about Apeil 1972 and will be tried
aom seasca Ost. 19T,

00 BagN /e

Gu0.3.1 4 Mo's Vedel E20=11a were orcered by the Nesharised Fasming
oorroration Wt vere reseived 100 late, these were shown of AOAN
Sestival (Pee.T )t But were found $0 be walking type.

8e8.3.2 IAVYRTA Compeny of Maly exibited s mashine rerorted to b
Gapadle of doing work of 100 men o4 ADYARA Wumesition in Peb, 1969 and
Shis meshing vas tried o STITIMENA, 1N i0 0laimed that this meshine
@ Out and $40 an estinated half hectare per hour ot & speed of 4B,

Gole)e) Mo one in Budan hun deen this /0. o its working se far, The
wndersigned had written for more infermation feom X.0.A.Addicabade, bub
@0 renly has yet been roteived, A letier was also addressed by the
pesidont representative Fhartcus 40 She U, offics ot ADDISABABA ea JO%he
Pove 197 asking for Srial renovteind ne renly has been received %0 date.

G234 Mfermation was thapafore sousht threvgh cormereisl ohoanele,
Mersore BIFERIA! A 60, (ASHARA) 14€ 4n Shoir lettor of 208h, Des.)9M
Saformed us Shrough Sudan Diesel eompany thet thie rashine had been
Gwelorad by lavorda Oomnany in sellnhoratien vith Shem & gave fuether
tnformation ar wndepte




LA
o § o

The sachine that san be offered for Gudan 48 $he cne that has given quite
@ood remulis during the scasen ondod fev weeks 220 and whioh ds rewghly
ghown in the attached photostatie oopy of twe phctes made ot the fastorye

Mo are giving you here wnder the performanee of ¢ is meshine oo
follover~

1 seshine 48 raxing abeut 900 buadles rer hour but, in oire, one bundle
aade by the machine @orrcsponds mofe of leus t¢ Shres bundles made W
She vorkers therefore in one hour you get 2700 tuncles of the vsual sise,
whioh repreverss /8 hella (400 bundlcn) in one hours with a total of
svovt 80 bella rer day of 10/12 hours.

9o wekte the bundles the rashine Fequires & sreoial type of twine and for
She produstion of one hella about 250 reters of twine are needed. This
twrine is supplied hnahd“mﬂmuﬁmmuddmnd
] ahowd N.O. uo'

The neshine is drivea W a ¢lemel engine of 198P,
mwomumcumwummu.mmmammwm

Bagineering Department of the Wintstry of Agrioulture on § Jamuary end he
§e Saking stops 0 imrert & machine for seial,

801  The medificrtions being sarried owd by the Department of Agrionle
Surdl Brginocring o8 the agriowitural sollege Yhartoum to the Tgonlav
Respersbinder are not 1ikely t@ bo sueseseful rs the machine 10 wsuitable.

e flare eomeny of Gervany 10 alwo rencrted to Be produeing &
prote=Aype mashine, they should be iavited te send their "ashine ot the
S4ae of eomarstive trinls, '

8).8  Gomparative trisle of the Speniah, 0lass aad Laverda meshines
should Yo srranged and one of these (o any other en werld market) should
e sssepled for immeciate wWaee




Gled A8 o long toom messure the development of o combine for hasvesting
oosn0 and the precustion of a eombinable variety chould be eontinued,
Ohor methods for harvesting wuch amie N

() Applisation of dofoliants before ripening
(d) Shettor prevention by Balingywhere peds ripen inside the
Sale and therefore seed ie not lest even thowgh the pede
" pope ™he bales ore them eut open A fed inte eombine op
theosher, (Agricultural BEagineer's hand booksSRAN Hil)
page 879 vefers)

fs) vasvUM Rarvesters should Ve sonsidered,
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HAND TONLS USED,
JINE SUDAN,
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United Nations Industrial Development Or-aniration

Request f{rom the Government of the Dexooratic Repudliec
of the Sudan

Jod Description

Poat Titles Expert on Repair and Naintenance, Workshop

Operation Planning
Durations Twe yoeors
Dates As soen &8 posnidle

Duty Stations Khartoum , The expertvill be requirsdto
work for some months at tho tize, in various
werkchoys cuch as at Wad Medani, Xhagshm
£l Girba, San-Sam e%c.. teo improve their
eperutional effoctivenese,

Purpese of Projects To assist she Agriculiure Engineering
| Departuent of the Ministry ef Arricuflyure
in formulating proposuls fer new workshops
and improving the werkin: of existing unitge.

Dutiesn: . %0 advise the managers of repair workshopo
' for agricultural sachines on modern methods
of programaing of work, Ilayout of repair
1ines; incentives systems ete..

2. Assist in formulatinz rrogramme for effective
ulitization of 21l the existinz workehope,

3. Ixamine the nocessity of settins up new
workshops and advise on their layout and
epsration,

4. Te co-ordinate the training requirements
of agricultural zachinery mechanics as
well as diess) engine overheaul meohanics,
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