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iTrenct.iand .Changes in Sorghum Pruduction 
iIn. the. Sudan, 1961/62 to 1982/83. 

'Ii'stroduct tonr 

Scr~qli,n ..i .the,m~ost .i.rtAnt io'.d crop, in the Sudan 

As shown i , the :ayerae ahare'o. sorghum in total 

-fod pr'ciducti nin ., thi .-Sudan durirg thc l -ye r. pLr iud 

19712/73 /E. wat ;9Ijpi-x iately 56 percent and the 

correspondin, Oihar8 in t ott1arla under- food production I Ws 

about 47 pericent.'Ir- £iiari',n nhare4 during the il-year.ptri. 

od 1961/62. to'197 1/72,wvr t higher.;60 percent and 0',percent 

respectively. .InSPite tG..fthis small decline in the 

relative i " h.i ii" total food production, the 

average yeariy..;pr iuqt'i on, i,'srghum'increac.ed .frcan 1324' 

thousand metwr.ic.. 0n M dLrincg 'th1/6 -. 1971/72 tc,' 1974MT 


'
thousand .t) durin6 1:>/73" 1982/83 (l"oblIe j!, which 

r epreseris 'aai h~r-ea vf 4. I percent'In o. 


SC~ly tlfl pr'Pdu:. I oh in tthe SLidah consi sti ijf thr: 

iecto-.- r, r r- a t E-d, R. fe1: ed' .;1lec hhn i zed and r',itnFwd 
r-a riti l i . I fto I i . I .,e w g 

tradjitiua. (non'-iechai1ed) . As shown in Table Z', verage 

yet, Iry producti.on C.".f V r IL III i.) the uLcan during the ti ye-ar t 

19'79U0"-t U ILa .i/ 4 ) ,wa,211... thousand [" . Of this botal. 

'i per c:ert wai. irrigi tfer 61, 'percent rainfed mechanized 'tnd 

-2 percent rai'n.fe trr' ditiLil Thus,the rainfed sector as a 

whole prodUC.:eU '8 perLenL o+ ithe tutal yearly Qut.putL o f 

.crcjum O1 whi cli 69 percc ni was in the rainfed meitli cnied 

ecto r and .15 1,'. perc.nt - in the rainfed tradtioial 

sector The rdi n 1 Ce rcllhanized sector -is he 
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------ ------------- 
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and PrOducti on
Food Crops in rctai Area 0 

labi I . Shares of irdividual 
and 1972/73 to 19U2/

Food Crops, Averages of 1961/62 to 19/1/72 
83.- Sudan 

Area
Product i on rop 

- 1961/ 2 ty-1972/7--] to
11961/62 ti'1972/73 to 1 

Ir1982/:-.
11971/72 1982/63 i 1971/72 

I I 
(Percent)I .0 4 

Sorghun 1I 59.7 *I 55.0 1I 50.60 46.9 i 

Wheat 1 3.7SI I 6.2 I 2.4 II 3.3 

Millet I 
I 

14.9 1 
I 

11.6 I
I 

19.1 1 19.3 i 

Sesame II 8.6 I 
6.7 1I 16.6 15.6 i 

lGroundnuts 1 
I 

12.9 

SiI 

i 
I- -

19.5 
- -

11.9 I 

I . ... 

14.9 

. .... ... . 
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Table 2 • Average Production , Area and Yield of Sorghum.n1961/62 

1971/72 and 1972/73 -- 1982/83 Sudan 

!Crop Sector 1961/62 - 1972/73 - Change 

i 1971/72 1982/83 (perceeit) 

Average Production (0OO MT)
 

IAll Sudan 1324 1974 49.1
 
I 

Irrigated 216 224 3.7 

I Fl ooded 23 19 -17.4 

IRainfed (Muczanized) 324 1063 228.1 

'Rainfed (Tradtional) 761 668 -12.2 

IRainfed (Total) 1085 1730 59.4 

I Average Area ( 000 Feddans) 
I.
 

6621 77.4
 

!Irrigated 440 474 7.7
 

53 56 5.7
 

IAll Sudan 3732 


!Flooded 


249.0
fainFed (Mechani zed) 984 3434 


1kikinfed (Traditional) 2254 2657 17.9
 

1RainFed (Total) 230 6091 88. I
 

Average Yield (Kilograms/Fed.) 

-15.6
1Al I Sudan 353- 298 

495 473 --4.41 Irrigated 

320 -26.0
:Flooded 437 


IRainfed (Mechanized1 3. 4 307 -8. 1
 

Rainfed (Traditional) 7.-'4 274 .0 
i

I 

IRainfed (Total) 332 -- i'. 



Table 3 . Ayver_eYearly Production_ of 
19y:3/4 

SorhumSuda D -

Crop Sector 

Irrigated 

Mainred -(Nechanized) 

Wainfed -(traditional) 

Sub - total - rainfed 

Total 

1(000 M.T) 
- ------------­

' ' 

1 232.0 

I 1291.0 

I 588.8 

B(1679.8) 

2JI1.8 

, Percent 

I 

i 11.0 

i 61.1 

i 27.9 

i (89.0) 

i 100.0 

1 

1 

Percent 

-

68.7 

'31.3 

(100.0) i 

-

--- -- -- - - -- - - - - - - - -- - - - - - - - - - - - - -



doaniinAnt s;ur gILtm prI3erUr--ucing 
 i.rn CltV budan, iaCCounL-­

ing 1"or aiiha-e of over 61 percent in the total 

During the past 22 years sorghum production in the 

Pudn 11as -recorded sign ificant growth . As shown in Table 4 l
 

log-trend .regressions 
fitted to the twenty two years'data
 

from .1961/62. -to 1982/8.3 yield annual gerowth rates 
 of 3.5
 

percent and 5.11 percqj4- .for total 
sorghum production and
 

area in th E U~dan, respectively. Growth.rates o+ 
this size 

are hi.gh compared to the production records o+ both the 

developed ard the developing countries During the
 

cQrretiponding period, the Oreen Revolution countries n4 Amia. 

iactuaI y recorded lower growth 'rate During this period
 

Sudan was a nqt exporter of sorgnum at an average of 
112,00
 

'IT torts p6r ye.a.r. It 
 is alo well known t'hat • in thd 

SLAdan zsome sorghum is Led as animal feed and that some 

unrecor-ded e:ports of sorghum take place to the neichbc :ring 

coun tr ins .Lt iJ,therefore, safe to conclude that, on the 

whule, .'Suda' prodU&Ced enough sorghomm to vmie1 its .Food 

corlsL.lljl.tiuor r-equirut-iiti durift.g. thq period 

1961 '.."t~u 19&2/83 

lHow.ver this rapid increase in..sorghwa prcjdLLctiCan has 

berl ac cumpani ed by (1) a considerable amount of 

itastability iti -production, arid (2) a declioe in. the national 

average yield 
 The roefficient of variation of yeat-ly 

national procILc-tion fpr the 22--year period 1961/62to19.U2/83 

wa52.6 percent (Table 5) 
and i'hq average yield declined at 

an annual rAte of -1.34 percent (rable 4) 



Growth Rates of FrodIction , Area andtlt 4. CompounLIId AMrILtal 


! . al . g
 

Growth Rates of I:CrIoup Situation 

* Area YieldI Production 
----- . . 1 

------ -- -- -- - - I.. . . . .... I~~~~~- - ...-------

All. - .dan 3. 5) I 5.11 iI -1.54 . II 

l.1r r'i Licted 1 -0.39 * 0.96 
I 

1.32 III 

-. E -2.72 t-.-2.94FI utIt-d 

I 12.83 -0.79 1 
tjAinf:v:d (Mer:hanized) i11.93

III 

-. 92 1.44 -.2.3 IR,.infed (Iraditional) I .I 

-1.274.23 * 5.60F:oii fwd ("Total) 

-------------------- 9----------­

fr'om whi ch t se qgrowthI ratesi are
L.-;c r e.:qrssicn c0Le ficients 

from zero at 10 percent
Ai-:1'. ated are not significantly different 


,'I cji: s:iynificance
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Sorghum in Sudan is a staple food . Instability of it's 

yearly production, therefore, is of natural concern 

The severity of the recent drought arid the concomitant food 

shor-tayes have further raised the level of this concern
 

The large shortfall in production during the 1984/85 season
 

and indications of 
a bumper- 19E5/86 crop have brought to the
 

fore tnE questions concerning food stabilization policy
 

This paper, therefore, aims at documenting the trends and
 

changes in sorghum production, area and yields at the 

national and regional levels and by sector by using the
 

time series data from 1961/62 to 1962/83
 

The purpose is primarily to describe Sorghum production 

trends and patterns of change over the 22-year period. In so 

doing we hope to develop some increased ur, serstanding of 

the nature and magnitude of production risks as measured by 

variability , sources of growth in sorghum production, and 

patterns '; : yield decliar and compare the performance of 

Irrigated, rainfed mechanized and rainfed traditional 

sectors 

Tl-1 22-year periocJ of 1961/62 to 1982/833 is divided
 

into two Lime periods of li-years each; the first period
 

from 1961/62 to 1971/72 and the second period from 1972/73
 

to 
 1982/3 . Such a division allows comparisons of various 

trends and variability in production between the two periods 

and to comment upon the magnitudes arid variability of
 

production risks between the two periodsaccross crop
 

sectors and regions .
 



-Z
 

111 Data Sources
 

The Department of Agricultural Economics (DAES),
 

Miniistry oF Agriculture and Natural Resources (MANR) Sudan,
 

regulary reports area, yield and output data for sorghum
 

(and other crops) by province . Most of the sorghum crop
 

(89 %) is grown under rainfed conditions . The data for 

irrigated and rainfed sectors are reported separately . Also
 

the data pertaining to the rainfed areas are separately
 

reported for rainfed mechanized and rainfed traditional
 

(no.i-mechanizwd) sectors 

Most MANR area and yield statistics for sorghum crop
 

have been subjective estimates . These estimates for the 

pat some years have been supplemented by crop-cutting 

surveys in major sorghum producing areas of Gedarif and 

Damazine . Most statistics for the irrigated crops, however, 

are actual data .
 

In the ensueing analysis,area, output and yield data 

For irrigated , rainfed mechanized and rainfed traditional 

sectors are used for the period 1961/62 to 1982/83, as 

reported by MANR in various issues of the Bulletin of 

Agricult al Statistics, Yearbook of Agricultural 

Statistics,Currznt Agricultural Statistics, and the Bulletin 

No. 2 from the Mechanized Farminy Corporation .
 

ill Sectoral Changes at the National Level
 

A/ Changes in Prrduction
 

1. Average yearly production of sorghum for the Sudan
 



as a whole increased by 650 thousarid MT, that isby 49.1 

percent between the two 11-year period%, (rable 2) The 

entire increas3L,except for a small fraction in the irrigated 

sector (3.7 percent), occurred in the rainfed mechanized 

sector which experienced an increase of 228.1 percent. The 

rainfed traditional sector actaally produced 12.2
 

percent (93 thousiand 11T) lerss sorghum per yeitr during the 

second period than during.the first period 

2. The overall growth rate in sorghum production in 

the country increased by 2,91 percentage points from 1.44 

percent during the first period to 4.35 percent during the 

second period (Table 6 ) . However,hecauze of a small base 

sorghum production in the rainfed mechanized sector had 

higher growth rate of II.04 percent during the first period 

than a qrowth rate of 9.16 percent during the second period. 

yearly level of production in theThis implies that the 

period .mechanized sector was more stable during the second 

3. 	 The overall variability (instability) of sorghum 

measured by the corafficient ofproduction ir, Sudan, as 

variation in the yearly produc'tion, increased slightly from 

first period to 26.5 percent during25.0 percent during the 

the second period • Thi.i was primarely due to increased 

prodLIuct Un in the irrigated and flooded
variabiliLy in 

sectors • Hotgever, the instability of production in the 

rainfed sector decreased considerably; by 34.3 percent,from 

61.8 	 to A0.6 in the rainfed mechanized sector, and by 

the rain fud traditional30.6 percent, from 32.1 to 22.2 in 



------------------- ------------------ -------------- -----

Table A .	 Changes in Compound Annual t3rowth Rates of Production, 
Area and Yield of Sorghum,1961/62 - 1971/72 to 1972/73 ­

19Q2/83 Sud arl,-I 

7---	 ----------------------------------------------------

Crop Situation Growth Rate 1Growth Rate 1Change
 
1 1961/62 1 1972/73 - I
 

1971/72 1 1982/83 1
 

- - - - -------------------- I----- ----- ---- - - - - - - -- - -- -


IA1l Sudan 	 1.44 4.35 i 2.91 

lIrrigated 	 -1.76 1 -2.95 -1. 19 

IFlooded 	 1 1.61 1 -10.33 1-11.94 

IRainfed (Mechanized) 1 11.84 	 9.18 -2.66
 

IRainfed (Traditional I -2.18 	 1 1.03 1 3.21 
I I 	 a 
IRainfed (Total) 	 2.13 5.83 3.70
 

]All Sudan 	 1 3.27 .586 1 2.59 

II I i 
Irrigated 2.31 i.78 -0.53 

IFlooded 	 0.84* I -6.70 1 -7.54 

lRainfed (Mechanized 14.77 	 8.49 -6.28
 

IRainfed (Traditional) i -1.33 	 3.53 4.86 

Rai nf ed (Total) 	 3.42 6.34 2.92 
a 	 I 

* 	Yield I 
I I 

!All Sudan 	 -1.77 -1.43 1 0.34 

!Irrigated 	 1 -3.97 -4.59 -0.62 

1FoUded 	 0.77* 1 -4.23 -5.00 

IRainfed (Mechanized) -2.57 1 0.64 1 3.21 

IRainf ed (Traditional) -0.85* 	 -2.41 -1.86 

1Rainred (Total) 	 -1.24 1 -1.57 1 -0.33 

* 	 The regression coefficients from which these growth rates are 
caluctated are not significantly eifferent, from :ero . 



eiector (Table 7). This mearns that the production risk in 

rainFed mocLhanized a, well as rairfed traditional sectors(of 

sorghum. production ) at .the national level decreased 

considerably between the two periods, but the level of risk
 

as measured by the coefficient of variation is still quite
 

high . It is interesting to note that this risk is
 

lower in the rainfed traditional sector than the 

irrigated and rainfed mechnaized sectors 

B/ Changes in Area 

1. For all Sudan average area planted to 5orghum 

increased by 77.4 percent from 3732 thousand feddans during 

the first period to 6621 thousand feddans during the second 

period (Table 2).Except for a small increase in the irrigat­

ed sector', most of this in-crease took place in the rainfed 

sector especially rainfed. mechanized sector where the 

averaye area planted (to sorghum) increased by 249 percent 

from 904 thousand feddans in the first period to 3434 

thousand feddans in the serond period . The average area in 

rainted traditional sector increased approximatelythe 

percent from 2254 thousand to 2657 thousand feddans 

2. The increase in average area planted to sorghum at 

the national level from the first to the second period was 

accompanied by an acceleration of the growth rate of area 

which increased by 2.59 percentage pointsplanted to sorghum 

from 3.27 percent in the first period to 5.86 percent during 

the second period . But it is important to note that this 

increase in the growth rate uif area planted took place 

16 
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Variation of Production, Areao.f

6 2 - 1971/72 to 1972/73 - 1982/
Table 7. Changes in CoeFfiCienit 0 

and Yield of Sorhuin,1961/

8:3 , So~dan 

ICrop Situation 


-
-
-
-
-
-
-
-


IA1l Sudan 


IIrrigated 


IFlooded 


IRainfed (Mechanized) 


IRainfed (Traditional) 


Rainfed (Total) 


!All Sudan 


Irrigated 


IFlooded 


'Rainfed (Mechanized) 


IRainfed (traditional) 

Rainfed (Total) 


IIAIl Sudan 


IIrrigated 

IFlooded 

IRainfed- (Mechanized) 

;ainfed (Traditional) 
In
 

IRainfed (Total) 

-
-


-
2Changq l
Variation(percent)
lCoefficient of - - - - - - : pe r c e n t ! -
-- - - - - --

1 1961/62-1971/72
I - - -- - -­ - - - -

1 1972/73-1982/83
I - - -- - - -

i 

I 

Iod E uction I 
I 

25.0 26.5 6. 

23.6 1 27.4 16.11 

1 45.4 1 5B.5 I 2B.91 

I 61.8 I 40.6 -34.31 

I 
I I 

32.1 

I 

1 22.2 1 -30.81 

1 28.1 1 30.3 7.81 

I 

13.7
22.1
1
19.4 


-1.915.0
15.3 1 

-7.845.6
1 48.6 

1 -48.2132.4
1 62.5 

-26.
15.6
21.1' 


11.4
23.4
21.0 


-9.7
12.1
13.4 


-6.9
24.1
25.9 


65.1
29.8
16.1 


-
16.6
19.6 


41.1
21.0
1 14.9 


I 19.41,
I 39I16.6 

-
- - --I - - - - ­-I - - - - ­



enli-ely in rihe rainfed traditional sector where the growth 

ratu incrfeased by 4.86 p'-rcentage points from -1.33o3. . 

In other siectors the growth rate actually decl ined wi. th A 

substanti al decline of 6.28 per-cent.ye points 4:roi 14.77 

percunt to 8.49 percent in the rainfed mechanized sector 

3. The variability in total area planted to sorghum at 

the national level ,as measured by the coefficient of variat-­

tion increased by 2.7 percentage points from 19.4 perceuit 

in the first period to 22.1 percent in the second period 

However, within each individual sector the variabiI i Ly 

decreased with the largest decline f-rom 62.5 percent to 32.4
 

percent in the rainfed mechanized sector followed by a
 

decline from 21.1 per-cent to 15.6 percent in the rainfed
 

In areas planted
traditional sector . other words the yearly 

to sorghum in the two important sectors of rain-fed 

became considerably moremechanizecd and rainfed traditional 

tst.able duriiig the second period compared to the first perid 

C. Chances in YirlLs 

1. The national average yield of sorghum declined by 

10.6 	 purctnt from 357 kilograms per feddan in the first 

feddan during the second periodperiod tu 29B kilograms per 

'The average yields declined in all sectors . The smallest 

decrease of 4.4 percent from 495 kilograms per feddan to 173 

kilograms per feddan was in the irrigated sector . Jhe 

yields in the rainfed mechanized sector decreased by 8.1 

percent -from 334 kilograms to 307 kilograms,but there was ak 

.ilograms to
substantial decline of 24 percent from 334 25i4
 

kilograms in the rainfed traditional sector
 

http:per-cent.ye


2. For all Sudan growth rate in sorghum yields 

improved by 0.34 percentage points from -1.77 per-cent in 

the period to -1.43 in the second period(Table).However,th.is 

improvement at the national level , was entirely due to an 

improvement of 3.21 percentage points in the rainfed 

mechanized sector where the growth rate increased from -2.57 

rainfedpercent to 0.64 percent . Thus, only in the 

mechnaized sector there was no yield decline during the 

second 11-year period , In all other sectors there was
 

further decline during the second period in the growth rates 

of 	yields which were already negative
 

3. 	 The instability of sorghum yields for the country
 

whole was less during the second period than during
as a 

the first period . The covfficient of variability declined 

toby 9.7 percent between the two periods from 13.4 percent 

12.1 percent (Table 7).This improvement in the stability oF
 

sorghm yields occurred basically inthe irrigated and rainfed 

mechaiizid sectors . *rhe coefficient of variation of yields 

to 24.1 percent indeclined by 6.9 percent from 25.9. percent 

fromt 19.6 to 16.6the irrigated sector and by 15.5 percent 

yields of sorghum ,in 	 the rainfed mechanized sector . The 

traditional
however , became more variable in the rainfed 

5ector where the coefficient of variation increased by 41.1 

percent from 1.49 to 21,C. 

http:period(Table).However,th.is


IV Changes at the Regional Level
 

A. Chanoes in Production
 

I. Yearly average production of sorghum during the 11­

year period 1972/73 to 1982/83 was the highest (711 

thousiand 11T) in the Blue Nile region (Table 8) . It formed 

36.02 percent of the national yearly average production of
 

1974 thousand 11T * In the Blue Nilejirrigated , rain ed 

mechanized and rainfed traditional sectors , accounted for 

the total, rpectiv­28 percent,38 percent and 34 percent of 

ely . Another approximately 32 percent of the yearly average 

production of sorghum in the Sudan was produced in Kassala 

region . Most of it (96 percent) was prodwced in the rain+ed 

mechanized sector and the remaining 4 percent with river 

flood waters . The sharws of Kordofan , Dar-fur and Southern 

regions were 13.81 percent,4,80 percent and 12.57 percent 

western regions
respectively . It should 	be noted that the 


af i:.ordof an and Darfur 	 together produced less than 19 

yearly average production • Thep-ercent o-f the national 

share of the rainfed mechanized sector in Kordofan was 54
 

percent . Northern and Khartoum proiinces produced less than 

rIFE percent each 

2. From first to the second period year 1y average 

regions and all sect­production of sorghum increased in all 


ors viLhin each region e..pect rainfed traditional sector in 

the Blue Nile ,KordofanKassala and Northern regions (Table9) 

production in the traditional sector
The largest decline of 

wa5 in the Kassala region where a yearly production of 17 
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Table E: . DistribUtior, by Province and Crop Sector of A.verage Sorghuf.,FrL-ztior 
.in 0'C-Cj 1T), 1972/7S to 19G2/83. Su,,dn 

Provi nce 'kegi orn Irrigated Flooded 	 Rainfed Rainfed Total E::='-e
 
Mechan- Tradit- Dura : " •
 
i z ed i oraal
 

----------------	 I-----------


Northern 19.27 - -	 19.27 '-.928I 

1:aasSa 1 -. 25.00 601.,-a.00 	 Wa 

KhartCUM 2-. 18 	 2.. 1e ,_. 11'Bu N~Eil 710 1 .a73 269.0 '23.96.o3 9: 7.6 712
 
a 1
 

1Darfur -*94.e2 	 9 4.82 : 4.8 

Southern a248.9 	 243.09 11-.57.
 

Total 223. 18e25. -0 	 1C19.22 706.65 .1974.5 0.,1: 

:Share 	 1 1 . 30 1.27 51.6518 

•Sorghum produced in rainfed mechanized areas in these two regions during some 
years is included in rainfed traditional sector
 



lebie , Average Area , Production and Yield of Sorghum by Province and by Sector , 1961/62 
1971/72 and 1972/73 - 1- /83 , Sudan 

Region/Crop 

sector 1c1/6-2 i 72.7.3 

,D, 

CharacgEA 

F-rc-duc ti.or, 

1916/62 1972/7 

M,,,'iT-

Ch noe 

iei 

1i .1/ 6 t"? 

.'F , 

717-2 / Chrr c­t 

iiB ue-Ni I e 1321 : 242 61. 1 544 711 7V.0 E-o '7:.26 -2u. 1 

Irrioated 
HMechanize d 
ir aditiorai4 

337 

161 
623 : 

421 

849 

672 

24.9, 

4.. 

6. c 

165' 
62 

.: 
270 

2. 

19.5-3:-. 

335. 48 

-2..64 

17 

57S 
-.75 

475 

3.2... 

274 

8. i 

-26 9 

2Kssla 1145 1?1951 69.5: '75 626 66.93 132 312-. 

Irriqated 
(Flooded) 

Mechanized 
Traditional 

3/iordof an 

34 

789 
326 

599 

: 
: 

70C.-

1881 

C) 

106 

: 

1 ?5.9 

138.4 
-100 

83.0 

14 

244 
117 

178 

25 

" 

601 
0 

11273 

78.57 

146.31 
-1C00 

53.37 

4(z:7 

1.Zi9 

..2 2--. 

1300 

: 

347 

310 

247 

-14.7 

-2.6 

-17.7 

Miechanized 
Traditional 

23 
576 

474 
622 

1960 

8.01 

10 

168 1 

148 

125 

1360 

-25.59 

230 

1299 

316 

196 

37.4 

1-34.4 

4-Darfur 243 742* : 40.7 85 11.76 :362 283 -­21.8 

5iSouthern 

iNorthern 1 

34 
91 

91 

1033 

4 

216.8 

-52.7: 

101 
449-1 

4_* 

248 

19 

145.54 

-55.81 

:301 
*. 

491 

272 
4 "-. 

455 

-9.6 

-7.3 

7/Khartoum i0 14 40.0 1.5 2.2 46.67 :173 160 -7.5 

Note (i) Average area for 1972/73 - 1982/83 includes mechanized areas in the upper Nile 

(ii) Irriqated and flooded areas are shown toqether under "Irrigated" 
* 10 years average (1961/62 - 1970/71) . 

** 4- year averaae (1968/69 - 1971/72) . 
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thou.sand 11T during thu first period disappeared altocjeiher. 

On the other hand the largest absolute incr-ease af 2-57 

thousand MT in the yearly average production in the rainfed 

mechanized sector also occurred in Kassala region . The 

second largest increase of 208 thousand MT (335.40 percent) 

in the yearly average production in the mechanized sector 

occurred in the Blue Nile region Southern region as a 

whole also experienced considerable increase where yea frly 

average production increased from 101 thousand MT to 246 

thousand MT . A large part of this increase , however , was 

in the mechanized sector in the Upper Nile province
 

3. From first to the second period annual growth rates 

in sorghum production declined in most sectcrs within
 

regions , e:jcept traditional sectors of Kordofan and Darur 

regions (Table lo) . 

'1. Instability in sorghIm production , as measured by 

the coefficient of variation (Table 11) , decreased From 

first to the second period in most sectors within regions I 

except traditional sector in the Kordofin and Northern 

r egions. 

D/ Changes in Areas
 

1. From first to the second period average areas 

planted to sorghum per year increased in all sectors within 

regions , except the traditional sector in Kassala region. 

I)uring the first period an average of 326 

thousand feddans were planted to sorghum in the traditional 

sector in Kassala region each year . But during the second 
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period no such areas ace reported . On 	 the other hand 

largest increase of 1092 thousand feddans in areas planted. 

annually in the niechnaized sector also took place in this 

an increase of 688 thousandregion . It was followed by 

feddans in the Blue Nile region and 451 thousand feddans in 

the Kordofan region.
 

2. 	 Anmnual growth rates in areas planted to sorghum 

from first to the second period in Darfur andincreased 


Southern regions and in traditional sector of the Blue Nile
 

region , but declined elsewhere (Table 10)
 

areas 	planted to sorghum as measured
3. 	 Instability of 

from first toby the coefficient of variation increased 


the second period only in Southern and Northern regions and
 

of the Blue Nile region but it
the mechanized sector 


der:reased in all othwr sectors (Table 11)
 

C/ Changies in Yields
 

to
sorghum declined from first1. 	 Average yields of 

in all sectors in all regions , e xceptthC. second period 

of Kordofan where they increasedin the mechanized sector 


the first period to .16
 
from 230 kilograms per feddan in 

(Table 9) • However the 
kilograms during the second period 


(2.8

decline in mechanized areas of Kassala was 	quite small 


percent
 

Blue Nile region the annual growth

2. 	 In irrigated areas of 

C). 54 percentage
of yields improved very slightly byrate 


to -4.96 percent
from -5.50 percent
points 


case was only foLur years from 1968/69
1. 	 ihe first period in thlis 

to 1971/72 
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TaL, 1 E 	 Chanoes in Compound Annual Growth Rates of Areas , Productior and Yield of Sorghum by 
Province and by Sector 1961/62 - 1971/72 to 1972/73 - 1982/83 : Sudan 

* -Dwth Rates 	 o-f 

Ar-ea F'roducti on " 
.eoorn. Crop 

S£ C Ct . 1 ?oi 2' . ch.n.oa C1 "c1.6 L 1 42/ 7. . Change. . . 1972; I. . 
S71/72 i :2N ... I19i1/72 ig9 2/E3C-.,'72 - i9 _.J7..-''. 

------------------------
- - - - - . -- - - -- --- - -.--

I/ Elue N e I 

I rr i ated 3.54 .8-4 --.- 6 -1.981 -5. 50 -4.9 :,. 5Cii 
Mec-anjzed 12.81 -4. 4;7.7 I1..25 : ._. - .93 - 1.44 -,..,< . 
Traditio nal -'.48 , . 4.5i 22. 1 1. 	 1 -2.14a" s a.1 a	 .... i 

Irriqated 	 -4.92 1,-).8e6 15. 79 -1.92 8. 5' ' 14.45 3.16 -2. .0 -_-,; 
'.Fioded)
 
!'iecrhanized 14.30 6.16 
 1 -8.14 1.58 9.4 -1.18: -. 24 3.06 
Traditional ......... 

3. lordofan 	 7.98 1 '0.66 :7. -- 3.96 2. 1 1 -1.866 -".74 1.44 .i. 

* echanized - - - -3.7-.7712 - - -1..6 -
Traditional 7.55 1 2.24 -5.3 3.6 8.32 5.16 -4.07 1 5.J3 i.1..,', 

14/ Darfur -6.43 1 10.97 17.40 -4.48 7.S.8 12.31 2.10 -2.81 

:5! Southern 1.26 8.57 7.31 5.2 1 4.... -0.87, 3.79 -3.91 -7.7t 

-
 I 



Table ii. Changes in Coefficient of Variation of Area Production and Yield of Sorghum by
 

Province 	and by Sector , 1961/62 - 1971/72 to 1972/73 - 1982i83 , Sudan 

---------------------------------------------------------------------	 7-----------------------------------­
So'_-f.icient of variation (percent)
 

Prorea 	 Yi el dPrwodzt ion 

Frovi rce/cr op
 
situation 1961/62 1972,73, Change 1i tl/62 1972/73 Change "f96i/62 1972/73- hZ,ze I
 

1971/72 19c'82/3 1971/72 1982/8: : (%) 5 'i/72 1 .'2/ S.
 

11/ Ni. .iu .o 	 .- 1 -4.78 17. 18­..-.6 _",i.67 


a-B! ue e 2 8 a I 

Irt-r iated 19.79 i3.c3 ,-3,],.87 28.35 -. 45 - 7.37 34.15 25.E, -2..- ,,f 

hechani-ed .. , ,1: 5 5'..41 21.4. -.. ,49.70 i .. 59.44 -0.05 20.-0 

Traditional 29.2, 2'. 1K -. i. 16 42.47 .62 1-13.77 17.92 "..- . 5..: 

2/ -Assaia 	 .5 25. i.2S.81 4.3.55 39.7-Z -e.77 .56 17.36 --. 5o: 
a*III 	 I S
 

-B. 7 CIrrioated 66.85 .7..4 :-44.14 68.33 4_-.52 1-36.31 24.82 22.66 


(Flooded)
 
.
 

Mechanized 61.2 2 4 -.2 1-58.34 55.32 40.69 1-26.45 1.66 18.73 -13.5

lraditional 100.89 - 107.74 1- - 83.-9 - ­
' I 	 '
 

.. 12.01 	 25.- 1 
'3/ Kordofan 7.46 	 :-67.94 36.06 2 -30.64 1 19.47 17 98 2.o5 
I 	 - ',*
Miecharnized I155.57 27.50 1-62.32 149.57 1 3:03 1--77.92 35-56 18.7. -47. :. 

Miecha . 57 5-_-2 . 14 3 ._C- ._,._j. 	 ._,_.,ized1 7. 	 .5 

Traditional 3 5.31 27.2 3 22.32 34.81 4 . 63T 2 5 34 19.17 29.64 54. 621 

.4/ Darfur 	 b2.10 .-2.41 :-37.79 54.82 ._8.46 :-29.84 '.83 21.46 :-3.6.: 

5/ Southern 15. 18 2.. 06 : 77.48 48.22. 27. 4.4 -.4.94 117.27 ...­
*, *
 

.6/ Northern 37.70 61.62 63.45 39 62 67.66 70.77 30.65 1.22.89 -*2.... 
:7 t U I -2 I j.. 27 -j 5--:. 52'xS.3. 	 4ha 	 G. 

17/ Khartoum 118.29 5-.27 1-54.97 118.43 : 53.52 :-54.81 54.C8 52.38 -3.14 
I SI 	 S I a 

Note 	 * Calculated for 10 years period (1961/62 - 1970/71) 

•* Calculated for 4 years period (1968/69 - 1971/72) 

http:1--77.92


A negative growth rate in yield of this order in irrigated 

areas should , however, be of very serious concern In 

mechanized areas of the Blue Nile region there was no 

appr eciable change in the annual average yields between thu 

two periods In the mechanized areas of Kordofan, however, 

the growth rate increased by 6.30 percentage points from 

-3.24 in the first period to 3.06 in the second period d In 

the tradiLional sector the yield growth rate increased by 

10.0 percentage points in I<ordofan region but decreased by 

2.B5 , 4.91 and 7.70 percentage points in the Dlue Nile 

Darfur and Southern regions , respectively . 

3. Except for traditional sector in the Blue Nile arid 

Kordofan sorghum yield were more stable during the second
 

period than during the first period in all other sectors and 

regions 

V Yield Decline
 

The national average yields of sorghum in the 

Sudan have been declining for the past about two and a half 

decades . As shown in Table 4 the national 

averagu yields declined at an annual rate of --1.54 percent 

duiri rg the 22-year perod from 1961/62 LL 1982/83 As 

discussed in the previous section the average yields have 

decl.ned almost in every sector in all provinces from the 

period 1961/62 - 1971/72 to 1972/73 - 1982/83 (Table 9).At 

the same time the areas planted to sorghum increased in 

every tiector but the growth rates of area expansion slowed 

down from first to the second period .Alsothe yields during 
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the second period yencr raly became mcre stable than during 

the first period 

was much
Yield decline from first to the second period 


smaller in the mechanized sector than in the traditional
 

sector . Even for the total 22-year perit.d annual rate of 

in yields in 	the mechanized sector was quite smalldecline 


(-0.79 percent) . During the second 11-year period there was 

a slightly positive (0.64 percent) rate oF qrowt.hactually 


in yields in 	this sector 

rapid area expansAon phase of agriculturalDuring 

frontier is ex.bected to move to

development 	 the land 


• Without simultaneousmarginally less productive lands 


technology the average yields
improvements in biochemical 

expected to fall.Thishowever,needper unit of land area are 


is deteriorating
noL mean that the existingyseed technology 

becoming
or that the lands previously: under production are 

report indicate
less productive . The data presented in this 

Sudan during the 
that the areas plarited to sorghum in the 

have expanded quite rapidly . This has been 
22--year period 

so in the rainfed mechnaized sector which in 
particularly 

to more marginal
all likelihood pushed traditional farmers 

the yield decline in the traditioiia]. 
aeas . Consequently, 

more rapid .	 These arguments suggest that the
 areas has been 


in variousof areas planted to sorghum
rate o" expansion 

sectors should influence the 
parts of he country in various 

,to test this hypothesis
rate of yield decline. A-ccordingly 

the following regression was estimated 
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xI 
II 

Is 1 	 i 

(F ud edI 	 1-3.24 14.30 0assala Mechanized 
I 1 0

Blue Nile Irrigated 1 -5.50 1 3.54 

1Eiltue NileI Mechanized! -1.37 12.81 1,0 1 1 

i 0 0BI8lue Nile Tradi Lional 0.71 -0.48 
2.10 -6.43 1)Darfur Rainfed 

3.79 	 1 1.26 0Southern Rair Fed 

7.55 0
iKo-rdofan Traditional -4.07 

1 1972/73- 1982/83 

Kasala Irrigated -2.10 10.06 i I 0
 

(Flooded)
 
l Mechanized1 3.06 6.16 10 10
 

00.84 1
B9luLe Nile 1 Irrigated -4.96 

IBlue Nile 1 MHchani zed1 -1.44 7.87 1 o 1 1 
0 1 0 

!Blue Nile Traditional -2.14 4.33 

Darfur Rainfed -2.81 1 10.97 o0
 

Suuthern I Raiifed 1 -3.91 0.57 0 0
 

0 0
2.24 1 	 1
Tradi tional 5.93:ordoF an 

-1.Kordo f an Mechanized: 
I 

-1.36 7 7 0 1 

I 

Y Growth ra te u{ yield . 

X, Growthi rate cif area . 

X,. = One For irrigated sector , 0 otherwise 
, 0 otherwise 

X= One for mechanized sector 
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Vi Summary and Implications of the Results 

I,. The purpo.se" of this paper are (1) to describe 

sorghum production trends and patterns o :hange in th,(:.. 

Su,-an at the national and regional levels by sector ,over 

the 22--year period from 1961/62 to 1982/3 , (2) to e.aMiOi 

if the producti on L sorghumi had become more utnuLabl e 

overtime, (3) to examine the sources of growti oF sorghum 

production , (4) to examine the patterns and causes uf yitld 

decline and (5) to compare irrigate-d , rai nfed mecIca:i .: .:i 

arid rain ed traditional sectors . For comparative urpL.tr[)LJuL : 

the 22-year period was divided into two equal time periods: 

of 11-year each ; the first period from 1961/62 to 10/i/72 

and the second period from 1972/73 to 1982/03 

2. The time series data used in th6 analysis are, ai 

reported by the 11i ni ustry of Agri i cul ture and Na L'.k",o 

Resources in various issues Df the Bulletin of Ayriculur o'i 

statis.Ihics , Year o: Statistics , Lurr'etrbook ofAgricutLuiral 

Agri cuItural Statistics , and the Bulletirn No. 2 fre the 

Meh arniz.ed Farming Cor-por' tion . 

.. For the 22-year priod sorhlum pruduction in Lhe 

Sudan increased at an anrlual compound rate of growth cWt 3.5 

purcent . This is quite an impressive performarice in sorgihum 

production .During .khe corresponding period , the droen 

Revolutio-r ccuntries o+ Asia actually recorded lower cjr uwtI 

Sorghum3 production is divided into 3 main sectors: Irri lat ,d 

,rainfed mechanized and rairifed traditional (non-mechanized), 

http:arniz.ed
http:purpo.se


rates . The yearly average production increased between the 

two puriodz by 650 thousand MT from 1324 thousand MT in tLhe 

first period to 1974 thousand MT during the second period 

this growth has been rairifed mer.hnniiedThe suurce of 

yearly averagesector which contributed 114 percent to the 

e,,perienced an ove.a. ll
increase between the two periods and 

of approximately 12 percent .
annual rate of growth 

ard traditional bector5 e:.perienced. slightly
Irrigated 

negative growth in sorghum 	 production 

4. 	 At the rational level the variability uf production 

and flooded sectors which
increased in the irrigated 

produce approximately II percent of total output of sorghl Lu 

.This caused a slight increase in the over-all variability oF 

in the Oudan :rom 25.0 percent durirng the
sory>hum production 

period to 26.5 percent during the second period even
first 

thcugh in the rain+ed sectur which produces about 8 9 percent 

much moro stable. The 
of the sorghum output,productionl became 

coefficiets o'f variaiorn decreased -rom 61.0 percent to 

anized sector and from 02.1 percent
40.6 	 in tt. rainfed mecI 

. At Lhe
in the rairi: ed traditional sector 

tu 22.2 percelt 

cases became more 
level also production in mostregional 

AAt the same time sorglumthe periodstable during second 

more stable in all sectors and regions
yields also became 

Nile and Kordo+an
 
except the traditional seutor in the Blue 

regions .
 

decline in instability of
 a generalHowever, inspite of 

in the Sudan I the magni tude of 
sorghum production 



instability is !till quit high Five times during the 11­

year pwriod 1972/73 to 1932/83 , annual sorghum pr'odUC.Liii. 

fell bulow the mean . The absolute level of production risk 

(in terint of the standard deviation) was 523 .thousand 11 and 

thu relative risk as measured by the coefficient of 

variaLion was 26.5 percelit In the raintFed mechani ed 

sector which produces about 61 percent of the total sorghum 

output the coefficients of variation were even higher ; 59.4 

percent in the Blue Nile , 40.7 percent in Kassala and .0 

percent in Kordof ar . These instability magnitudes are 

rather high and seem to lend some tentative support to the 

intuitive arguments and concerns for a more ser ious 

consideratipn of the food security policy for the Sudan 

On a lorig term basis Sudan has been a surplus producer 

of sorghum . On the other hand the data discussed above 

indicaLe thtit annual output of sorghum could quite often be 

inradequate to meet domestic demand . For such lean years a 

system of storage and distribution consistent with lroca 

shiortiyes s necessary . Except during the year 1984/L); 

wh i ch sulfered an unusually high loss of crops beCauLI o f 

very severe drought,Suda1-I in the past has been successfully 

meeting its anriual food deficits (annual produ,'tioo - annual 

consumption) through storage and di str i4Atian activities 

primarily undertaken by the private trade However, this 

does not mean that in periods of acute shortages, there may 

not have beten hardships to the population in various parts 

of the coLntry . Large scal. popplation movements, For which 



Sudan is 	 woll known, are response to such hardships . Yet 

th publ i c nuthor'itiu in the Sudan lave refrai ned from 

induldging into any large ucale food procurement, .torage 

snd distribL, iin activities h]'eis cu. ld be beLaue Of th 

prohibitive costs of such activities in view of the sparce 

distribution of population and the very large distanLes. 

involved It could also be because of the cultural 

tradition;~ of food uhariny during the periods of harucships 

In any camp, this response of the public authorities , is 

symptomatic of the belie+ that Sudan, at least uintill nuw, 

did not need a public fond procurement and distribution 

system .
 

A public food procurement and di stribution system 

whether directly undertaken by public authorities or on 

their behaltf by the inLernst, unal .food aid ayencq ies .halla, 

in part , be a replacement f similar activities currertly 

being undurtaken by the private trade,and corsequently would 

. In view of the rusultsu:ts. il considerablo soci.l .o,.::ts 

above that there has been some diecli e in thf!:!diCusIed 

i n,!stab iIi t y o.F sor-eIhum production in the Sudan aside from 

tihe 9U4/B5 drought, the- past attitude of tie publi : 

author it 	 ie towards a food distribution sysem,and the poss­

ibility of incirease in th e social costs invoi,,edit KWUM... 

prudent that the desirability of a food security syatem 

should be very carefully studied 

5. 	 During the 22-year period of our analysis area 

sorghum and total sorghum continued to expandplanted to 

but soarhum yields per unit of. land declined in all sectors 



.,. ir'ricjatri , rai nf ed nochapnized and rainFed tr-aditir] 

. .. at the nati onal as wellI as regi onal 1 evwis Ilk? 

n ational average! yield declined by i.6 perc-nt from .'IK-T 

i] cjrra fwi; per feddan during the first 11-'year period to YH 

li lc grams per feddan durin the second 1 I-year period . The 

annual rate of decline for the entire per i od wes -I. "'A 

perrcent . Our analysi.s indicates that this yield d,..:-:lr ne .- , :: 

basi cal I y due to a rapid rate of e.,.ansi on ofF ir'ea p Iani 1.0 

to sorghun ili ch pushed Clt. ti vati on i1 th, rain f-,d 

mchariized sector but more so irl the rai r -ed trat1diti ui,-tl 

sec: to , t the marginal lands , ,,ind thaI- nechatln i :ili. as 

Suc h did not influence the derlCirle rate e sorliui Vieldsc . 

In addition, the decline in natio-in,- viild was als;o due Vt' a 

dcc- lire i n yie ds ir the irr-igat'.( fIe to..r wt i r:th lu1)di.,,t 

L:orsi4n L U-1e influen1ce of epansion FDf .rcaux . lii s its rit i 

wtiat or;e would ordinarily expect and rshould i rldeed be 'a 

matter oF serious c oncern 

ilF- rate of yield decline in the rai nfed me::ltan i. zed 

sector, for the 22-year period, was the lowest compared to 

the other ss~ctors. In fact during the second 11 -year pc:riod, 

the ruwth rate o.F yields in this secLor was positi ve and at 

the same time growth rate of area exparsion had beca:me mu,;::h 

s1 uwLr lThAL is, the yields in this sector. d u- i nFIq he 

seccoid perirjd were actually increasinJ 

lb.. .imrj)J i caLi ons of these J.-:,. k:h ;r. oare -.ha t A;i i i.. 

rate o: expansion of rwea. in the rai.n-Fed mwc.:hav, i- 2d . crt 

w h J:i ha'. Ie; r the ::r:3ey sour-ce of ."r.itwt j. H .,mi Ii .. ,iiii C..l:fitl. 



has b een slowing dowr produr.tion i.ncreases- in the f-3 bure 

latively more diffic:uJ.L 
• .xpallEor l 0.F Ar'eA ULkld be re{r'um 


WOuld have to be .uppiemented (1) by
and tha.d. such incrua3sie 

of yield i ncreasi ng bi u cemi (:I 
hasteri ny thu adoption 

(2) by a rapid di{fusion of -the pjr ­
t.chanlIogy , and 

a t ­
being demonlsr ud by

plaltirfIyj tillaq teChtiolOgy currently 

Agency at SIM SItI 
thte Canadian International Development 
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Table 13. Sorghum,Area,Production and Yields,1961/62-1983/84,Rainfed
 
Sector , Sudan . 

Area in 000 feddans - Production 000 MT - Yield in Kgs/feddan 

Season Rainfd (Mechanized) Rainfed (TraditTonal) Rainfed (Total) 
Av.Av. 	 AV. 

Yld Area Prod YldArea Prod Yld 	 Area Prod 

61/62 974-'-T9-4 405 2059 ...742 360 3033 1136 375 

62/63 412 179 434 2665 922 346 3077 1101 358 

63/64 410 144 352 2377 871 366 2787 1015 364 

64/65 543 187 344 2148 703 327 2691 890 330 

65/66 683 196 285 2101 679 323 2784 875 314 

66/67 508 11.3 221 2225 514 231 2733 627 229 

67/68 792 325 410 3417 1377 403 4209 1702 404 

68/69 852 251 295 1509 490 325 2361 741 314 

69/70 1592 419 263 2045 788 385 3639 1207 332 

70/71 2041 670 328 2224 592 266 4265 1262 296 

71/72 2018 681 337 2026 695 343 4044 1376 340 

72/73 1751 442 253 1838 496 270 3589 938 261 

73/74 2413 823 341 2488 576 232 4901 1299 386 

74/75 2952 751 254 2223 759 341 5175 1510 291 

75/76 3362 1032 307 2507 827 330 5869 1859 317 

76/77 3368 1047 311 2802 523 187 6170 1569 254 

77/78 3452 1203 348 3165 695 220 6617 1898 287 

78/79 3397 1066 314 2927 881 301 6314 1947 308 

79/80 2814 779 276 2359 516 219 5173 1293 250 

80/81 3434 1214 354 3020 700 232 6454 1914 297 

81/82 5532 2150 390 3120 851 273 8652 3001 347 

82/83 5305 1185 223 2780 520 187 8085 1705 291 

83/84 5502 1129 205 2839 357 127 8341 1486 178 



d-- 14. S-i-,A. , Pr - r d.yield ..- !X'15'/2 - 1993/S4 , --L . 
, in 00 f=41- - rrx--n in 000 % - Yield in "sD 

IL aZr'irtn2 Nile Kssaa -:c I ati - Nile Ba~ BEtIia I az 
A A p Y A P Y Y A A P Y A P Y A P Y A P Y 

1%61/62 100 73 730 34 6 176 iUM 541 455; 1_3A9 537 398 413 L.53 378 1/0 35 318 221 50 226 45 16 356 50 1 6 51613"0 

93 3 15 1 1316 2391l Z62/3"4 430 67 462 562 135 5913517614343512 2 0 48]. 171 56 518 139 365 L9 42 213 15 9 437 50 14 2035717 36 • 

I.96497 61 2 6 2 333 -56 66 498 777 237 117 48 245 24 9 3751 3277 1349 412 

I I,
 
1564531_3854 39.3) 2 67 1081 434 401 772 291 377 86 1.53 325 348 110 316 140 31 221 146 53 363 1. 4 251 3157 U37 360 

1965/M6 46 23 500 2 0.3 150 1199 509 425 865 271 313 502 153 305 340 71 2D9 145 27 186 96 40 417 5 1 200. 32D 1099 342! 

1966/7 43 31 721 1 0.2 200 1034 371 359 0 250 225 389 82 211310 7119,I12 1 2 I94517 423 I0i 229 206 30 146 90 16 M 2 0.4 20D 33 M 26B58t 
1% 7/122 38 311 7 2 -36 2X41 S 4M 1676 709 423 468 145 3101 142 51 359 US 20 174 125 25 20 4 1 250 470 19B0 421 

I Il!9 4 9 4.13 1 0.1 10D =5 403 393 793 2Z7 26B484 113 233:199 42 264 III 11624 12912) 40 33 8 1 ]25 28 69 308 

'I116~ R 440 3 0.3 100 L373 490 357 1301 372 923 310) 336 .146 84 75 166 29 175 W9 114 597 6 1 1G7 4231 14n1 343 

1970/71 1X9 38 349 4 1 2 1517 556 367 1780 471 265 936 234 250 172 88 512 166 29 175 121 62 9 1 UI L.4894 314
 
1371/72 41 22 537 0 0 0 1 602 401 1506 470 312 68 244 252 148 590  
50 338 170 79 465 200 118 2D 5 250 4556 1590 349 

197Z/7330 16 533 0 0 0 143691 L 45 381 M 73 429 85 20 235 60 15 250 4095 1D30 317 

1973/74 26 7 269 20 1 50 1 m 688 369 1456 472 324 12D4 240 1-99 175 57 325 353 !7 388 1B8 39 216 170 51 300 5W 1692 311 

1 /75 : 8738 431 24 3 125 1613 49335 171 W2 3U M 268 36 76 2481 436 123 294 196 31 1- 219 57 2605577 1681 3011 

1975/76 96 49 510 20 3 150 2188 809 370 278 727 350 938 225 253 311 78 251 517 178 344 200 32 16M 210 59 281 6503 2160 332 

1976/77 4417 385 10 2 200 29 625 272"1933 527 272 13 37 260 350 95 272 433 4 363 225 45 2)3 230 58 252 6703 1730- 257 

19,7/78 26 I 423 17 2 i/8 Z250 674 300! 1908 576 3C2 1249 359 287 433 169 390 :6q*.22Z-2 596 209 351 134 38 284 113'?.i: 303 

1378/79 5D 19 380 1 4 222 2065 780 378.2138 558 261 -218 394 323 1455 130 268 427 169 396 425 108 254 109 30 275 69C5 292 31.7 

17 9 / 8 ) 40  19  475 10 2 2D0 1654 501 303, 17r37 477 279 901 156 173 341 67 196 40) Ii 320 448 92 2 5i1 21 182 5611 1462 26U 

l.e,'.. 45 1S I'M 15 3 20) 2OR3 626 301 2265 803 355 1018269 250 405 89 220 1065 260 244 - - - - 6956 2.63 297! 

19182.n 23 12 522 10 3 30 3354 1309 390 3068 1221 396 1081 294 272 413 112 270 120 M 251 - - - - - 92-1 3272 354
 

S1 •/M3 6 5 1
9 667 2D0 2763 624 M6 341 1232 292 237 452 125 277.. 1049 1) 1.81. .7564 938 256 

!96 ,4 .17 10 5B8 0 0 0 2964 685 23 621 2021131117 127 1442 56 127 1170210 179 . .. ].. 8882 " 1749 



Table 15. 	 SorghLin area, production and yields in Blue Nile province 
1961/62 - 1982/83 (irrigated, mechanized and traditional 
sectors) Sudan 

Area in 000 feddqns - ;roduction in 000 MT - Yield in Kys/FI) 

season frrigated Mechanized Traditiona l 

Av. Av. Av. 
Area Prod. Yld. Area Prod. Yld. Area Prod. Yld. 

61/62 356280 230420 645 10015 406381 406i 732145 269751 361I­

62/63 339680 123060 362 98410 52160 i 5301 877930 286570 326 

63/64 254683 219027 860 94000 41960! 4461 907667 365283 402 

64/65 273570 164940 603 110500 322701 292 696550 236970 340 

65/66 253109 165020 652 116920 423351 362 828565 301209 36.1 

66/67 283280 149280 527 126465 33301 263 624121 188299 302 

67/68 381920 229152 600 179368 67313 375 1479871 692095 46H 

68/69 306542 66399 217 145300 39064 269 573543 297402 519 

69/70 408458 168354 412 187001 63998 342 777042 258115 332 

70/71 421000 169242 402 271885 128316 472 824115 258442 314 

71/72 428064 173786 406 341939 135281 396 732762 292700 399 

72/73 421254 320506 761 400131 1336731 334 614590 237541 387 

73/74 452413 260896 577 651022 242790 373 758218 184524 243 

74/75 283562 129050 455 744250 206175 277 585070 158023 270 

75/76 464779 230634 496 838381 272670 325 885841 305616 345 

76/77 467132 L98363 425 921800 293950 319 909403, 132184 145 

77/78 435136 228534 525 902000 237000 263 912679 208388 228 

78/79 446000 184000 413 476000 207000 435 L143000 389000 340 

79/80 353000 140000 386 419000 132000 315 872000 229000 263 

80/81 383000 108000 282 680000 230000 338 10200001 288000 282 

81/32 446000 221000 496 1828000 725000 397 1080000 363000 

82/83 477000 198000 415 14760001 280000 1 1951 810000! 1380001 1701
 



Table 16. Sorghum area, production and yields in Kassala province 
1961/62 - 1982/83 (irrigated, mechanized and traditional 
sectors) Sudan 

Area in 000 feddans - Production in 000 MT - Yield in Kgs/V) 

season Irrigaec Mechanized Traditional 

Av. Av. Av. 
Area Prod. Yld. Area Prod. Yld Area Prod. Yld. 

61/62 44790 13700 306 874345 353508 404 430155 170172 396 

62/63 12270 5570 454 313060 126590 404 386940 156440 404 

63/64 11260 3500 311 316000 102210 323 449600 131290 292 

64/65 25675 909C 354 432865 154322 357 313395 127738 408 

65/66 16315 3784 232 565695 152172 269 283365 115460 407 

66/67 24780 10853 438 381660 79195 208 701265 159607 228 

67/68 41581 20155 485 612295 2573R 420 1022200 431511 422 

68/69 17090 10140 593 776330 217268 280 0 0 0 

69/70 56647 24505 433 1243988 347889 280 0 0 0 

70/7. 86261 34271 397 1693742 436624 258 0 0 0 

71/72 37588 17855 475 1467970 451991 308 0 0 0 

72/73 53290 25631 481 1082935 208021 192 0 0 0 

73/74 65800 24000 365 1390500 447500 322 0 0 0 

74/75 83000 30530 368 1635000 561000 343 O 0 0 

75/76 78000 20956 269 2000000 706000 353 0 0 0 

76/77 23000 4600 200 1910000 522000 273 0 0 0 

77/78 60000 22000 367 1848000 554000 300 0 0 0 

78/79 95000 42000 442 2043000 516000 253 0 0 0 

79/80 35000 10000 286 1672000 467000 279 0 0 0 

80/81 74000 28000 378 2191000 775000 354 0 0 0 

81/82 110000 38000 345 2958000 1183000 400 0 0 0 

82/83 93000 29000 312 1961000 671000 342 0 0 0 



___ 

Table 17. Sorghumi area, production and yield in Kordofan province 
1961/62 - 1983/84. (Mechanized and traditional sector), 
Sudan . 

Area in 000 feddans - Production in 000 MT - Yield in Kgs/MD 

Season Mecha-niz'e-d- Traditional 

Area T&IdT -Av Area Prod. Av. 
Yld Yld 

61/62 - - - 418000 158000 378 

62/63 - - - 481000 171000 356 

63/64 - - 529000 184000 348 

64/65 - - 486000 158000 325 

65/66 - - 502000 153000 305 

66/67 - - 389000 82000 211 

67/68 - - - 468000 145000 310 

68/69 200 144 720 483800 112865 233 

96/70 685 623 909 922315 309377 335 

70/71 15714 7498 477 920280 226502 246 

71/72 76510 32461 424 891490 211539 237 

72/73 316384 100321 317 731831 100029 137 

73/74 453978 138605 305 750000 101790 136 

74/75 551404 195320 354 427000 68050 159 

75/76 558791 170944 306 328869 53960 164 

76/77 549000 216000 393 631000 91000 144 

77/78 599000 179000 299 650000 180000 277 

78/79 618000 214000 346 600000 180000 300 

79/80 515000 91000 177 386000 65000 168 

80/81 278000 104000 374 800000 165000 206 

81/82 256000 88000 344 825000 206000 250 

82/83 514000 135000 263 718000 157000 219 

- *-J - I.................
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Table 18. Sorghum area, production 
and yield in Darfur province
 

1961/62 - 1983/84. (Mechanized and tradtional sector),
 

Sadan 
- Yield in Kgs/FD
 

Area in 000 feddas - Production 000 in MT 


13chanLiedSeason 


-rea prod.
7TYld 

61/62 


62/63 


63/64 


-340,0
64/65 


-65/66 


-66/67 


-67/68 


68/69 

69/70 -

70/71 -

-
71/72 

72/73 -

73/74 1400 140 

74/75 4470 800 

75/76 5700 695 

76/77 7000 800 

77/78 6000 2000 

78/79 3000 200 

-
79/80 -

-
80/81 

-
81/82 

-
82/83 

AV. 


100 


179 


122 


114 


333 


66 


-

-

-

-

ifraditioflal7
 

r
A
IYld
 

3 0
1 0 


189,000
518,000 


139,000
.280,000 


000
'
 

71,000
340,000 


71,000
310,000 


51,000
142,000 


42,000
159,000 


84,000
146,000 


88,000
172,000 


50,000
148,000 


45,000
118,000 


56,500
174,966 


PI,000
302,fu(J 


77,316
304,500 


94,500
343,356 


167,000
427,208 


130,000
452,000 


66,886
341,000 


89,000
405,000 


112,000
415,000 


125,000
452,000 


Av
 

365
 

469
 

316
 

209
 

229
 

359
 

264
 

575
 

512
 

330
 

38.
 

323
 

248
 

254
 

275
 

390
 

288
 

196
 

220
 

270
 

277
 


