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Trends and Changes in Borghum Production
ir’ the Sudan, 1961/62 to 1982/83.

Sfutroduction
Sorghiun .iujthe~mbst-iMportant'+oud €rop-in the Sudan

As shown in«anlg Ly Lhe average ahdre of sarghum xn total
t ood pruductidn=}jﬁ' the :budan durxng the 1l-yesr period

1972/73 ﬁd'lQ&Z/éS“fi'f: Apnrnx;mately bb percent and tha
correqpondlng share 1n total arﬁa under foud product:un was

about 47 pencent Iq aouprxsan ahareﬁ durlng tha {l-year: parx-

od 1961/62 to 19/1//°‘ﬂure hzgher bu per:ent and uU percent
.\'~ ot

resp9c+1vely. "- Inspite uf thxs small declzne in the

relative . poﬁxtxon u{ Surghum xn total food production, the

1 AR

average yearly pruduutlnn or :Qrghum increased from 1324°

thousand metetxc Lonu ;]1u'durxqg 19&1/6”- = 1971/72 ter 1974

thousand ‘(HT) duwxng 19/“/7>..; L?B /8T (Table E),' which

v

reprLsean an: inpreaﬁe uf 45 i percent .

i

bunghum Aprudu-txon 'inr the'qudah,.consists of  threo
sectors, .;rrxgatgq;‘i‘raghfed"'méchanized .and Hminfed
traditiunai'(36n4mecha6iégd),. As shbwh in Table &, avurége
e Ly pruduLL;on uf snrg.um LH the Sudan during thL 5oyears

(LI79780 o 1 Q~184) waslalll.a thousand HT . 0f this tktabtal

1l percent was, lrrluuteﬁ 61 perLent rainfed mechanzzed “wind
23 percent raynfau tradxtzonal. Thus, the rainfed sector as a
L )

whole prodﬁceu BH perLPnL u+ thP tutal, yéarly auiput  of

sarghuwm of - uh;ch b9 pthunt wag in the rainfed medhaniecd
. . \»,. . . . . i

sector and . .31, .QEFCHﬂtv~ in | the rainfed tradtional

sector . The = ‘rainfed ' mechanized sactor is the
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Table i . Shares of individual Food Crops in Total Area and PFroduction o
Food Cropas, Averages of 1961/62 to 1971/72 and 1972/73 ta 1988/
' 83 ,-Sudan
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. .

;lrup ; Production : Area ':

Ny 31621735“2‘?‘)‘16'7‘5733'25‘ 2"""I5317:,5‘?'12;757:;5“25“ :
! 11971772 1982783 : 1971/72 1962/8% |
R | == e |~ | ;
E E 3 (F‘ert.:ent) E E
;SOrghum ; 59.7 ; 95.8 ; 50.0 ; 44,9 ;
;Wheat ; 3.5 ; L2 ; 2.4 ; Z.3 E
I:I'Iillet ‘: 14.9 z 11.8 : 19. 1 E 19.3
' ' ' ! :
;Sesame ; 8.8 ; 6.7 : 16.6 | 15.6 E
;Groundnuts ; 12.9 ; 19.5 ; 11.9 5 14.9 !
\ : . : | |
: | | | | ;
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Table 2 . Average Production , Area and Yield of Sorghum_1961/62 -
1971/72 and 1972/73 - 1982/83 Sudan

- . . S — T o P = S Y — — ! S (i o A St e S8 et D Mt o i Seme b o © 8 Ot G MDY B S A Bkt M et Bk St T e S A O e S B e S S (et G (W A S S 4 Gt Gn e Seme

1971772 1982/83 (percent)

]
]
iCrop Sector 19617462 - 1972/73 - Change
[
]
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Average Praduction (OGO MT)

8 e e e et et Y e B e et P (s ks Y S s Gt S b o Gt SA D o S = e

All Sudan 1324 1974 49.1
ilrrigated 216 224 3.7
Flooded 23 19 ' -17.4
Rainfed (Mechaniaed) 324 1063 228.1
Rainfed (Tradtional) 761 668 -12.2
tRainfed (Total) 1085 1730 | 59. 4

Average Area ( 000 Feddans)

All Sudan 37352 6621 77.4

Flooded 53 96 .7
Rainfed (Mechanizad) 284 54354 249.0
Hainfgd (Traditiaonal) 2284 26857 17.9
Rainfed (Total) 323 491 88.1

Average Yield (Kilograms/Fed.)

All Sudan ' ' R 298 -15.6
Irrigated . 49% 473 -4, 4
Flooded 437 320 ~-26.8
Rainfed (Mechanized) sS4 ) 07 -8.1
Rainfed (Traditinna15 334 254

Rainfed (Total) o R : 292 -1,
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iirrigated 440 474 7.7
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Table 3 . Averaqe Yearly Froduction of Sorghum,Sudan, 12792/80 -
1983/84 .
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' , T ! ! !
1Crop Sector P OO0 M. T i Percent ' Percent |
: ] t : ]
T [T y T T
tirrigated ' I2.0 i 11.0 i - |
] ! ! ' !
'Rainfed - (nechanized) V12R91.0 ! 61.1 ] 68.7 {
: \ ! ! ]
iRalnfed ~(traditional) | &SBE.8 i 27.9 ' 21.3 0
! ] ! ! '
1Sub - total - rainfed 1 (1879.8) ! (89.0) ! (100,0) |
! | { ' i
1 Total t 2i11.8 { 100.0 ' - !
] ! | p ]

! i ] '
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doninant sorghium producing sector in chne sudan, accuunt-
ing tor a share of over &1 percent in the total

During the past 22 yearg sarghum productiocn in the
pudan hae recorded significant growth . As showr in Table 4,
lag~trend .ragressions fitted to the twenty two years ‘data
from .1961/62 to 1982/82 vield annual growth rates , of 3.5
Percent and S.11 percent for total sarqhum prgduc§ion and
érea in the 6udan, raspectivealy. Growth rates of thig sizé
are high compared to the production .recards of both the
developed and the developing countries DuriAQ the
carrespanding periad, the Green Revolution countries o4 Aria
actually recbﬁded lower growth rates During this period
Sudan was a net exparter of sorghum at an average of 112;000
MT  tons por yeér. It is also well known that: in the
Sudan  some sorghum is used as animal fead and that some
unrecorded gxports of sorghum take place to the neighbc ring
countrias .{t ig,ctherefore, safe to conclude that., an the
whule;'fSuqan quduced enougin - sorghum to emet ite Ffood
éunsﬁhpﬁion requirements during thg peariond
1961765 ta 1982783

Howwver ihis rapid increakse in sarghun production has
beeaen accampanied by (1) a gansiderabla amaunt of
insfabiiity i productian, and (2) a decline in the national
average yield . 7The c«coefficient . of variation of yearly
national productiaon for the gg"year perind: 1941/62t01204/873
wag J3q.6 percent (Table $) and bhe average yield declined at

an annual rate of —1.54 percent (Talile: 4)

'
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Compound Annual Growth Rates of Froduction , Area and
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Sorghum in  Sudan is a staple food . Instability of it's
yearly production, therefore, is of natural conacern

The ‘severity uf the recent drought and the concomitant food
shartages have further raised the level of this cancern
The large shortfall in production during the 1984/85 season
and indications of a bumper 1985/86 crop have brought to the
fore the questions concerning food stabilizatian policy .
This paper, therefore, aims at documenting the trends and
changes in  sorghum production, area and vields at the
national and regional levels and by sector by using the
time seriegs data from 1961762 to 1982/83 .

The purpose is primarily to describe Sorghum praduction
trends and pattefns of change over the 22-year period. In so
doing we hope to develop sbme increased unzerstanding of
the nature and magnitude of production risks as measured by
variability , sources of yrowth i1 sorghum production, and
patterns of vyield decline and compare the performance of
Irrigated, rainted mechanized and rainfed traditional
sectors .

The 22-year period of 1961/62 to 1982/83 is divided
into two time periods of ll-years each; the first period
from 1961762 to 1971/72 and the second period from 1972/73
to 1982783 . Such a division allows comparisons of various
trends and variability in production between the two periods
and to comment upon the magnitudes and variability. of
productiaon risks between the two periods,accross crop

sectorg and regions .
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11 Data Sources

The Department of Agricultural Econamics (DAES) ,
Ministry of Agriculture and Natural Resources (MANR) Sudan,
regulary reports area, vyield and output data for sorghum
(and other crops) by province . Mast of the sorghum craof

(82 %) is grown under rainfed conditions . The data for

irrigated and rainfed sectors are reported separately . Also
the data pertaining to the rainfed areas are ceparately
repﬁrted £ or ‘rainfed mechanized and rainfed traditional
(non—-mechanized) sectors .

Most MANR area and yield statistics for sorghum crop
have bgen subjective estimates . These estimates for the
paﬁt ‘same  years have been supplemented by crcop-cutting
surveys in major sorghum producing areas of Gedarif and
Damazine . Most statistics for the irrigated crops, however,
are actual dsata .

In the ensueing analysis,area, output and yield data
for irrigated , rainfed mechanized and rainfed traditional
sectors are used for the perind 1941/62 to 19B2/83, as
repofted by MANR in various issues of the Bulletin of
Agricul tu al Statistics, Yearbook of Agricultural
Statisticg,Current Agricultural Statistics, and the Bulletin

No. 2 from the Mechanized Farming Corporation .

111 Sectoral Changes at the National Level

A/ Changes in Praduction

1. Average yearly production of scrghum for the Sudan
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as a whole increased by 630 thmusand.MT, that ie,by 49.1
percent between the £wo ii-year periods, (Table 2) . The
entire increasu,except for a émall fraction in the irrigatéd
sector (3.7 percent), aqccurred in the rainfed mechanizea
sector which experienced an increase of 228.1 percent . The
rainted traditional sectar actually produced 12.2
percent (93 thousand MT) less sarghum per year during the
second period than during.the first period .

2. The pveréll growth rate in sorghum production in
the country increased by 2.91 percentage points fram 1.44
percent during the first period to 4.35 percent during the
second period (Table & ) . However,becauze of a samall base ,
sorghum production in the rainfed mechanized sector had
higher grawth rate of 11.84 percent during the first period
than a growth rate of 9.18 percent during the second period,
This implies that the yearly level of production in the
mechanized sector wasg more stable during the second period

. The ovarall variability (instabillty) of sorghum
production in Sudan, as measured by the coefficient of
variatian in the yearly production, increased slightly from
25,0 perceﬁt during the first period to 26.5 percent during
the <eecond period . This was primarely due to increased
variability in production in the irrigated and {1 ooded
sectors . However, the instability of production in the
rainfed sector decreased considerably; by 34.3 percent,from
6l.8 to 40.6 in the rainfed mechanized sector, and vy

%0.8 percent, from 32.1 to 22.2 in the rainfed traditional
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Table 4 . Chang&s in Compound Annual Browth Rates of Production,
Area and Yiald of Sarghum,1961/62 ~ (971/72 to 1972/73% -
1982/83., Sudan_ .

i Growth Rate |Growth Rate IChange
I 1941762 - 1972773 -~
]
]

? : s

: 1971772 . : 1982/63 :
T T Produgkien T T
EAll Sudan f 1.44 : 4,35 : 2.91
EIrrigated : -1.7&6 . : -2.95 : -1.19
|Floaded : t.e1™ : ~10.33 ~11.94
:Rainfed (Mechanized) : 11.84 : 9.18 : ~-2.44

.

:Rainfad (Traditianal : ~2.18 ; 1.03% : 5.21
:Rainfed (Total) : 2.13" ‘ 5,83 L 5.7
; : Area : ;

{Al1 Sudan : 3,27 : 5. 86 ; 2,59
:Irrigated : 2;31 : 1.78 : -0.53
| . . _ ' ! " E |
|F1looded ! 0.84 1 ~4.70 L =7.54
;Rainfed (Mechanized : 14.77 : B.A9 ; -b.28
ERainfed (Traditional) D -1t : 3.53 L 4,86
‘kainfed (Tatal) : 3.4 : 6. 34 : 2,92
; | vl : ;

:Hll Sudan : -1.77 : ~1.43 E 0. 34
lrrigated L 3,97 : -4,59 [ 0. 62
. \ . .
{Flooded ; 0. 77" R L -5, 00
. . )
EHéinfed (Mechanized) b —2.57 : 0. 68" E 3.21
|Rainfed (Traditional) : —0.85" : -2, 41 | —1.86
:Rainfed {Total) : ~1.24 : ~-1.57 : -0.33
! 5 : :

e et s i s e i e i ey - O g Pt ) g Sh0 IS Areh B G e D G e S | § e PP SRt G W ey A GEe e g M (g i e S s St P W e St e e GO e G U B P KNSR SO B s S e e PAD et

# The regression coefficients from which these growth rates are
caluctated are not significantly cdifferent from zero .
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sector (Table 7). This wmeans that the production risk in
rainfed machanized as well as rairfed traditional sectors(of
gorghum  production ). at .the national level decrease&
considerably between the two periods, but £he level of risk
as maasured by the coefficient of variation is still guite

high . It is interesting to note that this risk is

laower 1in  the rainfed traditional sector than the
irrigated and rainfed mechnaized sectors .

B/ Changes in Area

i. For all Sudan average area planted to sorghum
increased by 77.4 percent fraom I732 thousand feddans durihg
the first period to 6621 thaousand feddans during the second
period (Table 2).Except for a small increase in the irrigat-
ed sector, most of this‘increase took place in the rainfed
sector especially rainfed. mechanized sector where the
averayz2 area planted (to sorghum) increased by 249 percent
from 984 thousand feddans in the first period to 3434
thousand feddans in the second period . The average area in
the rainted traditional sector increased aﬁproximately 1d
percent from 2254 thousand to 2657 thousand feddans

2. The iﬁcraase in average area planted to sorghum at
the national level from the first to the second period was
accompanied by an acceieration of the growth rate of area
planted to sorghum which increased by 2.59 percentage points
fram 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 of area planted took place
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Table 7. Changeas in Coefficient of Variation of Froduction, Area
and Yield of Sorhum,1261/62 - 1971/72 to 1972/73 - 1982/
83 , Sudap

—-.——.———————-—-—-'-———---...—.—-——.—.———.—.—.———--——-————————.—_—-._—_..._——-—.-—-——-——.—-—-——.———

!
i Changen
; ! e e } percent!
. ]
i

- o o ———— . S s G S et S G S g S b

- o o .

ST T TTTTT T |
| | Froduction ! i '
| : ] ! ' g
Eﬁll Sudan A : 25.0 : 26.9 E 6.1E
;Irrigated | 23.4 i 27.4 ; 1&.1;
:Flooded ‘ 45. 4 : 58.9 ; 28.9;
:Rainfed (Mechanized) : ’ 41.8 .: 40.6 : —34.3;
:Rainfed (Traditional) : I2.1 E 22.2 ; —30.8;
:Rainfed (Tatal) ; 28.1 ; 3043 ; 7.8;
i | frea | | ;
%ﬁll Sudan : 19.4 : 22.1 ; 13.7;
;Irrigated ? 15.3 i 15.0 ; —1.9%
?Flooded ‘i 48.8 : 45.6 ; —7.8;
;Rainfed (Mechanized) ? H2.9 : S32.4 ; —48.2;
;Rainfed (traditional) ; 21.1 E 15.6 E ~26.1§
;Rainfed (Total) : 21.0 ; 23.4 E 11.4%
: e | -
:ﬁll Sudan : 13.4 ; 12.1 ; —9.7;
! . ' '
ilrrigated ; 25.9 : 24.1 E —6.9%
;Flooded ; 14.1 ; 29.8 ; 85.15
:Rainfed‘(Mechanized) 3 19.6 ; 16. 4 ; —15.€%
Emainfed (Traditianal) \ 14.9 i 21.0 } 41.1%
' : 13.9 : 16.6 ; 19.4;
| { ' '

|Rainfed (Total)

' ———————_n—-———————‘—————

—— . —— e —— — e = - o S Gt S Gt GRS S & - —— — o
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entirely in the rainfed traditional sector where the grawth
rate increased by 4,86 percentage points from —1.33t03. 03 .
In other sectors the growth rate actually declined with @
substantial decline of 6.28 percentage pointa from 14.77
percént to 8.49 percent in the rainfed mechanized sector .

. The variability in total area planted to sorghum at
the national level,as measured hy the caoefficient of variat-
tionvincrensed by 2.7 percentage points {fren 19.4  percent
in the first periaod to 22.1 percent in the second periad
However, within “each individual sector +the variabilily
decreasad with the largest decline fraom 62.5 percent to 32.4
percent in the rainfed amechanized sector followed by a
decline fram 21.1 percent to 15.6 percent in the rainfed
traditional sector . In other words thg yearly areas planted
ta gorghum in the two impartant sectors of rainfed
mechanizred and rainfed traditional became considerably more

slable during the second period campared to the first period

. Changes in Yielus

1. The national average yield of sorghum declined by
Y.6  percent fram 393 kilograms per feddan in  the first
periad to 298 gilograms per feddan during the second period
. The average yields declined in all sectors . The smallest
decrease of 4.4 percent from 498 kilograms per teddan to 473
kiloggrams per feddan was in the irrigated sector . The
yiwlds in the rainfed mechanized sector decreased by 8.1
percent fram 334 kilograms to 307 kilograms,but there was a
264

substantial decline of 24 percent from 334 lkilograms to

kilograms in the rainfed traditional sector .
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2. For all Sudan growth rate in sorghum vyields
improved by 0.34 percentage points fraom —~1.77 percent in
the period to -1.43 in the second period(Tabled).However,this
improvement at the natianal 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
percent to 0.44 percent . Thus, only in the rainfed
mechnaized sector there was no yield decline during the
second 1l-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. Tha instability of sorghum yields for the country
as A whola wase less during the second period than during
the first period . The coefficient of'variability declined
by 9.7 percent between the two periods from 13.4 percent to
12.1 percent (Table 7).This improvement in the stability of
surghm yields occurred basically inthe irrigated and rainfed
mechanized sectars . The coefficient of variation of yields
declined by 6.9 percent from 25.9 percent to 2Z4.1 percent 1n
the irrigated sector and by 15.5 percent from 19.6 to 16.6
in the rainfed mechanized sector . The yields of sorghum
however , became more.variablg in the rainfed traditional

sector where the coefficient of variation increased by 41.1

percent from .49 to 21,0.


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

v - Changes _at the Regional Level

A. Chanaes in Production

1. VYearly average production of sorghum during the 1=
vear period 1972/73 to 1982/83 was the highest (711
thousand MT) in the Blue Nile region (Table 8) . It formed
36.02 percent of the natianal yearly averége productibn of
1974 thousand HMT . In the Blue Nileairrigated , rainfed
mechanized and rginfed traditional sectors , accounted far
28 percent,38 percent and 34 percent of the total, respectiv-
ely . Another approximately 32 percent of the yearly average
production of sorghum in the Sudan was produced in Fassala
regiuﬁ . Most af it (94 percent) was produced in the rainted
mechanized sector and the remaining 4 percent with river
flood waters . The shares of Kordofan , Darfur and Southern
regions were 13.81 percent,4,80 percent and 12.57 percent ,
respectively . It should be noted that the western regions
ot Fkordotfan and Darfur togefher produced less than 19
prercent of the national yearly average production . The
share of the rainfed mechanized sector in kordofan was 94
percent . Northern and khartoum provinces produced less than
one percent each:.

2. From  first to the second period yearly average
productibn of sorghum increased in all regions and all sect-
ore wilhin each region expect rainfed traditional sector in
the Blue Nile ,Kordofan,kassala and Narthern regions (Table?)
The largest decline of production in the traditional sector

was in the Kassala region where a yearly production of 117



-V

JFreooction

verage Sorahiug

Dictiributicon by Frovince and Crop Sector of &

ble &

Te

Z. Sudan

to 1952/E%

1972/7=

MT)

Crited

{in

Y

Fain{fed

Rainfed

4 ‘Flooded !

Vlrrigated

‘Frovince/Feqgion

Cura

1
1

Tradit-

Mechan-

. -

U=

-

19,271

iNorthern

=5 SN

&¢

(%18

L3 —4
Lode

|
1]
X
1§
M)
u
T

- d
- o
. []

o =0
I

- m - ”D| -
- o
oo

4
I~

—. wE e we m-

18

~
<L -

tEnartoum
Biue hNile

'

A

I8

148. =

Foardotan

%)

2 1 24.821 % . 8¢

?4.8:

Darfur

i2.571

Southern

"y
XA

1¢

19274.05}

706.65 1

319, 2%

O

1

'S. GO

-—
-
ol

1
L}

223.18

Total

100

5.8

S91.6%

27

1.

(4)

Share

- me mn re wE EEm ew eR SR e e S o= =

Sorghum produced in rainfed mechanized

come

g

areas i1n these two recions durin

*

years is included in rainfed traditional sector



1961762 —

b ]

y Frovince and by Sector

Sudan

-

T327/8=

1

2/ T

4

Froduction and Yield of Sorghum b

-

7

and 1572

3

1971772

Average Area

|

— ..
O TP O S N N << @ 0
oo { . s 0 4 . . ' . « . N . .
RO B VVIRE SR S S NN T N
L ™ b=y | L] [ — S R | | 1
(i8] i ! [ [ W L -ﬁ » -W e

|
[ [ S|
LWl 4 e o NS N, S R B C I B«
. NN { o
T o 1 4 O TR o T N & I 1 S o I A T «0 @ N~ 2
W PRI UL N B A g 0 ) 130 IO/ ™ by~ d Q] <t -
e o> 1
W=t e |
v | ) e e e e e e o e e e e e
m Gitd
. NIl ]
- NN |
o }
R P S N SR A R S S o B -
« U “ d il " . g Lo Dag all
ﬂ. - | T PO A i e I o] _M_ [ .h.u .U... o~ N
i i RIS ] o [N & r2q; 1 ] < vt

|
o ] Mmag 1N —“ N 0 g g s
e~ 1 D 1N <0 o Ty} 1 3 ww r~ U ® 0
=N | ~ « 0 . . s vt . [/ . . 2 .
- Y~ | . [T I J w Nl | M3 - ) - iy} 1] 1)
b= = [ - F -0 ! = u) ™ - < iy} <
= U A o - | v |

o |

i |

e "
T B B (2 -0 u) - 3 @ iy (Y] [0y 4
o - DSOS %] ¥ < I~ g G T — '
[0 O N 4 S| NiNe 4 — d 4
- _

]
H
1
t
[]
H
[]
'
]
]
1
L
1
1
[}
'
]
t
[}
'
[}
'
1
)
1
+
]
L]
1
L]
)
1
1
¥
1
L
1
1
1
[}
1
L}
1
1]

5
14
44

S

'

S

Frocoucticoen
-
-~
1
1

117

178
10

168
8
4

-
=
-2

1861762
71
5
16%
7

-

2
-
4
=4
~

W [ (YO B e (VY] a- L= e o o O ~ @ ~ <
e~ _ ] . . ] . . ] .”. . ID [} s s (] [}
e b g In 7 i) — 1 (101 o’ 1y} ! D
n~ | 0 YR «J o S o — < - iy} <
£ | T — — ] |
) |
- |
i v --_-- mm == e ee tm em ma em Mo ee oe e SE en S m= me eSS me eSS oo ee oo
[ o
O * . .
¢ s N R A B (AR T B R L9 <« ™M <
o ot e [ I ) ™ 4] 'y I~ 04 < 1 T —
D S T o« W U o _ L. g -0 I3 ol
- ~m — - - L]
oo |
id | }
il | . e e
. ST A | %
Yoo | * N
N I~ — ) iV < o -0 o~ 0 ) < — D
e Ra R | 13 -0 L= g 1) w o IS < 4 o -
gbs b = 0 v I I3 N [Tp] 4 3
A } - i
— |
| . o
|
|
|
| =t —~ - ~
oy bl R S
L | 1] Q = 0 ~ ~
0 | =~ @& nDO vornu0O ¢ wnO cl ¢ E
L | T o i) U A m vt o L L J
o = M C — w0 C+ Y c+ 1 o 1] n}
~ Qa | | O m .~ i OO0 T~ 0 U A 3 £ £ +
L.+ | [V} - A0 fi]] - 0L he) £ 0 e .m +J L
0 u i 3 Lsuaw g L~ um oL Um L T &N
- U [ LW T Ll Wy 0 G L o ) g
o ()} [ - - =k 2 ul Z o} 93] N ax
e | s, "y /.. e AN ~ ~
(i - ( ) i L I~

- mA em e am we ee me es e

[]
v
1
"
1
L]
]
[
)
3
1
1
]
L
1
L]
1
»
]
1
1
.
1
»
?
]
)
)

in the upper Nile .

"Irrigated"”

includes mechanized areas

-
~

/B8

%

-z

1971/72)

198
1970/71)

(1961762
(1968769

) years average
yvyear averaage

Irrigated and flooded areas are shown together under
4_

Average area for 1972/73 -

(1)
{ii)

* %

" Note



thousand MT during the first period disappeared altogether.
On the other hand the largest absolute increase of 557
thousand M™MT in the vearly average production in the rainfed
mechanized sectar also cccurred in Kassala region .. The
second largest increase of 208 thousand MT (335.40 percent)
in the yearly average praduction in the mechanized gzeclor
occurred in the Blue Nile region . 8outhern region as a
whole also experienced considerable increase where yearly
avarage production increased fraom 101 thousand MT to 248
thousand MT . A large part of this increase , however , was
in the mechanized sector in the Upper Nile province .,

3. From first to the éecond period annual growth rates
in sorghum production declined in most secters within
regions , ejcept traditional sectors of Kordofan and Darfur
regions (Table 100 .

4. Instability in sorghum production , as measured by
the coefficient of variation (Table 11) , decreased from
first to the second period in most sectors within regions
ercept traditional sector in the Kordofan and Northern
regions . |

B/ Changes in Areas

1. From first to the second perfud average areas
planted to sorghum per year increased in all sectors within
regions uwcept the traditional sector in Kassala region.
During the first periad an average of a2

thousand feddans were planted to sorghum in the traditional

sector in Kassala region each year . But during the second



period ne such areas ae reported . 0On the other hand
largest increase of 1092 thousand feddans in areas planted.
annually in the mechnaized sector also toak place in this
region . It was followed by an increase of 688 thousand
feddans in the Blue_Nile raegion and 451 thousand feddans iﬁ
the Kordofan region.

2. Annual growth rates in areas planted to sorghum
increased from first to the second period in Darfﬁr and
Southern regions and in traditional sector of the Blue Nile
regian , but declined elsewhere (Table 10) .

3. Instebility of areas planted to sorghum as measur cd
by the coefficient of variation increaséd fram first to
the second pericd only in Southern and Northern regions and
the mechanized sector of the Blue Nile region but it
denreased in al; other sectors (Table 11) .

C/ Chapges in Yields

i. Average yields of sorghum declined from first to
the second perind in all sectors in all regions , eicept
in the mechanized sector of Kordofan where they increased
from 230 kilograms per feddan in the first periodl tao Elé
kilograms during the second.period (Table 9) . However the

decline in mechanized areas of lKassala was quite small (2.8

percent .

2 In irrigated areas of Blue Nile region the annual growth

rate of yields impraoved very slightly by 0.5%4 percentage

pointe from -5, 50 percent to -4.94 percent .
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1. The first period in this case wWas only four years from 1968/69
to 1971/72 .
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A negative grawth rate in yield of this qrder in irrigated
areas should , however, be of very serious concern . In
mechanized areas of -the Blue Nile reginn there was nao
appreciable change in the annual average yields between the
two periods . In the mechanized areas of Kardofan, however,
the grawth rate increased by 4.30 percentage points from
-3.24 in the first period to 3.06 in the second period . In
the traditional sector the yield growth rate increased Ly
10.00 percentage points in Kordofan region but decreased by
2.85 , 4.91 and 7.70 percentage points in the Blue Nile ,
Darfur and Soulhern regions , respectively .

3. Except for traditional sector in the Hlue Nile and
Kardofan sorghum yield were more stable during the second

period than douring the first period in all other sectors and

regians .

v Yield Decline
The national average vyields of sarghum in the

Sudan have been declining for the past about two and a half
decades . As shown in Table 4 the national
average vields declined at an annual rate of -—-1.354 percent
during the 22-year perod from 1961/62 to 19BZ/B3 . As
discussed in the previous section the average yields have
declined almost in every sector in all pravinces from the
period 12&1/62 = L1971/72 ta 1972/73 - 1982/83 (Table 9).At
the same time the areas planted to sorghtun increased 1in

every sector but the growth rates of area expansion slowed

down from first to the second period .Also,the yields during



=2
the second period generaly became mcre stable  than during
‘the first period .

Yield decline from first to the secbnd period wag muclh
sm;ller in the mechanized sector than in the traditional
sector . Even for the tctal 22-year period annual rate of
decline in yields in the mechanized sector was quite small
(=0.79 percent) . During the second ll-year perind there was
actually a slightly positive (0.64% percent) rate of growth
in yields in this sector .

During rapid area expansian phase of agricultural
development the land frontier |is erpected to move to
marginally less productiVa lands . Without simultaneous
improvements in biochémical technology the average yields
per unit of land area are expected to fall.This,however ,need
nol mean that the existing seed technology is deteriorating
or that the lands previously' under production are becoming
less productive . The data pfesented in this report indicate
that the areas planted to sorghum in the Sudan during the
22-year period have expanded quite rapidly . This has been
particularly so in the rainfed mechnaized sector which in
all likelihood pushed traditional farmers ta more marginal
arreas . Uungequently, the yield decline in the traditional
areas has been more rapid . These arguments suggest that the
rate of expansion of areas planted to sorghum in various
parts of the country in various sectors should infiuence the
rate of yield decline. Accordingly ,to test this hypothesis

the following regreasion Was estimated .
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Ihe fFigures in thae pecenthedes are the t-values .
Yoo The annual rate of growth (decline) in  sorghum

“viwelds  in oa particular sactor in a given region .

XL = The annual rate of growlh in area planted to
sorghum in the corresponding sector and region .

XE = (Jne for the‘irrigated sactor O otherwise .

X = Une for thé rainfed mechanized sector O

otherwise ;
The data malrix for this regression is  presented in
Table 12 . |
Fased on Lhe reygression (1) results presented above  we

make the following camments .

1. Molding constant Lthe influence of irrigation and
mechanization the rate of decline of sorghum yields has

Leen strongly influenced by ihe rate of expangion of areas

planted to sorghun .

s Holding constant the influence of Lhe rate of area

PO

erpansiaon and mechanization the  decline of sorghum yialds

has bHwen more  in the drrigated  areas hean in the rainfed

A . This result should be of very srious concearn .

K Holding  cunstant the influence of area wpansion

W

influence the

ard berigation , mechanzation as guch did nol

Jewlite rale uf sorghum yields .
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Vi Summary and_Implications of the Results
Le  The - purposes of this paper are (1) to describe
sorghun production  trends and patterns or change in  the

. . ) {
Suan at the pational and regional levels by sector ,over

the 2W--year period fraom 19461/62 to 19B2/8% , (2) to examine
it the production of sorghuwnm  had become more unstable
overtime, {Z)  to examine the sources of grawth of gorghom
production , (4) to examine the patterns and causes of yleld
decline , and (%) to campare irrigated , rainfed mechaniood
and ralnfed‘traditional sectors . For comparative purposwes
the 22-year period was divided into two équal time periods
of 1l-year each ;3 the first period from 1961762 to L0O/1/7%

and the sacaoand period frum‘1972/73 o 19782/8% .

2. The time series data used in the analysis are  ay
reported by the Ihinistry of ﬁgriculture and Natiual

Resources in various issves of the Bulletin of Agricullural
Statimtics , Year hook of Agricultural Btatistics , Current
Agricultuwral Statistics ,  and the Bulletin No. X from  the
Mechanicsed Farming Carporation .

3 For  the $@-vear period sorghum production in Uhe
Sudan increased at an annual compound rate of growth of 2.5
percent . Thie is quite an impressive performance in sor gl
production . During fhe corresponding period , the ireen

Revelution countries of #fsia actuwally recorded lower  orowth

——n . oy - — o o4 o Tt e S 4 1t S B ot STkt Bt PA A Ak ok v S e P S St S 0118 Y = @ e (s e e o S0 (S e G H0e T i G 1% IE e om & & s MG 4 e e S R s e

i. Sorghum production is divided into 3 main sectors; Irrigated
yrainted mechanized and rainfed traditional (nan—mechanicedi
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rates . The yearly averagl production iﬁcregsed hetween the
two peripds by 650 thousand MT from 1324 thousand MT in hne
first period to 1974 thousand MT during the second period :
The source of this growth bhas been rainfed mechani ¥ ed
sectar which contributed 114 percent to the yearly average
increase between the two periods and e#perienced an over-all
annual rata of growth of approximately 12 percent .
Irrigated and traditional spctors wperienced. slightly
negative grawth in sorghum production ;

4. At the national level the variability uf production
increased in the irrigated and flooded sectors which
produce approximately 11 percent of total output of sorghumn
JThis caused a slight increase in the overall variability of
sorghum production in the Sudan from 5.0 percent during the
first period to 2&.5 percent duwing the second perind @ven
fthough in the rainted seclor thch produces about 89 percent
aof the sorghum output,production became much more stable. The
coefficients of variation decreased from 61.8 percent  to
4.6 in the rainfed mechanized sector and from %2.1 percent
to 2@.% percent in the rainfted traditional sector . At the
regional level also production in most cases hecame  morea
stable during the second period . At the same time sorghum
yields also bécame nore stable in all sectors and regions

wcept the traditional sector in the‘Blue Nile and kordotan
regionsg .
However , inspite of & yeneral declipe in instability of

sarghum production  1in the Sudan the magnitude of
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instability is wtill cquite high « Five times during the 1i-
year periog 1972/73 td 19827683 , apnual sorghum productiaun.
tfell balow the mean . The absolute level of productian risk
(in terms of the standard deviation) was 923 -thousand M and
the relative risk as measured by the coefficient of
variation was 26.5 percent . Ifn the rainfed mechanised
sector which produces about &1 percent aof the total sorghum
output the coefficients of variation were even higher ; S9.4
percent in the Blue Nile , 40.7 percent in Kassala and Z%.0
percent in Kordo{én . These instability magnitudes are
rather high and seam tq lend same tentative suppart to the
intuitive arguments anﬂ concerns for a more serious
considgration of the food secﬁrity palicvy for the Sudan

O a long term basis Sudan has been a surplus producer
of sorghum . 0On the other hand the data discussed above
indicate that annual output of sorghum could gquite often be
inadequate to meet doinestic demand . For such lean years a
system of storage and distribution consistent with laocal
shortayes s necessary . Except during the vyear 19847403
which suffered an unusually high loss of crops because of a
very severe drought,Sudan in the past has been guccessfully
meeting its annual food deficits (annuwal production = annual
consumption) Lthrough storage and distribution activities
primarily under@aken by the private trade . However, this
does not mean that in periods af acute shortages, there may
not have been hardships to the bupulatiun in various parts

of the country . Large scale populatian movements, for which
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Budan is well Enuwn, a;e a rasponsge to such hardships . ret
the public  authorities  in the Sudan have refrained Jrom
induldging into any large scale food procurement, storage

and  distribution activities . This could be because of the
prohibitive costs of such activities in view of the sparcé
distribution of population and the very large distances
involved . [t could alsa be because of the cultural
traditiaons of food sharing during the periods of haroships
. In any cass, thig response of the public anthorities , is
symptomatic of the belief that Sudan, at least untill nuow,

did not need a public fond procurement and distribution
system .

A public food procurement and distribution system
whether directly undertaken by public authorities oar on
their behalf by the international food aid ayencies , shall
in part , be a replacement of similar activities currently
being undertaken by the private :trade,and consequently would
onkail considerable social costs o In view of  the resulls
dicussed  above  thatl ﬁhere has beern zome decline in  the
imstapility of sdrghum productian in the Sudan aside from
the 1984/8% drought, the past attitude of  the public
authorities towards a foad distribution system,and the pogsa-
ibility of in:rmase.1n the sorcial  cousts  invoived,i1t  seweng
prudent that the desirability of a food security system

chould be very carefully studied .

T During the 22-year period of aur analysis area
planted to sorghum and total sorghum continued to eupand

but sorghum yields per unit of land declined in all sectors



«xe drrigated, rainfed mechanized and rainfed Lraditiona)
... at the npational as well as regional  levels . The
national average vyield declined by 1.6 percent fram 552
kilograms  per feddan during the first {i-year period to 298
kilograms per feddan during the second ll-year period . The
annual  rate of decline for the entire period was -—~1.'754
percent . Our analysis indicates khat this yield decline was
asically due to a rapid rate of expansion of area  planbed
ta sorrghum  which pushed cultivation in the rainfed
mechanized sector but more so in the rain-ed traditional
N

sector, to  the marginal lands, and that mechanizabtion as
such did nol influence the decline rate of sarghum vields .
In addition, the decline in natimna] vield was alsa due te
decline in  yiclds in the irrigated sector which holduog
canstanlt  the influence of expansion of areas . This is nat
what one would ord}narily expect and should  indeed be a
matter of serious concern .

The rate of yield decline in the rainferd nmechanised
sector, for the 22-year period, was the lowest compared to
the otheF sactors. In fact during the secénd Li-year period,
the growth rate of yields in this sector was positive and at
the same time growlth rate of area expansion had become muach
slowar . That is, the yields in this sectof, during  the
second period were actually increasing .

The implicatiung of these resulis are that  =sinee Lhe
rate of expanasion of area in the rainted mechanized swecior

which has been the key source of arowth in sorghom oabpod
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has been slowing down production ipcféases in the future
from e#panEiUH .q{ area would be relatively nore dif@icult
and thal such increases would have to be supplemented (i) by
hasteniny Lhe adoption  of yield increasing biochemical
techanlogy , and (2) by a rapid diffusion of the prae-
planting tillage technulogy currently being demonstrated by

the Lnndd1an International Development Agency at SIM SIM .



Appendi x



Table 13. Sorghum,Area,Production and.Yields,1961/62-l983/84,Ralnfed
Sector , Sudan .

Area in 000 feddans -~

Production 000 MT

- Yield in Kgs/feddan

Season |  Rainfed (Mechanlzed) Rainfed (Ttaditional) | Rainfed (Total)

Area |Prod 3‘116 Area | Prod Q\I’d Area Prod ‘Tl’d
61/62 974 394 405 | 2059 742| 360 | 3033 | 1136375
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
66/67 508 113} 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
76/71 3368 | 1047 | 311 | 2802 523 | 187 | 6170 | 1569 | 254
77/78 3452 | 1203 | 348 | 3165 695 | 220 | 661 | 1898 287
78/79 3397 | 1066 | 314 | 2927 88l | 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
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Table 15. Sorghum area, pcaduction and yields in Blue Nile province
1961/62 - 1982/83 (irrigatad, mechanized and traditional
sectors) Swlan .,

Atea in 000 feddans - Production in 000 MT -~ Yield in Kgs/FD
I“scason Irrigated | Mechanized Traditional
- Av, Av, Av.

Area Prod. yvld. Area Prod. gld. Area Prod. Yld.

61/62 | 356200 230420 645 | 100015 40638? 406| 732145 269751 304 |
62/63 | 339680| 123060 | 362 98410| 52160{ 530| 877930 286570| 326
63/64 | 254683 | 219027! 860 9400 41960% A46| 907667| 365283| 402 !
64/65 | 273570 | 164940 | 603 | 110500{ 32270i 292| 696550| 236970| 340
| 65/66 | 253109 ] 165020 | ~ 652 | 116920 42335| 362| 828565 301209! 364
66/67 | 283280 | 149280 | 527 | 126465{ 33317! 263| 624121| 188299 302
67/68 | 381920 | 229152 | 600 | 179368 67313| 375/1479871| 692095} 46R
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] 133673 | 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 | 198363 | 425 | 921800| 293950 | 319 909483} 132184 145
77/78 | 435136 | 228534 | 525 | 902000| 237000 | 263{ 912679 2083A8| 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{1020000! 288000 282

81/82° 446000 | 221000 496 |1828000| 725000 | 397[1080000( 363000: 336!

1
!
'

477000 |198000 415 11476000| 288000 | 195 810000 138000, 170l

82/83
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Table 16, Sorghum area, production and yieldé in Kassala province
1961/62 ~ 1982/83 (irrigated, mechanized and traditional
sectors) Sudan .

Area in 000 feddans -~ Production in 000 MT - Yield in Kgs/FD
season Irriga—f:"ed;‘ MechanIzed Traditional
Av. Av. Av.
Arca Prod. Yld, | Area Prod. Yld.| Area Prod. | Yld.
61/62 44790 | 13700 306 874345| 353508 | 404 | 430155 | 170).72 | 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 909¢C 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 257334 | 420 [1022200 | 431511 | 422
68/69 17090 10140 593 776330 | 217268 | 280 0 0] O
69/70 56647 | 24505 433 | 1243988 347889 | 280 0 0| O
70/ 86261 | 34271 397 | 1693742 | 436624 | 258 0 0] O
71/72 37588 | 17855 475 | 1467970 451991 | 308 0 0f O
72/73 53290 25631 481 1082935 | 208021 192 0 0 0
73/74 65800 | 24000 ’365 1390500 | 447500 | 322 0 of O
74/75 83000 | 30530 368 | 1635000 { 561000 | 343 0 o O
75/76 78000 | 20956 269 | 2000000 ( 706000 | 353 0 o] ©
76/77 23000 4600 200 1910000 | 522000 273 0 0 0
77/78 60000 | 22000 367 | 1848000 [ 554000 | 300 0 0 O
78779 95000 | 42000 442 | 2043000 | 516000 | 253 0 0] O
79/80 35000 | 10000 286 | 1672000 | 467000 | 279 0 o] O
80/81 74000 | 28000 378 | 2191000 ) 775000 | 354 0 0f O
81/82 110000 | 38000 345 | 2958000 (1183000 | 400 0 0f O
82/83 93000 | 29000 312 | 1961000 | 671000 | 342 0 o O
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Table 17. Sorghum area, production and yield in Kordofan province
1961/62 - 1983/84. (Mechanized and traditional sector),
Sudan .
Area in 000 feddans -~ Production in 000 ¥T - Yield in Kgs/FD

Season Mechanized Traditional
Area Brod. | 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 2ll
67/68 - - - 468000 | 145000 310
68/69 200 144 720 483800 | 112865 233
96/70 685 623 90% 922315 | 309377 335
70/71 15714 7498 | 477 920280 | 226502 246
/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
71/78 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 |10400G | 374 800000 | 165000 206

81/82 256000 88000 | 344 825000 | 206000 250

82/83 504000 [135000 | 263 718000 | 157040 219
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Table 18. Sorghum area, production and yield in Darfur province
éggl/ﬁz - 1983/84. (Mechanized and tradtional sector):
an .
Area in 000 feddans -~ production 002 in MT - vield in Kgs/FD

Season Mechanized ' Traditional

T Area Prod.| Av. |Area Prod. AV, -

y1d ¥1d
61762 | - - —| 110,000 | 35,000 318

62/63 - - | - | sis,000 |189,000 | 365
63/64 - - | - | 280,000 |139,000 | 469
64/65 - | - | 348,00c 122,000 | 316
65/66 - - | - | 340,000 | 72,000 | 209
66/67 - -l - | 310,000 7,000 | 229
67/68 - _ | - % 142,000 | 51,000 | 339
68/69 .- - | - | 159,000 | 42,000 | 264
69/70 L7 1 - ) 1e,000 | 84,000 | 575
70/71 - .| - | 172,000 | 88,000 | 512
71/72 - _ | _ | 148,000 | 50,000 | 338
72/73 - |~ | 118,000 | 45,000 | 381
73/74 1400 | w0 [w0 | 174,966 | 56,500 323
74/75 wio | soo [179 | 02,00 | ss000 | 248
75/76 s700 | 695 [122 | 304,500 | 77,316 254
16/77 000 | soo [114 | 343,356 | 54,500 275
77/718 6000 | 2000 |[333 | 427,208 167,000 390
78/79 j000 | 200 |66 | 452,000 {130,000 288
79/80 - - |- 341,000 | 66,886 196
80/81 - - |- 405,000 | 89,000 | 220
81/82 - - |- 415,000 [112,000 | 270
82/83 - -1 452,000 {125,000 277




