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Trends and Changes in Sesame Production
in the Sudan: 1961/62 - 1882/83

1 __Introduction

Sesame 1s an  important oilseed crop in the Sudan which
is grown ontirely under rainfed conditions . It is also an
important expori crop . On an average for the 4 years 1880
to 1983 Sudan exported 61111 MT of sesame, 1344 T of sesame
oil and earned LS 37.6 million per year which is slightly
more than the export earnings from groundnuts . llowever, the
relative importance of sesame among the 5 main food crops
of Sudan hes been declining . As shown in Table 1, on an
average for the ll-year period 1961/62 to 1971/72, sesame
occupiled 16.6. percent of the total area planted to the b
crops and contributed 8.8 percent to their production
‘These shares for the 1ll-year period 1972/73t01982/83 dropped
ta 15.6 pe;cent and 6.7 ﬁercent.respectively,and further
declined to 13.5 percent and 5.9 percent for the more
recent G-year period 1979/80 to 1983/84 (Table 2)

At the sume time average yearly area planted to sesame
increased approximately 77 percent from 1239000 FD during
the flrst 11-year period to 2201000 FD during the second
11-year period (Table 3) For the 22-year period 1961/62 tc
1ys2/03 areas planted to sesame continued tc incrense at ar

average annual compound rate of growth (computed from log-

l .

Sorghum, Wheat, Millet, Sesame and Groundnuts

-1-

Best Available Document



Shareé of Individual
Production of Focd Cr

Tabile §

aops,
1972/73 to 1982/83.

T et e s o

Food Crops in Total Area and .
in the Sudan Averages of

e e}

1972773 b
1982/:3 -

1961/62 to 1971/72 and
S ___-_T_-___-____-__ﬁ_m______7u_
' I ]
VOrap ' Froduction '
! ! .
t t e T e T e e '
. 1381 /62 o 1972,/758 to!
' V1971 /70 v 1922/83° '
!____________J_______“-_f_~_________i
] 1 { '
t H 1 ]
: | ! (Percent)
! ' ] t '
1 Sorghum 89,7 ' 55.8 !
| ! ! ]
i i ] !
iWheat ' 3.7 ' 6.2 '
t 1 ! N [}
! L ] ]
Millet V14,9 ' 11.¢ !
| 1 | ]
] [} ] t
VResame , 8.8 ! 6. 7 !
| ] ! [}
| i ] 1
1Groundnutse 12,9 H 19,5 !
: | '
| t 1
] ] ]

2.
19,
16,
11,

4
1

(9%
]

15.¢

14. 4%
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Table 9 S5~-Year Average Production and Area of Fcad
Crops,1979/80 to 1983/84, Sudan ‘

) T ) - |
1 ] ] ]
' H Production ' Area '
i ' - (000 MT) ' (000 FD) )
' ' ' _
K ' ' i i
:Sorghum 1 2118 (59.4) (78.7) 7863 (52.1) (71.8) |
] ] ] ]
! ] ] . 1
Millet ' 392 (11.0) (14.8) ! 2730 (18.1) (24.9) '
' ] t . ‘ ]
{Wheat {180 (5.1) ( 6.7) | 360 ( 2.4) ¢ 3.3 |
! o i ' . i . i
i Total-cereals i 2690 (75.5) ( 100) 10953 (72.5) ( 100) '
] t 1] . t
1) ] . i !
1 Sesame ! 211 ( 5.9) (24.1) ! 2040 (13.5) (49,1) '
1 1 " ] . ]

] ] . 1
;Groundnnts i 663 (18.6) (75.9) ! 2111 (14.0) Q50.9) i
! P ! ) ’
1 Total-oilseeds ! . 874 (24.5) ( 100) ' 4151 (27.5) { 100)
i i | 1 |
i Total-foodcrops ' ! 15104 ( 1c0) '- '
] ] t N ]
N X X X
{ [] ] ]

Note Figu;es

in

the parentheses

are percentages
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Table 4 . Compound Annual Growth Rates of Production, Area and
Yield of Sesame, 1961/62-1982/83, Sudan

0.32

1Sector | Growth rate of o
i ] [ |
l | —— r— -t
! i y  Production ! Area’ ' Yield, !
i ' ' } i L
j ! | ) o
tAll Sudan H 1.52 i 4.84 ' -3.17 |
t ] [ t 1
' ! : ] 1 S
iMechanized H 9.49 i 11,562 1 -1.82 |

1 . [} | |
Traditional ! 2* I 3.88 Po-3.T1

.= .= o

1 ] ] ]

¥ The growth rate i1s not significantlv different from zero
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trend regﬁession) of. 4,84 bercent and productlon grew At an
annual rate of 1.52 pgfcgnt . (Table 4), Durlng this lPrlOd
there alsq have' been, large intersectoral (Mechaoized
traditiona;?.and ;nte:regional changes ip thd productidn of
and areas planted ta sesame . For example, as an averag~ for
the 11- year period 1961’62t01971/7 a little over 18 pencent
of sesame was ‘produced in the rainfed mechanized sector;\For
the period 1972/73 - 1982/83 it increased to 30.1 perchnt,
and moye recently during thg S-year period 1979/80t01983784
the figure has been 28.% rercent (Table 5). This p&ger,
theretfore, idims at 'dooumenting the trends and changeﬁzin
sesame produdtion, Aareas and yields at the nationaluand
regional lcvels for the 1alnred mPchanlzed and ralnfed tqad-
itional sectqz crops by using the time series data f10m1961/
62to 1982/83.In describing the trends and patterns of Ohange
in the production of sesame we hope to increase Lur
understanding; of the nature and magnitude of instability!of
production, pBources of increase in rroduction, causes iof

i .
vield decliné and compare the mechanized and traditional

sector crops
TheA °°~year period of 1961/69 to 1982/83 is diviJed
intd tww tlm@ periaods uf 11- VL&IS each, the first peri;d
from‘ 1961/62'to 19/1/7 énd'the'ﬁecoﬂd ppribd from 1972/%;
to 198 /83 . quuh a lelSan allnws comparlsons of delc;s
»tlvndq and varddblllty in productlon between the two perioﬂs

and to comment- upun ghangeﬂ in theif.magnitudes hetween tﬂc

two Prlods, aceross rcgluns and mechanlued and tladitlon[l
P
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The Dgpartment of Agricultural Economics and Statlstics
(DAES}, Ministry of Agriculture and Natural Resdurces

(MANR) Sud%n , rvegulary repbrts area, yield and outpuli data

.for sesamg (énd other craps) by provinces . All ot the

' ’ \
sesame crép is grown under rainfed conditions . The data
for mechénized and traditional secltors are reported
separately

Most iMANR area and yleld statistics for asesame ! crop
have been :subjective ¢stima£es . As yet there are no;crop-
cutting surveys for this crop

In the ensueing analysis, area, output and yield data
for mechanized and traditional sectors are used for the
periad 198i/62 to 1982/83 , as reported by MANR in v%rious
issues of the Bulletin of Agriculiural Statistics , Ye:nrbook

of Agricultural Statistics and Current Agricultural

Statistics
1il _Changes at the Natlopnal uevel

A. GChanged in Production

it' ;Thé ?avéfaée 'yéarly production OI veasme 1q. wne
Sﬁd;nl‘inéée;éed byﬁél.d'perée;t from 194000 MT durinﬁ. the
fifét 11-yéar period 1961/62"1571/72 to 237000 MT duriﬁé the
sécond ii-ayear périod J197ﬁ/75' £0 1982/83 Table ﬂ.)
Major part:bf ﬁhis.iﬁcréaSe (86;3 percent) took place 'in the

mechaniced. ' sector and only 13.7 percent in the tradifional



L.

sector . From fivst to the secund period procduation in' Lhe
mechanized sector increassd by about 102.9 percent unﬂ in
the traditi%nal sector only by 3.6 percent. As a result: the
mechanized ‘sector durirg the  zecond period produced 30,01
percent of the total sesame outputi as compared to 131
percent during the first' period 1.' As shown in Talle Biﬁore
recently this share of the mechanized sector during the 5
year periodf 1979/80 to 1983/84 has been 28.6 percent :.

2. During the 22-year period national output of sesame
grew at & modest annual rate of 1,52 percent.However,as dis-
cussed in the above section production in the mechanized
sector grew at a relatively high annual rate o} 9.49.peréent
whereas in  the traditional sector the growth rate waﬁgnop
significantly different frow zero (Table 4 )

Duriné the first peridd scsame production in the S?dan
increasaed al a fairly high annual rate of growth éf .3.64
percent  but  during the second period growth rate dec%ined
to -0.54 percent (Table &) . In the mechaniaed sectoffthe

production during the flrst peciod grew at a ‘rather 1rapid

rate of 18.84 percent per aunum but declined to -3.30 dﬂﬁing

tﬁe sécondfperiod. And iﬁ the trédiﬁiohél goctor it declfned
from. a small positive growth rate of 0.69 percent to -3.35
perceht | . However, it should be pqinted.out that i the

’ '

growth rateb of the second period havé been pulled down™ by
an exceptionally low level of production in 1982/83, the

terminal year of our data, due to & severe drought

T Thess data are reported in Table 10

Qe
v



Table & Ghanges in Gempound Minual Arovwth Rates af Pp@duuhi@n,
Area ' and Yield of Sesame, 1961/62-1971/72 to 19?2/73-
1982/83, Sudan ‘ '

| Sector T i Growth rate “;‘““@EST«EH“’EEEE “"“T“’EH&E’.&S T
! ! 1361,62- ! 1972/73- ! { '
! y ! 1971/72 . 1982/83 ! . )
e I —— e : b |
) ' ) ' '
] I . - + 4 ] |
' . Production ! '
' ' ‘ ' ‘ i ) i
tAll Sudan ! 3.64 - ! ~3.5¢4 - ~7.18!
] ] I ‘ ] ]
t . . 1 : [] ] . ]
:Mechanized ! 18.84 | -3.30 H -22.14!
\ ) ] t ] ' .
' " . ' 1 ' ]
'Ttaditicna] ! 0.69* ! -3.35 : -4}04!
] t ] ] R 1
: z I
: ' ) ! oo
1Ail Sudan " 7.42 ! -2.45 ! -9..87!
) ' ] ] . )
) -l ] 1 ' ]
HMechanized ! 21.45 ! -2.76 ! -24.921!
| 1 [} | ' |
! 1 ¥ ] . ]
:Traditional ! 4,83 H -2.21 : =704
' ' 1 ] . ' O I
] ] [] ] . ]
i ] ; Yigeld ' |.j
1 = | 1 v

' - | ' N R
{ALL Sudan [ =3.49 | -1.01 : 2.48]
: : X ,' o | o
rMechani zed ! ~2.23 ! ~0.83 ! 1.40Q!
1 t ] ] P |
[} r ] o 1 M
ITraditional b -4.05 ! -1.18% | 2.¢7!
' b ! ' i
1 [ - ! il :
[— [ - [ -— 1 —~———t

{
* The regression-'coerficient from which these Browth rates are

calculated - are nop,significantly:different from zero



3.  Ad shown in Table 7 the yearly production of nesane

in  the Sudan, varied during the 22 years from a lnw of
1330060 MT-in 1966/67 to & high of 340000 MT during ;é72/73
Wwith a coetficient, of véantimn .of 24. 0 percenﬁ:
ﬁroductimﬁ was more variabic in  the mechanized ;éctor
(CY=55.6 percent) than the traditional sector (VdEBO.B
perent).

Howev?r, the vyearly level of production of sesame
became more stable during the sscond ll-year period; than
during the first 11-year ﬁeriod . As shown in Table q both
the absolu#e (standard;deviation) and relative (coeffﬂcient
ot variat?on) variabilify in the yearly production deglined

i
considerably from 80.0 percent to 24.9 percent i the

mechuanized' sector, from 30.5 percent to 22.6 percent~in the

traditional sector and from 29.4 percent to 17.9 perceit for

all Sudan

P__Changes:in Areas

'

- 1. Average yearly areas planted to sesame in thejSudan
increased ;By 77.6 percent from 1239000 FD during the.first
ll-year period toZZdlUOOFD'dufing’thé second period(Tawle 3.
Areas ln'bhe'mechahiiéd ;éctof incrcased at a faster: rate
than thé i traditional sector and from first Lo the @econd
period inc;easéd hy 146'percent from 226000 FD to SSBOdOFD
Iﬁ thé.traditional sectbr éreas. increased by 62.4 pgrcenp
from 1013000FDt01645000 FD.AQ a'consequence of these changes
tﬁe“éhére;of the mechanized sector in the'tofal areas planted
to seséme in the Sud;ﬁ increééed.fromIB pércent in the;first

{ [

period to 25 percent in the‘second period, and the sh@re ot

-



Table 7 . Average Productioh, Area and Yield of Sésame, 19&1/82-
1982/83, Sudan

Production in 000 MT
Area in 000 FD
Yield in Kilograms/FD

Max imum 1Coefficient . |

ioector . Average| Minimum |

' } i ' tof variation !
' — i O ' 3 L H
) ' " ' i ' i
| .= | Peeduetion | T
: I8 h 1 | o 1
iAll Sudan L 216 ! 133(€6/67)) 340(72/73)! 24.9 H
t | [} ] 1 . I
] t H s ] .l . |'._ ]
iMechanized v 53 ! 4(64/65)) 111(77/78)" 55.6 !
' | i ‘ i . 5
yTraditional ! 162 ! 74(68/69) ) 297(70/71)1 30.8 !
] b : 1 . { 1
| ¥ . Aea | ~! |
] 1 ] 1 ] 1
] [ [} ] ] 1
1All Sudan .1 1720 ' 776(62/63)12847(72/73) ! 33.8 !
] ] ] t [] ]
) ' ] ] 1 )
1Mechanized o391 { 28(64/65) 732(73/74)! 57.6 | !
1Traditional | 11,329 ! 696(62/63)12847(72/73)! 31.7 ! '
1 ] 1 ] [} ]
! B 5 Yield | : P
1 [ 1 : i t ]
] ] ' ] i ! 1
1411 Sudan 126 : 82(82/83) 238(61/62)! 26.8 '
] | ) | ] | fl ]
BN ] f t ] ] !
‘Mechanized i+ 136 ! 78(61/62) 394(62/63)! 41.4 i '
t | 1 1 t [}
i i ] ] ] ! i
i Traditional | 122 ! BO(70/71) 264(61/62)! 35.0 ! !
' | ' ' ! : I
' ) ! f .
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Table 8 . Changes 1in Coefficient of Variation of Production,
Area and Yield of Sesame, 1961/62-1971/72 to 1972/73-
1982/83, Sudan ’

TSector ' Coefficlent of variation d Changc;
j 5 (%) ' E (%)."
| i B
: \"1861/62- ! 1872/73- ! .
' v 1971772 1 1982/83 ' ;!
1 i i - ~
i i roduct; i '
] [} ] R []
| ‘ t
'Al11  Sudan | 29.4(67.1) | 17.9(42.4) . 1-39.1(-25.7)
i ) . ' . ' t
J . ] ! t
yMechanized ! y 80.0(28.0) ! 24.9(17.8) © 1-68.9(-36.4)
' ' ) | !
! ! t !
iTraditional i 38.5(61.2) ! 22.8(37.5) 1 -41.3(-28.7)
1 1 [} ]
! ] 1 -4 A
: o Area | : |
[} ° H ] : . 1
h n H . ' | . 1
1All Sudan ! ¢ 29.7(367.8) ! 11.4(250.9) !-61.6(-31.8)!
1 ' 1 1. 1 )
1 . S | ! 1 ) |
1Mechanized % ¢ 84.8(191.3) | 17.9(99.4)  =78.9(-48.0)!
1 1 1 1 {
! . . ' ! i | ! '
i Traditional ' p29.8(¢302.0) ! 15.2(250.3) (-49.0(¢ W7.1)!
I ¢ 1 ' ] . [
] ' ] ] i R ll
i ' 3 Yield ; 5 i i
! [} t ] [}
1All Sudan v 19.9(31.7) ' 9.3(9.9) VH3L3CT0. Ty
‘ i | l : !
EMechanized , v A47.2(81.3) | 18.3(23.7) 1~-61.2(-70.9)!
| . ' | ' . |
1 ! t ] R |
ETraditional ! v 28.2(44.3) ! 13.9(13.4) 1-50.7(£93.8) !
1 ' | 1 ' '
1 t t ! I
! 1 | ' - - L

Note Figures . in parentheses aré standard deviations

“13m



the tradltional sechor urﬂppud from 82 pelncut to 75 pwrﬁﬂnt
(Table ?),.. HOW*VPI. - a much larger part.(GS percent) of
the total increase of 963000 FD in thelaverage yearly;areas
planted to sesame , 6qcurred in the traditional sectjr as
compared t$ 34 percent in the mechanized sectgr . Inéother
words, t% absoclute inérease’ of areas planted; waer
approximately double in the traditional sector toe thit ol
the mechanized sector

“. The annual,growth rates of area planted to Jesame
were highv during the first perlod The maximum alda of
2847000 FD planted to sesame in the Sudan was durlnw tﬁe
vear 197¢/73 and negative growth rates are observed in all

sectors durlng the second pPIlOd '. Thc exceptlnnall" high
1

. levaels of- plantlng in 1972/73 the first year of the qecond
!

ll-year period and excaptlonally low level of planting

during the¢ terminal year of 1982/83'due to severe drgught,
) ' ) {

have caused the growth rates during the second period, to be

negative . OQtherwise the vearly areas planted to sesame

from 1973/74 to 1981/89 seem to be talzly stable.
3:' Fof the 22-year pexlod the areas planted to ,esame

in the “jSudan yarled from a low of 776000 FD during

1962/53 te a high of 2847000  FD during 1972/73 with a

éoeffiéieht “of variétion of 33.8 percent . 'Howeveri the
9afiébili£y in uareas‘ élanted . to ‘sesame dec%eased
substantiaily Tfrom fifﬁt to Ehe'secohd period in absoldte as
wédluas reiaﬁive térﬂs in‘ hoth (mechanized and traditﬁonalz
the sectors as wallués'for all Sudan . The coefficient#g of

variation for Lhe second period for all Sudan and mechﬁnized



and Lraditional sectors ‘are 11.4 percent, 17.9 percenr qnd
15.2 percenﬁg respectively |

1. Thé average sesame yield for all Sudan decllnpd by
49 Kgs/FD "(Sl.u prercent) from 157 Kgs/FD iﬁ the fnrqt
periéd to '108 Kgs/FD duriné the second period . iThe
decline wa‘; considersbly smaller in the mechahized sedtor
where the\yi%lds decreased by 27 Kgs/FD (17.4 percent) ﬁrom
165 Kgs/FD :in ﬁhe firstvpgriod to 126 Kgs/FD during |the
second periéd . In the traditional sector the yfeld
declined by 57 Kgs/FD fyom 158 Kgs/FD to 101 Kgs/FD

2. Fo; the 22-year peréd sesame ylelds in the Sﬁdan
declined at%an average anngallrate of ~3;17 percent . This
‘rate of decline was ~i.92 pérceht in the mechanized se§tor-
and -3.71 percent in thé.tréditional sector .. Howe&er,
these decline rates jwere. much larger (in abso}ute
vélues) 'during the firét period and became smaller du;ing
the secondfperiod . As a matter of fact in both sew@ors
(mechanized' and traditional) the decllne rates during fthe

'seuond perlod arc Stqtlstlcally not signlfiCantly dlfferent

from zero

§~33h Dufiﬁé‘ the uu~f~ar period the naﬁgonal avﬁrage
ylelds of sesame in the oudan varied from a low of 82 &bs/FD
to a high or 238 Kgs/bD wlth a coefficient of varlation of
.86.6 percent.In the mechdulzed SeCtOL they varied from 4 low
of 78 Kgs/I'D ﬁo a high of 394 Kga/FD w1th the coefflclent of

variation af 41.4 percént and in the traditional sector;they

varied frbm 60 Kgs/FD Lo 264 Kgs/FD 'with the coefficie@t of


http:percent.In

variatian of 35.0 perqent (Table 7)

The variabilit& in sesame yields in absolute s well as
‘relative terms decreased substantially from Iirst | ta the
second ;period in bqth mechanized and traditional sdctors as

well a% for all Sudan . During the second perviod the

coefficient of varjation for all Sudan was 9.3 percint, for
' . ) ! . )

the meéhanized sector 18.3 percent and for the treditional
sector i3.9 percent (Table 8) '
' 1V _Changes-at the Rerional Level
A Q) L i1 Prod !ién
l1.. In Tables 9 and 10 the yearly average pﬁoduption

of sesame is presented Ly regilon and by sector for the twa

li-year periods . The data are organized to show ! chanu<s
l

from {first to the second .period and relative sectoural ~-:

'
'

regional shares.. The yearly average level of prodiction of

L]
[a]

sesame .in the Sudau increased by 42200 MT (approximately 22
percentj from 194800 MT'during the first l1ll-year p@riod to
237000 NMT during'ppe second ll-year period . This increase
was shared by all rmgions except the Bihe Nile wﬁere the
avérégélnyearl} broduction déc}eésed by 16000 :ﬁT (20
percent) 'frbm 79800 MT “in‘the first'périod to G§800 MT
duriﬁg;' the second periad : The' traditional sector
;Src;du'ctmh in this i-;gior', declined by 24200 MT b'L';t there
Q&; an increasé in éhé'mechaniéed production of 820Q: MT
.Frém first to thé-sccuﬁd period,fhe largest in@rease of
21500 .MT | in sasame pruduétlon occurred in  the .'Kordofan
rmgiun:followed b? 18000 MT in the Southern region, 9200

MT in Kassala region and 7500 MT  in Darfur reglo

1 Comm
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and Traditional

for Mechanized

Changes in Average Sesame Production from 1961/62-@971
Sudan

/72 to 1872/73-1932/82

Table 10
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A9 a result of the diaparate‘rates at which these 1n«m9as~=
- aceurred the relativ= shares of different regions in tutal
'v.

pLUduutlﬂn of sesame in the uudau,also changed from flvs+ to
the uecond period. The share of Blue Nile dropped from5'41.ﬂ
percgnt during the fi{st per;od to 26.9 pe}cent during the
second pé?iod ) and that of Kordofan incfeased fro; 33.3
percent to' 37.3 percent . Thus, Kordofan during the %econd
period was the largest sesame producing region in the Jjudan,
and on an gverage produced 38.6 percent more‘sesame‘thjn the
Blue Nile{ which was the largest produces during the first
period - .? The share of Kassala increased marginally froﬁ
18.8 perceﬁt to 19.3 percent and of Darfur from 3.3 p%rcent
to 5.9 ‘percent . " Sesame production in  the Sowthern
recdion  also increased quite rapidly and its share inCJEased
from 3.5 p%rcent to 10.5 percent .

| At tﬁe same time production of sesame increasecd ~much
more rapidly in the mechanized sector than in ' the
traditional: sector . OQut of a total increase of 4220? MT
in average yearly production from first to the spcond ;@rlod

86.3 pcrcgnt UCﬁurled :in the mechanlzed sector There
prudd@tidn ‘increaéed- by 102.9 perééAt.frdm 35000 MTT to
71400 MT . bnly.13.7‘ ﬁeréent of the increase occurr»d in
the tréaitional 3cut01‘whezp pzoductlon 1nczeased by 3.6
percent from ‘159800 MT in the ftrst perlod to lGSGUQ MT -
in the seéond period : Consequently the relative shar% of
the'mechaniqed' producéién in “the"total' sééaﬁe' odtput

increased ‘from 13.1 percent"in the first period to

=10



Table 11 . Compound Annual Growth Rates of Production of Sesame
by Region and by sector, 1961/62- 1971/72 1972/73-198:
/83 and 1961/62-1982/83, Sudan " i

T

Growth ,rate

;Reglon/oeﬁtox'l Growth rate} Growth rate |Change ! '
: YU 1961/62- ! 1972/73- : "1 1961/65- :
: U 1971772 | 1982/83 : | 1982/83F |
' i ' | i : g
) " H g ! - '
iKagsala | | : : ‘ :
[} \ ] ] 1 H
' Mechanlzed | 16.64 i -4.82 | -21.46] 7.0 |
1 1 . 1 1 : \
'Blue Nile :' B :' :' y :'
1 ' | ] 1 ’ 1
] 1 ] H ] LI ]
| Mechanized | 32.05 : -1.50 | -29.82!  15.45, !
' Traditional | -2.62 : -3.00 v -0.97! -3.73% !
' Total L .2.30 : -2.70 { -0.43} -1.81 :
] 1 t ] ] o |
] a ] ] ] t,, }
(Bordafan - ' ' i - H
] N [} t t 1 o 1
! N ) t 1 . )
, Mechanlized | - , ! 10.01 . ' - & "
! Traditional .} 8.00 : ~5.78 | -13.8 |  -2.46 :
' Total : 8.00 ! ~5.48 | -13.41 ! 2,94 !
] ] ) t t s [}
Darfur ! 5 :' :' L
1 ] ] | ] " |
] 1 ) . ] i ) N []
' Traditional ! 3.78 : 2.97 ' -0.81! 6:83. |
1 [} ] . H I . []
] | ! ] | * 1]
' Southern : : | : o
] ] i t 1

] ] [} Y ] [} . H
' Mechnaized | ! ~2.73% 1 - v - s !
' Traditional |  10.92 ' 6.02 | -4,90! 13.13 !
' Total 13.21 : 4.04 \ -8.27)  13.70 :
: i : ' l
' ! : : : i

~20-
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Table 12

Chanées in Coefficient of Variation of Productuian

of Sesame by Region and by Sector, 1361/62-1971/72
to 1972/73-1982/83, Sudan 1
. - e _ . o
| | ) | I .
iRegion/Sector 1 1961/62 to v 1972/72 to ! Change
' V1971 /72 | 1982/83 : %
: _ l | o
' [} 1 !
' t I | \
: | Variation % : -
i | | i
Kassala i ] 5
! ] . I I
yMechanized p 64.7(17.3) ) 34.9(16.0 -46. 1
: : | 1 -
iBlue Nile ' i ! .
1 1 I [} .
1 ! ' Ri :
iMechaniced 1207.7(18.1) ' 41.5(6.7) | -80.)
iTraditional . 139.8(31.5) 1 23.1(¢(11.0) | -42.0
'"Total 1 383.0(30.3) ' 18.9(12.0) | -50:3
1 1 . [ 1 .
t 1 [} ] '
i Kordofan ) ! '
[} t ] i
] ] ] t
Hechanized b _ | 73.7(3.6) | -
iTraditional } 62.5(40.8) ! 39.6(33.0) | -36.4
Total 1 62.5(40.6) ' 316.1(31.9) | -42.2
] { ' | 1 .
) ] l ' N
iDarfur ' ! ! ‘
] ] 1 ]
1 1 | ! L
'Traditional 1 48.9(3.86) ' 24.3(3.4) ! -51.3
' ] 1 [} !
' | ] | .
'Seuthern ' ) | e
[} ] ] |
] { ) ]
iMechanized b ! 49,6(2.3) ! ;
ITraditional 1100.1(6.G6) ! 28.6(5.9) K -71.4
1Total I 83.2(6. ' 25. o =72 .4
! B o |
) b | )

T
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30.1 percept in the.:second  bperiod and share of ,the
traditional  sector declined from 82.0 percent to 9.9
rercent

In order to develop a clearer view of cﬁanges,' ihis
picture ofjéverall sectoral changes has to be supplemeé£éd
by sectoral, changes within regions . For. examplepi in
the Kordofah région mechanized production increased onlyi by
4900 MT (iBﬂS percent of the total increase in mechanized
production) whereas producltion in the traditional seé%or
inereasaed by 18600 MT  approximately 380 percent of Ethe
increase in  the mechanized sector . In Southern refdion
traditiovnal | production increased by 213.8 percent ﬁpom
6500 MT in the first period to 20400 MT in the second peﬁiod

!

and in  Darfur it increased by 115.4 percent:from 6500 ' MT

to 14000 MT . However, it decreased suﬁ§tantillyi by
24200 MT in Blue Nile and 1000G HT in Kassale . The

overall increase: only of 5600 'MT in the traditicnal
sector, therefore, does not show & clear pictur4

: ' i
Traditional 'production of sesame increased considerahly
ih the reé#ons of Kordofan, Darfur and Southern, but iyas
replaced Sdbstantially in Kassala and Blue Nile regionslby

mechanized production which increased most in these two

regions

| 2.. The high growth rates of sesame production in the
first perim? deciined” 14 all feﬁions during the senbnd
pefiod .and ‘except' Dayfuf | and Scuthern reglions bevﬁme
negative

~l2=



3. Variability in  yearly production of sesatwe in

absoluts (standanrd deviation) as well. as réfétive
(cbeffluieht of variatlon) ‘terms ~decreased subtaﬂhially
Trom firsﬁ:to the second'period in all regions and secgors
B. Chanee’s in Areas

1.  With one exception Qutput changes discussed in the

¢

above section correspond to changes in areas plantéd to

sesame as shown in Tables 13 and 14 . The exception is the
: i

traditiona} sector of the Blue Nile region where average
: ‘ : !

yvearly areas planted to sesame increased by 35000 FD (2.5

i N
percent) ffrom 292000 FD in the first ll-year periud t.o

328000 FP in the second 1l-year period, but prodaction
decreased by 18600 UNMT (Tables 9 and 10) At the‘ same
time, mechanized areas in this region increased by iOSOOO

FD  (2.00:percent) from 45000 FD to 151000  FD

seams thaL expansion of mechanized production in this

region, pushed traditionai production of sesame ipto

relatively  less productive areas . The share of the' Blue

Nile regicn in total areas planted to sesame in the ;Sudan
. . . .

decreased .from ' 27.3 percént'in thé first period to: 21.8
' 1

p2rcent in’ the second period'but the share of the mechdnized

Sy 1. .

sector -within the region increaséd from 13 percent to 31
percent . Also thé share of the mechanized areas in Blue

Nile region increased in the total mechanized sesame areas
' i

in the Sudan from 20 peféent to 27.1 percent

In Kagsala regibn there were or an average T6000LD per
year under traditional production during the first peviod

However, there were no areas under traditional production

- -



. Average Area cf. Sesams by Region and by Sector
1961/62-1971/72 and 1972/73-1982/83, Sudan
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and Traditional

1961/62~1971%

/83 for Mechanized
(00C FD)

Be Sesame Areas from
Sectora by Region, Sudan

-1982

14 .Changes in Avera
/72 to 1972/173
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during thie.second perlod . Mechanized areas on the other
hand lncrgafed by 151000 BD (85.8 percent) from llbO)O D
to 327000: D . Mechanized precduction also 1nurPaJﬂd in
Kordpfan and Southern (Upper Nile) regions by 37000 kD in
each case ', In the Sudan as a whole, the mechanized fareas
planted t? sesame increased by 331000 FD from 2250¢0' FD
to 556000 :FD and share of mechanized areas in total :areas
planted tb sesame in Sudan increased from 18.2 perce;t to
25.3 perceﬁt

Largest increasés in areas under traditional prod&ction
accurred ip the Kordofan (474000 FD) , Darfur (10200é- FD)
and Southérn (97060 FD)} . For the Sudan as a whole fareas
under traditional production of sesame increased by ¢32000
FD almoét twice the increase in mechanized aréas
However,~' the pe;cent share of the traditfonal sectgr in

1

areas planted to sesame in Sudan.declined from 81.8 péfcent
to 74.7 percent
2. 'For the 22-year period the growth rates of fareas'

planted to sesame were positive in all regions and sectors
. ‘.
and Qere genclﬁl]y qu1Lc high . Only the tradi&ional

Scbtﬁ] in the Bluc Nilc xeglon had an lnsignlflcanf rane of

v"

gzouth in areas p]anbed fo sesame ." In the tradivional
seétors of Darfur, Blue Nile and Southern regions,ﬁ, the
growth raigs af areas'blantéd to sesame increased fromlfirst
ta the sgéond périoﬁ Bdf deélined‘in the Kordofan .Segion
where expansion of areas was the largest . éhe growth{ra?es
also declined in £he.méchanized‘sectors of Kaésala and . Blue

Nile
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Table 16

Changes in Coefficient of Variation of Area of Sesanme
1961/62-1971/72 to 1872/73-

by Region and by Sector,
1982/83, Sudan

Region/Sector

1961/62 to
1971/72

1872/73 to
1982/83

Chérige

9,
%

Kassala
Mechanized

Blue Nile

iMechanized
i Traditional
1 Total

}Kordofah

1Mechanized
y Traditional
1 Total

yDarfur
Traditional

Southern

iMechanized
iTraditional
1Total

70.6(124.2)

206.
41.7(134.3)
37.8(127.%

58.8(317.6)
58.8(318.7)

39.1(24.7)

17.5(46.9)
.4(46.6)

0(101.1) -

H
————mm— e =

Goefticient of Yariation %

i

23.4(76.6)

47.3(71.5)
14,3(46.8)
11.0(52.9) .

72.2(26.9)
29.9(303.8)
28.2(296.5)

35.5(58.6)

50.8(20.7)
28.5(38.9)
24.6(43.5)

-66.

-77.
-6,
-70.

-75.,
-74,

0 ~3O

.OH

~3
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ad. he variation 1in yearly areas planted to ' isesane
decreased- from first pu the second period in absolitte as
well as’ ‘relatlive terms, :except that in the tradffional
sector ~wof Darfur region thg standard dev%ation ingreased
from 24.7 to 58.6 |

1. As  shown ip Tables 17 and 18 the average -sesane
yields declined in all regions and sectors except ?for a
small inciease in the mechanized production in the Sguthern
(Upper Nile) region . The decline was larger (53 ligs/FD)
in the :traditionél seclor than t27 Kgs/FD) i“ tlhie
mechanizeé'sector

2. Also the growth rates of sesame yields for Qhe 20 -
vear period were negative in all regions and sectors?excepf
the Soutﬁern region where a small positive growth rdte is
observed (Table 19) . However, the large decline raﬁes (in

absolute values) of the first period in the important
mechanized sectors of Kassala and Blue Nile and the
traditional sector of Kordofan became much smaller;during

the seconé periad 'Actuéilfzihu.the mechanized se&tor of
Kassala reégion a Small pbsiti?e'(bﬁt‘nonsignificant)fgrowth
rate is obséf;ed'during‘the secbnd ﬁefiod l | Also in  the
mechanized sectofs"of'Kordofaﬁ and Southgrn regious the
yieid gfowth rates during the second reriod were positive

As a'féédit'bf thesévchanges (as shown in TSble S)the;growth

rates of.éesame vields in the mechanized as well éh the

traditional sectors and for theISudan as a whole,even .though

-20=



Avé}age Yield

of Sesame by Region and by

1961/62-1971/72 and 1972/73-1982/53
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Table 18 , Changes in Average Yield of Sesame from 19461/672-
1971772  'to 1972/73-1962/93 for Mechanized and
Traditional Sectors by Region. Sudan

Rttt Ty T T T T T e e e T T T Tt e )
' ' R | 1 I i
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Table 1Y .

Sesame by Region and by sector, 19461/62-1971/72
1972/73-£982/8%  and 1961/62-198%/87%, Sudan

R2gion/Sactor

CFechani zed
Traditional
Toutal

baar doian

Meciani el
Femadi Lional
Tolbal

Liar
Tracditianal

Fleachimag ced
Teraditional
Toutal

Growth rate
1961762~
P77

—— v - e = v G o

Grrowih rale

[y 2 W AS LX SN
B /—'./. d

1782:,3%
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=g 41
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<ld, 77
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Change
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1o 76
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Compound Annual Growth (Decline) Rates of Yield of



Table 20 Changes in Coefficient of Variation of Yield of
by Region and by Sector, 1961/62-1971/72 to
1972/73-1982/83, Sudan

| | | o ,
iRegion/Sector, 1 1961,/62 to v 1972/73 to : Change
H 1 1971/72 \1982/83 ' %
g i ' i , i :
L} ] [} 1
] ] [} ]
’ iGuefficient of Yariation ¥ !
i i i ?
iKassala ' ; |
3 ] . ] ]
] ] ) ) [
IMechanized v 60.3(84.58) ! 19.7(27.3) | -10.8
\ 1 \ t ¢
] . 1 t !
IBlue Nile } | !
] ] [} [}
] [] ] 1
iMechanized 1 37.2(78.8) ! 25.9(28.9) | -=30.4
ITraditional 1 63.4(145.0) ! 18.7(27.1) ! -ES.O
1 Total 1 51.6(133.4) ! 19.1(25.6) | -63.0
1 . 1 ' 1 '
! ) 1 ! "
i Kordofan ' ; ' !
] ] ] R [}
' ! ' : ) .
1Mechanized e v H 23.4(31.0) | -
'Traditional 1 29.2(36.9) ! 10.6(8.6) + | -43.7
i Total 1 29.2(36.9) i 11.0(9.2)" ' -82.3
| 1 * ] t .
] ] ] ]
'Darfur ' ' i '
) : . - i ' ,
i Traditional | 28.2(29.5) ' 34.3(30.6) ' b1.6
] 1 t ] ‘
| ' 1 1
1 Southern ' ' ' :
1 ] ! [}
| [} [} ]
iMechan'® zed S ' 22.6(26.7) ' i
iTraditional b 66.2(107.3) ' 32.5(52.7) | -12.2
i Total I 54.4(96.7) Vo 26.1(38.4) -L2.0
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negative .are not statistically significantly different. from
zero duridg the scecond period '
3. Aé,shown in TableZ20 the variability of sesame yﬁelds
i
in absolute (standuard deviation) as well as re]htive
(cosfficlient qf_yariatiun).‘terms decreased substangially
in %ll reglons :énd sectors - except a slight lincrease: ‘in

the standard deviation in the traditional sector  of

Dartfur reg;on

Sesamg production in the Sudan increased rapidly Lfrom
1961/62 to'1972/73 and peéked off after that . It was f;irly
stable from 1973/74 to 1881/82.But was quite Yariable‘fbr the
period lQGf/62-1982/83 . The cvefficient of variation ih the
yearly proéuction was 24.9 péercent

Duriné this period aréas planted to sesame increashd at

an annual  compound rate of growth of 4.48 percent | but

production  increased only at the rate of 1.52 pelaent

RN

-

and the nqtional average yield decreazed at the rate of
3,17 per%ent . Tﬁé rates of yield decline were faster
during‘ the firét 1ll-year period and became much smhller
during the~ second.il—year éeriod and generally seem to
follow. thé'rateg'of ﬁncrease in areas plaﬂted to sesnhe in
various regions: gnd sectors which have themselves been Quite
disparate f In this section three regression estimatu% are
presented,ihe firs£ tow (l)to. indicate the impact of growth

of crop areas planted to sesame and sorghum,of mechanication

-2 l}‘..
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Growth Rates of Sesame Yield and Area,
1971/72 and 1972/73-1982/83, Sudan

21

Table
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_
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1

(M)
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Maechanized;

_Growth rate of! area

“Traditional;
GRA

T =
Growth rate of ylesld;
planted to sesame

Dummy varliable,’

M =
GRY =

for mechanized areas
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M =
pp

1972/73-

pariod

the

Duammy

one for

variable,

1982/83

. Growth rdte ol avea planted to sorghum
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, Area

~-1971,72 and 1972/73-

Ccefficients of . Variation of Production
Sudan

and Yields,of Sesame  1561/62

1382/83, .
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DM and DP as in Table 21 above and CVP, CYA and
-

CVY are coefficlent of variation of production; area and

yield,

respectively .

,T,

M,

Notes



and of c¢hange in time periods on growth in yields, ' and

the third (2) te study the impact of variations 1 -yearly

areas planted to sesame and sesame ylelds, of mechaniliation

[IROR

and of chuange in time perlods on the variability ir

production: of sasame

(1) GRY = 2.197 - 0.329 GRA + 3.011 DM - 3.56% DP
(2.672) (1.247) (1.450)

K = 0.423; no= 14

The figures in the parentheses are the absdlute

t-values
GRY Lt The annual rate of growth in sesame yield ‘in a
‘g particular sector (mechanized or traditionjl) in
i a given region for the 1ll-year period

GRA ; The anpu§l~ rate of growth of areas plaﬁted,
to sesame;iin a particular aector in a fgiven

region for the.ll~year peribd
ply {: One for the mechanized sector and zero rovr  tne

. traditional sector

DP "= Zero for the period 18961/62 - 1971/72 and, one

for the period 1972/73 - 1982/83
The data for fegrésSion (1) are pregented in ;Table
(21)

(2) GRY:='O.578— 0.437 GRAS+ 2.248 DM- 0.272 DP
: .+ (1.754) (0.752) (0.100)
R .
R® = 0.257; n = 13
[ [ . . .
The ' figures - in the parentheses ate the absolute

t-values .

| w37 |



GRAS = 'The amnual rate of growth of areuas plantéd o
Horghum_in. a particular sector in a given region for; the
11-year éericd

OthéF variables are as defined in equation (1) above

(3) CVE=32.586+ 0.950 CVA-0.712 CVY+1.644 IM-13.150D)p
(24.032) (4.776) (0.504) (2.934)

R® = 0.992; ' n = 14

The ;figures in the parentheses are tne ansolate t-
values

CVF,: CVA and CVY = The coefficients of variation of
yearly rroduction of, areas planted to and yields of
sesame  for the li-year period in é particular sector in a
Zlven region

DM .and DT = As defined above in equation (1)

A. The resﬁlts 6f regressions (1) and (2) pr?sented
above are summarized Below '

1. The rate.@f expunsion of areas planted to sesame,
holding constant : the influences of mechanization and
change of time period, negatively influeﬂced the réte of
yield. increase

'}Holding constant the impacts due to change:@f time

period and expansion of areas planted to sesame, th% yield
of sesame. declined at.u  slower rate in mechanizedg areas
than the traditional.areas.

3. According to .Lhe first regression the yféld of

sesame, holding constant the impacts of growth in . areas
planted ' to sesame and of meéhanization, decreasé@ at a

faster rate during the second period thui during the:” first


http:variati.on

periad - It. has heen suggested that thersz has
been  an increase of "Striga" infestation which priwarily
affects sdrghum overtime . Farmers, . therefore tend to;plant
sesame in areas infested with "Striga” which makes weed con-
trol more ﬁifficult and thus .might have lead to an ov;rtime
decline in. sesame yields

Regreesion. (2) appers to lend some support to. this

notion . It ‘is based on the assumption that overtime

spread of:infestation of "Striga" 'can be represtend by the
expansion; rates of areas planted to sorgh&m . Herver,
to the e;tent that the growﬁh rates of areas planﬁéd to
sesame and sorghum é:e_ correlated, . the variable GRAS may
be estimafing the.impq¢t of expansion of sesame areés on
yields .  This intgrco?relatiqn problem also prevenﬁed us
from including GRAS .directly:into equat;on (1)

B. The results of régressimn (3) are as follows

4, f fhe variability in yearly production of sesame in
the Sud;h' is incregsed, holding constant the impaét of
yariabilit; in yiexds,  the effgqt of meéhanization and
change of;time period, . by increased variability of‘areas

planted to sesame

-5, On tihe. ather hand, “increased variability of
sgégme - ;yiélds;. ;,hoLdingn:.cmnstant;lthé., impacty . of
variability of areas, mechanization and change of ; t.ime
periaoads, ? decreasea the variability in yearly ,prodtctioﬁ

of sesame


http:variabili.ty

6. 'Holdipg constant, the impacts of variabilﬁty in
areas and yieids and of change of time period, i ths
variabiliéy of sesame  production in the 'mechanimeﬁ and
traditioqql areas is the same . Thatis, the variapility

i . .
in sesame @ preduction is not influenced by mechanizatlion as

such

7. Holding constant the impact of variability of!arens
and yierds and of mechanization, the variabiliiy &L
yearly se%ame production is less huriné the secontd pe;iod

That is, overtime, sesame production became more stable

-L0-
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NI _Summarv _and Implications of the Resultis

1. The " purposes of this paper are (1) to describe

trends and patterns of cuange in the production of nesame
|

in the Sudan at the natlonal and leglonal levels for 111nfco
mﬂﬂhanl'ed and rainfed tradltlonal crops, over the 21-year
period from 1961/62 - to 1389/83 (2) to examine chanées in
the overtime stability of production, (3) to examine
sources o0f growth of production of sesane, (4) to exzamine
the pattérn and causes éf vield changes," and (5{ to
compare the mechanized and traditional crops . ) For
comparative purposés the 22-year perod.is di&ided inté two
equal time periods {of 11-years; the first periodt‘from

1961/62 t¢ 1971/72 and the second;periOd from 1972/#3 to

1982,/83
. Lie  Taime series datansed in the ﬂnalysis.aqe as
reported 'hy the Ministry  of Acriculture and Hadfural

Resources in various issues of Lhe Bulletin of Agricuipura]
Statistics, Yearbook of Agricultural Statistics and Cﬁirent
Agricultural Statistics

;During thg 22-year period 1961/62'§o 1982/8% area

plantéd to seséméﬂwin the Sudan increased"at an apnual
coﬁpéund rate'of grdwth of 4.84 percent and productiin of
sesame increased at the rate of 1.52 percent . Il the

m'ec:'l-l.'smi::»e:d-r sector these rates were 11,52 percent and! 9.49

: o

percent r?spectlvely . BuL in the tradltlonal sector the

~

rate of increase in production was only ©0.32 pdrcent
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{statisticélly nons;gnificant) inspite ofvthe factg.thnt

areas incrbased at the rate of 3.88 percent . As a result,
i S : i :
! ! ) .
the shares of the mechanized sector in area and prodhietion

of sesame in the'SUdaﬂ increased from the first leyear
period to the seégnd li-yeﬁr period from 18 percent ko» 25
percent ahd 18 percent ﬁé ;36 percent, reﬁpectivély

Hmwéver, } the relétive importange éf. sesame in:' the
productio@ of five}majqr food cﬁropsl in ﬁhe Sudan declined
from 8.8?percent.té'6:7 peféeﬁt, 'and at the same tim; high

growth rqtes of the first period became negative durihg the
. |
second period because of an exceptionally low level of-

production in 1882/83, the terminal year of thef data
series, 4ue po a severe d;ought
4. Ffom first to the second period production of
sesame 'in the traditional sector increased considerably in
the regions of KQrdqfan, Darfur and‘ Soﬁthern bu£ was3
replaced ' 'substantially in Kassala and Blue Nile regioﬁs by
mechanized production. which increased most in theg? twa
regions J Kordofan is the largest sesame producing reéﬁon in
the Sﬁda@ 'withv é' share of 37.3' pércent iﬂ the';total
ﬁféductiqn
S.Z.The variability In the yearly production of QSesame
decrééséd' suEstaﬂt£Ail; from.first to the:second beri?d in
all 'regidns and éeéﬁorsl and the Sudan as & whole .
- 6; ';Tﬂe 'averagé sésaﬁe vields declined from fif%f 11-
year beriqd to the éeégnd li~year period in all regiJﬁs and

: . T T S )
sectors ‘except for a small increase in :the mechanized

{

Sorghum, Wheat, Niilet, Sesame and Groundnuts

=ha-.



production. in the Southarh: (Upper Nile) region The
decline wus larger in,the‘traditional sector (53 KQS/FD)
than in .the mechanized sector (27 Kgs/FD) rates of
yield chllne were mugh larger (in absolutﬁ values) éuring
the first period than the second period . As a matt%r of
fact the decline rates during the second periof -are
statisticaily not significantly differegt from zéro
Houwever, the vield variability increased from first to
the seconé period,

The regression results indicate that the dec]ine in
esame yields has been strongly influenced by the! rate

expansion of areas ?lanted to sesame as well as sorglum

The 1uflupnce of expansion of sorghum areas may in part bie

due to "Striga Influence", which pushes sesame prodinction
into relatively more weed infested areas. The decline in
L]

sesame yields has been less in mechanized areas than iy the
: [

traditional arcas .
8. The vyearly variation in sesame productiyn is
. i
strongly | influenced by increased ariability of ,areas

planted but is deczeased by vazlablllty of yield . Hogever,
the productlon ‘ varlablllty is not 1nfluencedf hy

mechanization and has dccreased overtime
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J}_.Aru_?‘rodu.:tiu:, 4ad Bverage Yield for Sesanz by Province and by Sector 1%31/62 to 1982/B3. Sudas
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