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Trends and Changes in Sesame Production
 

in the Sudan: 1961/62 - 1982/83
 

Introduction
 

Sesame is an- important oilseed crop in the Sudan which
 

is grown ciitirly undzr rainfed coaditions It is also an 

imporLarit export crop On an average for the ',years 1980 

sesame 
to 1983 Sudan exported 61111 MT of sesame, 1344 lIT of 


.s slightly
and earned LS 37.6 million per year which
oil 


more than the export earnings from groundnuts . However, the
 

crops

relative importance of sesame among the 5 main 

food 


As shown in Table 1, on an
 
Sudan has been declining
of 


for the 11-year period 1961/62 to 1971/72, sesame
 
average 


the total area planted to the 5
 occupied 16.6 percent of 


their production
8.8 percent to 
crops and contributed 


These shares for the 11-year period 1972/73to1982/83 
dropped
 

further
 
percent and 6.7 percent,respectively,and
to 15.6 


and 5.9 percent for the more
 
to 13.5 percent
declined 


recent 5-year period 1979/80 to 1983/84 (Table 2)
 

the same time average yearly area planted 
to sesame
 

At 


FD during

increased approximately 77 percent from 1239000 


second
 
11-year period to 2201000 FD during the 
the flrst 


For the- 22-year period 1961/62 tc
 .11-ye-ar p..riod (Table 3) 


ar
 sesame continued to increase at 
1962/83 areas planted to 


annual compound rate of growth (computed 
from log

average 


Sesame and Groundnuts . SorgLum, Wheat, Millet, 

Best Available 



-------

Table 1 
 Shares of Individ.ual Food Crops in 
Total Area and
Produ6ti)n of Food Crops, in the Sudan Averages of
1961/ 
2 to 1971/72 and 
 1972/73 to 1982/83.
 

..rcp Proc''ti 
Area 

,--,.--T -- i o 
 i f 7 
1971/72 ~~t Q1 ~ ~ 16 17. // n~~~: 9 1 o -3 t o ,19./83 0~ 19 7 2 / 7,, 1971/72 
 1982/1 .3 

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

I * (Pe2'Cellt )
 
Sorghum 
 59.7 
 55.8 
 50.0 
 46.
 
Wheat 
 3.7 
 6.2 
 2.4 '.
Ilillet 3.:.14.9 
 11i.8e 
 19.1 
 19.3 

Se.same 
 8.8 
 6.7 
 16.6 
 15. U

Grourndnuts 12.9 
 1"1., 11.9 14.91
 

- - I 



Table 
 5-Year Average Production 
and Area 
of. Fcod
Crops,1979/80 to 1983/84, Sudan
 

Production 
(000 MT) 

Area 
(000 FD) 

Sorghum 2118 (59.4) (78.7) 78C,.3 (52.1) (7.1.8) 
Millet 392 (11.0) (14.6) 2730 (18.1) (.24.9) 
Wheat 180 (5.1) (6.7) 360 ( 2.4) c'3.3) 

Total-cereals 

SOsame 
2690 (75.5) (100) 10953 (72.5) ( 100) 
211 ( 5.9) (24.1) 2040 
(13.5) (;49,1)
 

Groundnuts 
 663 (18.6) (75.9) 
 2111 (14.0) (50.9)
 
Total-oilseeds 
 374 (24.5) (100) 
 4151 (27.5) 1
100)
 
:Total-foodcrQps 
 3564 (100)  15104 (100) -

Note 
 Figures in the parentheses are percentages
 



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

- - -

Table 3 Average Production, Area and Yield 	of Sesame, 1961/62
1971/72 and 1972/73-1982/83, 

Sudan
 

,Sector 	 ,1972/73- Change CC10inge
 
4 1971/72 1982/83 (%)
 

,! 	 t 

All SudanL 195(100) 237(100) 42(100) 21.5
 
.I 

Mechax'ized .1 35(18) 71(30) 36(36) 
I 

162.9 
5 

:Traditionial 160(82). 166(70) 6(14) p3.8
,II 

I
Average area 	(000 Feddan) . 

:All Sudan :1239(100.) 2201(100) 	 962(100) 21.5
 
.5 

:Mechanized 226(18) 556(25) 330(34) 116.0 

Traditional :,013(82) 1645(75) 632(66) 62.4 

'verage ield (K0s/FD)ans 

All Sudan 157 108 	 -49 1.6
 
-. - - - - -	 -I------------------t------------ - - -

Mechanized 155 ( 128 	 -27 617.4
 

-5 62.4
Traditional 	 1,158 15 




-----

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

Sector Growth rate of
 

I---------------------------------
Production Area' Yielch!
 

:All Sudan 1.52 4.84 -3.17" 

:Mechanized 9.49 11.52 -1.92
 

1Traditional 0.32* 3.88 -3.71
 

The growth rate is not sionificant1v different from zero
 



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

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

Table 5 	 Average Yearly.Production of Sesame, in the Sudan :
 
1961/62 to 1971/72 , 1972/73 to 1982/83 and 1979/80
19'83/84
 

Sector 	 00o MT) Percent
 

1961/62 to 19'7172.,
 

35. 	 18.0
:Mechanized 


Traditional 159.8 82.0
 

Total 194.8 100
 

1972/73 to 1982/83 

30.1
Mechanized 	 71.4 


69.9
Traditional 165.6 


100
Total 	 237.0 


I 	 ,. 

19711U, tr) 1983/Q4 i 

73 28.6Mechanized 

SI
 

1.47.82
Traditional 	 * I. 

100'Total 	 I255 



trend regression) of. 4.84 percent and production grew it an 
annual rate of 1.52 percent (Table 4). During this p:, riod 
there also have been 
 large intersectoral 
 (Mechagized,
 
traditional) and 
 interregional changes in the productil,n of 
and areas planted to 
sesame 
. For example, as 
an average. for
 
the li-year period 1961/62to971/72 
a little over 18 Per~cent
 
of 
sesame was 'produced in the rainfed mechanized sector. For
 
the period 1972/73 --
1982/83 it increased to 
30.1 perernt,
 
and move recently during 
 the 5-year period 19 79/80to198H'/84
 
the figure 
has been 28.6 percent (Table 5). 
This pzer,
 
therefore, 
aims at 
 documenting 
the trends and change," in
 

sesame production, 
areas and yields at the national andregional levels for the rainfed mechanized and rainfed tiiad
itional sectr crops by using'the time series data from19161/ 
6 2to 19 82/83.'In describing the trends and patterns of change 
in the production of sesame 
we hope 
 to increase 
 Qur
 
understanding' of the nature and magnitude of instability of
 
production, 
 ources 
 of increase in production, of
causes 

yield decline 
 and compare the mechanized 
and traditiolial
 

sector crops
 

2 2
The -year period of 1961/62 to 1982/83 is div I 'ed
 
into 
 two time periods of li-years each; the first perJ.Od
 
from 1961/62 ,to i971/72 and 
 the second period from 197 2 '73 

to 1982/83 
 , Such a division allows comparisons of varic 
s
trends' and variability in production between the two pe.ri cIs 
and to comment-upon changes in their magnitudes between tJle 
two periods, accross 
regions and mechanized and tradition.!il 

--7



se-tors
 

II Data Sources 

The Department of Agricultural Economics and Stat.i(stics 

(DAES), Ministry ,,f Agriculture and Natural Rescurces 

(MANR) Sud,I.n , regulary reports area, yield and output data 

for sesatn'.I (and other crops) by provinces All oil the
 

sesame crop is grown under ra.infed conditions The data 

fc'r mechani zed and traditional sectors are re orte(3
 

separately
 

Most. MANR area and yield statistics for sesame crop
 

have been :subjective estimates As yet there are no ,crop

cutting surveys for this crop
 

In the ensueirig analysis, area, output and yielc data
 

for mechanized and traditional sectors are used foi.r the 

period 196i/62 to 1982/83 as reported by MANR in vdrious 

issues of the Bulletin of Agricultural Statistics , Ye:trbook 

of Agricultural Statistics and Current Agricul.tural 

Statistics 

I'l Uhanges at the Nationai ievei
 

A. ChangeA in Production
 

1. The average yeariy proauczion oi oeasme inuTne 

Sudan inc-eased by 21.4 percent from 194000 MT duri.nLl the 

first li-year period 1961/62--l.971/72 to 237000 MT during the 

second II- -ear period 1977 3 to 1982/83 (Table ) 

Major part of this incrtase (8,. 3 percent) to~ok place 'in the 

mechanised: -sector and Oily 13.7 percent in the tradi'ti6nal 

-8
 



---------- 

sector Fr,:,m'fit to the seconJd period prodctuctioli ill! Lhe 

mechanized sector .increased by about. 102.9 percent ai'd in 

the traditijnal sector only by 3.6 percent. As a resul: th 

mt:chanized 'sector during t I,,, econd p.eriod produced 30. 1 

percent of the total sesame output- as compared to , I. 

morE.percent during the first period 1 As shown in Table [,, 

recently this share of the mechanized sector during tjie 5 

year period: 1979/80 to 1983/84 has been 28.6 percent
 

2. Duri.ng the 22--year period national output. of se'same 

grew at a modest annual rate of 1.52 percent.However,as ais

cussed in the above section production in the mechanized 

sector grew at a relatively high annual rate of 9.49 percent 

whereas in the traditional sector the growth rate was, not 

sigrificant'l' different from zero (Table 4 ) 

During the first period sesame production in the ELudan 

i.ncreased at a fairly high anrual rate of growth of 2.64 

percent but during the -ecuiid period growth rate declined 

to -3.E,4 pe'cent (Table F; ) lit the mechanized sectoi" theI. 

prOduct.IOn during thit, f.Irst per-iod grew at a rather i'"-pid 

rate of 18..84 percent per annum but declined to -3.30 dui ing 

Lhe second ei.od. i r, the sector dec]rp ArId Lraditional it 'ned 

from a sinall positive growth rate of 0.69 percent to -3.35 

percent However, it should be pointed out that, ithe 

growth rates of the second period have been pulled down: b.y 

an exceptionally low level of production in 1982/83, the 

terminal yearI of our data, due to a severe drought 

1.These -------data reported Tableare in --- 10- )------------

0



Area and Yield of Sesame, 1961/62-1971/-_ 
to 19[72/731982/83, Sudan I o 

, r', Growth ate1961/62-7
1971/721971 Growth rate 

1972/731982/83 
Cha.e 

I7 -------- -----
-I 

:All Sudan 

:Mechanized 

Ttaditional 
18.84 

0.69* 

, 

-33.64354 

-'.-3.3026 

-3.35 

, - I 

-4141
-4J104,1 

A1i Suda 

7.d-2.45 
Hechanlzed21 .45Ul c a i ed2 . 5-2 

TradiL.ional 4.832. 
.76 

*7.42 

-9.:87 
-24. I: 

-2.21-7 
4 

:AI! t~uda.rI3 
I 

'9, I 

,N~ ch anized2 
I . 

Taditional 

-2.2 3*2, '-I -

,' -4.05 
i 

-1.01.4 
0 8..* 

-0. 83: 

1.18* 

.'9 
* I 

" 

aThe Ieg'essio, ccefficient from which these growth ratescabJlulated ateal'e not. igiificantly.differet from zero 

-0.-"
 



I. As shown in Table 7 thie yearly production of :.sesame 
in the Sudan, va.led duninL the 22 years from a l.w of 

13.1000 MT in 196 /6'/7 Lo , hlgl of :141.1000 MT during 1:9,72/73 

with a cieIl, var of percen 1;coe .l'.i of 1a Lit O1 24 .9 

Productl iI was more \,ariabl- in the mechanized sector 

(CV.,55.6 percent) than the traditional sector (V:30.8
 

perent)
 

However, the yearly level of production a413esame 

became more stable during the second 11-year period than 

during the first 11-year period As shown in Table both 

the absolute (standard..deviation) and relative (coeff iJcient 

of variat-ion) variabili.y in the yearly production declined 

considerably from 80.0 percent to 24.9 percent ii the 

mechainized sector. from 30.5 percent to 22.6 percent -.'n the 

traditionai sector and from 29.4 percent to 17.9 perceit for 

a].l Sudan 

B Changes: in Areas 

I. Average year.y areas. planted to sesame in the Sudan 

increased -by 77.6 percent from 1239000 FD during the first. 

1.1--year period to22(100F1)'during the second period(Talkie 3). 

Areas in the mechanized sector increased at a faster rate 

than the traditionial ,sector and from first to the :econd 

period inc):eased by 146 percent from 226000 FD to 5560(';0FD 

In the traditional sector areas increased by 62.4 percen. 

from 1013000FDto1645000 FD.As a consequence of these cihanges 

tht share of the mechanized sector in the tot'al areas .lanted 

to sesame in the Sudan increased froml8 percent in the first
 

period to.25 percent in the second period, and the share o0
 



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

Table 7 . Average Production, Area and Yield of Sesame, 1951/62
1982/83, Sudan
 

Production in 000 MT 
Av'ea in 000 FD
 
Yield in Kilograms/FD
 

:Sector Average -------
IMinimum. Maximum __
SI lCoefficikitr,of variat'ion
 

- I---------- -- I -,.... - ~ I - I,' 

I zo L.i,, I 


All Sudan 216 
 133(66/6'7): 340(72/73); 
 24.9
 
I 

Mechanized 
 I 53 4(64/65) 111(77/78)'- 55.6
 

Traditional 
 162 74(68/69) 297(70/71)'1 30.8
 
I., 

IAll Sudan 
 1720 776(62/63)12847(72/73)1 
 33.8
 

Mechanized 
 391 28(64/65): 732(73/74): 57.6 

;Traditional ;1,329 696(62/63):2847(72/73): 
 31.7
 

All Sud.a 126 
 82(82/83)' 238(61/62): 26.6
 

Mechaniz.ed 136 78(61/62) 394(62/63) 41.4
 

Traditional 
 122' 60(70/71) 264(61/62) 35.0
 

-12
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Table 8 . Changes in Coefficient of Variation of Production, 
Area and Yield of Sesame, 1961/62-1971/72 to 1972/73
1982/83, Sudan
 

Sector 
 Coeffficient of variation 
 Change
(%* z. . 

1961/69-
1971/72 

All Sudan 

:Mechanized 

Traditional 

* 

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

Procti'1io 

29.4(57.1) 

80.0(28.0) 

38.5(61.2) 

.1I 

All Sudan 29.7(367.8) 

Mechanized 

Traditio:nal 

84.8(191.3) 

29.8(302.0) 

All Sudan 

1Mechanized 

;Traditional 

* 

19.9(31.7) 

47.2(81.3) 

28.2(44.3) 

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

1972/73-

11 1982/83
 

17.9(42.4) , 

24.9(17.8) 


22.6(37.5) 


11.4(250.9)
I.I 

17.9(99.4) 


15.2(250.3) 


Yield
 
'9.3(9.9) 


18.3(23.7) 


13.9(13.4) 


-- . -

7 

-39.1(-25.7)j 

:-68.9(-.36.4):
 

-41.3(-.38.7):
 

1-61.6(-. 1.8);
 

-78. 9(-8.0)
 

-49.0( IT7.1) 

I 

3.3( 70.7) 

:-61.2(-,10.9);
 

-50.7(:.9.8) 

Note Figures,i n parentheses arp standard deviations 

-13



t.he traditional sector Crpped from 892 percent to 75 pe-rcent 

(Table 3)i. Howev'er, a much larger part .(65 percent) of 

the total increase of 963000: FD in the average yearly .areas
 

planted -to sesame , occurred in the traditional sect'r as
 

compared ty 34 percent in the mechahized sector In !other 

words, the absolute increase of areas planted: waz 

approximately double in the traditional sector to th.0I of 

the mechanized sector 

r. The annuail .growth rates of area planted to :esame 

were high during the first period The maximum ar,a of 

2847000 FD planted to sesame in the Sudan was during the 

year 1972/73 and negative growth rates are observed iln all 

sectors during the second period The exceptionall, high 

levels of'planting in 1972/73 the first year of the second
 

11-year period and exceptionally low level of planting
 

during the terminal year of 1982/83 due to severe drfught,
 

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

negative Otherwise the yearly areas planted to 3esame 

from 1973/74 to 1981/82 seem to be fairly stable. 

3. For the 22-year period the areas planted to sesame 

in the "Sudan varied from a low of 776000 FD dluring 

1962/83 to a high of 2847000 FD during 1972/73 with a
 

coefficient of variation of 33.8 percent However, the
 

variability in areas planted to sesame 
 decreased
 

substantially from first to the second period in absold'te as 

we]l as relative term in Ilt (mechanized and tradit,'fonal)
* I 

the sebors as w-ll as for all Sudan . The coefficient:!-. of 

variation for Lhe second period for all Sudan and inech.ariized 
I,.
 



and tradi.tcwal sectors 'are I . 4 'perceLt, 17. 9 percenr and 

15.2 percent,,, respectively
 

C. Changes in Yields'
 

1. Thd average sesame yield for all Sudan declined by
 

49 Kgs/FD (31.2 percent) from 157 Kgs/FD in the first
 

period to 108 Kgs/FD during the second period . iThe 

decline was! considerably smaller in the mechanized seotor
 

where the yie!.lds decreased by 27 Kgs/FD (17.4 percent) from
 

155 Kgs/FD in the first period to 126 Kgs/FD during the
 

second period In the traditional sector the y;eld
 

declined by 57 Kgs/FD from 158 Kgs/FD to 101 Kgs'/FD
 
2. For the 22-year perod sesame yields in the Z;*dan
 

declined at an average annual rate of -3.17 percent '[his
 

rate of decline was --1.92 percent in the mechanized sector 

and -3.71 percent in the traditional sector However, 

these decline rates were much larger (in abscDtute 

values' during the first. period and became smaller during 

the second :period As a matter of fact in both sec-tors 

(mechanized- and traditional) the decline rates during the 

second period are st;tistically riot significantly diffe-rent 

from zero 

3. During the 22-year period the national av'-rage 

yields of sesame in the Sudan varied from a low of 82 Kgs/FD
 

to a high of 238 Kgs/FD with a coefficient of variation,. of
 

26.6 percent.In the mechanized sector they varied from '.low 

of 78 Klgs/FD to a high -f"194 kIIgs/FD with the coefficient of 

variation of 41.4 perceot and in the traditional sector they 

varied f romj 60 Kg5/iF' t,264 Kgs/FD with the coefficie,,bt of 

http:percent.In


variation of 35.0 percent (Table 7) 

The variability in seaiame yields in w.i. a.3absolute well 

relative terms decreased bubstantially from f.rst, to th 

second ,period in both mechanized and traditional st!ctors as 

well ai for all Sudan During the second pe.i'iod the 

coefficient of variation for all Sudan was 9.3 perci nt, for 

the mechanized sector 18.3 percent and for the trl' ,ditional 

secto" 13.9 percent (Table 8)
 

IV Chances at the Regional Level
 

A. Charijes in Product-Qn 

I.: In Tables 9 and 10 the yearly average pi;oduction 

of sesame is presented by region and by sector for the two 

l1-year periods The data are organized to show; chau~{e9 

from first to the second.period and relative seci,.ral .. 

regional shares.. The yearly average level of prod,.iction of 

sesame .in the Sudan :increased by 42200 MT (approxiimately 22 

percent) from 194800 MT during the first 11-year period to 

237000 MT during'tpe second 11-year period This increase 

was shared by all re:gions except the Blue Nile where the 

average' yearly production decreased by 16000 MT (20 

percent) from 79800 MT in the first period to C.3800 MT 

during, the second period . The traditional sector 

production in this region declined by 24200 MT but there 

was an increase in the mechanized production of 8200 MT 

From first to the secoiid period,the largest in-,,rease of 

2:15U0 MT in -:,sa piu-,duction occurred in the ."(ordcofan 

rt.egiun. followed by 18900) MT in the Southern regiL,.)n, 9200 

MT i.t,' assala region and 7h00 M'r in Darfur i.egio 

16
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Table 9 , Aerage Production of Sesame by Region anid by Sector,

1861/62-1971/72 and 1972/73-1982/83, Sudan
 

Regiori/ *1961-62 1972/73- Change 
 Change. "ha n
Sector 1971/72 1982/83 
 (0%) fs %of
 
'.Total
 

I I ~ I I I--- -


Aver
Avege uxoduction (00 
 :
 

Mechanized .26.7(73) 45.9 
(100): 19.2 
 71.9

TraditionallO.O(27) 
 -:-0.0 
 -I00.0'
 
Total: 36.7 45.9 
 9.2 25.1 21.8


"(18.8) (19.3),
 
Blue Nile
 

I I 

Mechanized 7.9(10) 
 16.1(25) 8.2 
 103.8
Traditional:71.9(90) :47.7(75) 
 -24.2 -33.7
Total 1'79.8 
 63.8 :.-16.0 
 -20.0 1-37.9
 
:.(41.0) (26.9)
Kordofarl
 

Mechanized 
 - (0) :'4.9(5) 4.9 -
Traditional 64.9(100)'8 3 .5(95) 18.6 28.7
Total :64.9 '88.4 
 23.5 6.2 
 55.7
 

(33.3) (37.3)
 
I I 

Traditional: 6.5(100):14,0(100) 
 7.5 115.4 :.;17.8
 

I I 
I 

I 

I 

Mechanized 0.4(6)
Traditional,' 6.5(94) 
'otal ,6,9 

, (3.5)
:194.8 
:(100)
I 

4.5(18) 
:20.4(82) 
24. 9 
1.0.5) -

17 .0 
(.A00)

I ' 

4.1 
13.9 
-.i,8. 0 
I .. 
42.2 

I 

. 

1025.0 
213.8 
260.9 

21.7 

. 

',pOO) 
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Table 10 	 Changes in Average Sesame Production from 1961/62-1971
 
/72 to 1972/73-1932/82 for Mechanized and Traditional
 
Sectors by Region, Sudan
 

(000 MT)
 

ei-1961/62- 1972/73- Change :Change Chartge as 
.1971/72 1982/83 	 (%) of
 

I 
3 ..0 

I I IM§'ch .r zed 

Kassala 26.7 (76) 45.9 (64) 19.2 71.9 '..52.7 

Blue Nile 7.9 (23) 16.1. (23) 8.2 1.03.8 ' ;22.5 
I 	 I 

:Kordofan - 4.9 (7) 4.9 .13.5 

;Southern 0.4 (1) 4'.5 ( 6) 4.1 1025.0 11.3 

All Sudan , 
(Mechanized) 35.0 (100): 71.4. (100) 36.4 102.9 (100) 

Percent of 

:total :(18.'1) :(30.1) (86.3) 

I Traditlon 
3 

i0.0. ( "-4Kasala 6) (0) -10.0 -100.0 

Blue Nile ;71.9: (45) 47.7 (29) -24.2 -33.7 -17.2
 

h2Q.6ordofan :64.9, (41) 83.5 (50) 18.6 28.7 

129.3
Darfur 6.5 (4) 14.0 ( 8) 7.5 115.4 


Southern 6.5- (.4) 20,4 .(13) . .13,.9 213.8 239.7
 
•. I. 	 . 3 , 

All Sudan 
1 (100*1
(Traditional)159.B(100) 165.6(000) 5.6 3.6 ..


Percent of '
 
.,total (82.0) " (69.9) (13.7) 


All Sudan
 
(lecharized . :
 
+ Ti'adition 	 .......
 
al) 194.1 1 237.0 	 42.2 21.7 1 



Aes a resuLt of the 1.iipairate rates at which these in,-reases 

(OcCUrred the relative shares o-,f different regions i n total 

prcJductidi1 of ses ame in the uudan,also changed from f'["st to 

the second period. The share (if Blue Nile dropped fron:, 41.0 

percent during first tothe period 26.9 percent during the 

second period , and that of Kordofan increased from 33,3
 

percent to' 37.3 percent Thus, Kordofan during the .-:econd 

period was the largest sesame producing region in the ,udan, 

and on an average produced .38.6 percent sesame th.in themore 

Blue Nile! which was the largest produces during the ifirst 

period . The share of. Kassala increased marginally from 

18,8 perceiit to 19.3 percent and. of Darfur from 3.3 pet:rcent 

t.o 5.9 'percent Sesame production Jr the Son,thern 

region also increased quite rapidly and its share incireased 

from 3.5 pe.rcent to 10.5 percent 

A. the same time production of sesame increased much 

more rapid ly in the mechanized sector than in the 

traditional, sector .Out a totalof increase of 422C'i MT 

in average yearly production from first to the second period 

86. 3 percpnt occurred in, the mechanized sector where 

produ.ction increased by 1.012.9 percent from 35000 MT to 

'71400 MT , Only 13.7 percent of the increase occurr,d in
 

the tradition al sector where production increased by 3.6 

percent from 159800 MT in the first period to 16560.0 MT 

in the second period Consequently the relative share of 

the mectani zed production in the total sesame ouktput 

increased 'from 18.1 percent in the first period to 

IJ.;
 



Table 11 Compound Annual Growth Rates of Production of Sesame
 
by Region and by sector, 1961/6.2-1971/72, 1972/73-198,
 
/83 and 1961/62-1982/83, Sudan
 

Region/Sectorj 	Growth rate Growth rate Change Growth,rate
 
1961/62- 1972/73- 1961/6K
1971/72 1982/83 1982/8.:_
 

K~--I 

Mechalizei d 16.64 -4.82 -21.46: 7 .02:i 

B11lI" Nile .I I 	 ' 

Mechanized 32.05 -1.50 -29.82 15.45., 
Traditional -2.62 -3.00 -'0.97 -3 73.: 
Total -2.30 -2.70 -0.43; -1.81 

,| 	 I 

Mechanized 8.0010.01 -


Traditional 8 .0 -5. 78 -13.8. -2. 46
 
Total 8.00 -5.48 -13.4: 2.94:
 

I
 
'Darfur . ,I I
 

| 	 . I , 

Traditional 3.78 	 2.97 -0.81 6.83!
 

:So$uthern 	 { 

Flechnaized 	 -27 -
Traditional 10.92 	 6.02 -4.90: 13.13
 

Total 	 13.21 4.94 -8.27; 13.70
 

-20.
 

-20
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Table 12 Changes in Coefficient of Variation of Productuion
 
of Sesame by Region and by Sector, 

to 1972/73-1982/83, Sudan
 

Regi',-n/Sector 1961/62 to 1972,/73 to 
1971/72 1982/83 


--------.----- I------ - -

"I. 

1C'efficieit of Variatioin 

Kassala
 

.Mechanized 64.7(17.3) 34.9(16.0! 


Blue Nile
 

Mechanized :207.7(18.1) 41.5(6.7) 
Traditional 39.6(31.5) 23.1(11.0) 
Total 38.0(30.3) 18.9(12.0). 

Kordofan 

Mechanized" 
 73.7(3.6) 
Traditionai 12.5(40.6) 39.6(33.0) 
Total 62.5(4 ;) 36.1(31.9) 

I 

Darfur 

Tj:adition.al 49.9(3.6) 24.3(3.4) 

Southern 

Mechlanized - 49.6(2.3)TaIti~ l i 00.i1(6.G) 28 6 5. 9) 

Total 93.2(13.6) 25.7(6.4) 

I .I 

1961/62-1971,/72
 

Clhange 
%
 

-46.1
 

-80.1)
 
-42.0
 
-50:3 

-36.6 
-42.2
 

*I 

-51.3
 

-1 

--72.4
 

I 

http:Tj:adition.al


30.1 percent in the 'second pea iod and share of ,the 

traditional sector declined from 82.0 percent to 69.9 

percent 

In order to develop a clearer view of changes, this
 

picture of- overall sectoral changes has to b, supplemented
 

by sectoral, changes within regions . For example,.. in 

the Kordofan region mechanized production increased only', by
 

4900 MT (.13@5 percent of the total increase in mechain'zed 

production) whereas production in the traditional se.tor 

increasv.d by 18600 MT approximAtely 380 percent of '!the 

increase in the mehttnized sector In Southern re'ion 

tradit,.,na.l p-rodtuction iricreoased by 213.8 percent -trom 

G500 MT in tl.e first period to 20400 MT in the second peu-iod 
I; 

and in ])arfur it increased by'115.4 percent from 6500 MT 

to 14000 MT . However, it decreased sub'stantilly by 

24200 1IT in Blue Nile and 10000 MT in Kassala ',The 

overall increase' only of 5600 MT in the traditi'.?nal 

sector, therefore, does not show a clear pictur,;w 

Traditional production of sesame increased considerably 

in the regions of Kordofan, Darfur and Southern, but. 'was 

replaced substantially in Kassala and Blue Nile regionz by 

mechanised pi.oduction which increased most in these itwo 

regions
 

2. The high growth rates of sesame production in :'he 

first perio)d declined in all regions during the se',nd 

period anl 'except ])arfur and Southern regions ber.ime 

negative 



,3. VariabilI.ty .n ycarl, produloction of sesahi e in 

absolute (standard devi.a,..ion) as well as rer ative 

('otf i't',ieht of vatriaiorn'" 'terms decreased subta: J~ially 

from first' to the second period in all regions and sect."ors 

B. Chanize's in Areas 

1. With one exception output changes discussed in the 

above section correspond to changes in areas planted to 

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

traditiona.l sector of the Blue Nile region where average
 

yearly areas planted to sesame increased by 35000 FD (2.5
 

percent) ifrom 293000 FD in the first 11-year peri d to
 

328000 FD in the second il-year period, but prod'?ctioi 

decreased by 10600 HT (Tables 9 and 10) At the same
 

time, mchanized areas in this region increased by 106000 

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

seems that expansion of mechanized production in this
 

re;ion, pushed traditional production of sesame into
 

relatively less productive areas The share of the! Blue 

Nile region in t.otal areas planted to sesame in the 1Sudan 

decreased from 27.3 percent in the first period to; 2i.8 

percent in' the second period but the share of the mechainized 

sector within the region increased from 13 percent L.o 31 

percent Also the share of the mechanized areas in Blue 

Nile region increased in the total mechanized sesame areas 

in the Sudan from 20 percent to 2.7.1 percent
 

In Kssala region there were on an average 760006TD per 

year under traditional production during the first petviod 

However, theru were no ar-as under traditional prod.iction 



Table 13 . Average Area cf.Sesame by Region and by Sector 
1961/62-1971/72 and 1972/73-1982/83, Sudan
 

Region/ V11961-62 1972/73- Change Change 

Sector :1971/72 2982/83 


, 


AveraieAraip C000 MT.
 

I 
Mechanized J76(70) 327 (100) 151 85.8 

Traditional:: 76(30) - (0) -76 -i00.0 


I I. 
Total !525 327.- 75 29.8 


I I 

Blue Nile|| 

Hechanized 45(13) 151(31) 106 200.0 

Traditional 293(87) -32(69) 35 2.5 

Total 338 479 141 29.0 


-(27.3) (21.8)
 
ordof'a n 

Mechanized 4(0) 37(3.5) 37 203.8 
Traditional 241(100) 1,015(96.5 474 87.6 
Total .541(100)1,052(100): 511 94.5 

.(43.7) (47.8) 

Darf tr 

Traditional; 63(100); 165(1i00) 102 161.9 
(5.1) (7.5)


Sou~thern 

Mechanized 4(9) 41(23) 37 925 
Traditional ,.40(,91).. 137 (17 •. 97.... .242.,5TotalTraitona: 41(00 -').(1050)17O8 :121191.00)
' .ti , (5.) " (7.) 134 I 304.5' 

;. (3.5) .(8.0) 
Alu a :.1238 :2201 963 77.8
| .di,, oI" 09) 17.7)9..* 22~ 

Change 
:a!s %of 
:TQtal 

I " 
15.0
 
[7 .9
 

15.0
 
!3.7
 
4.6
 

49.2
 
53.0
 

i 

10.6 

'3.8
 
10.2

13.9
 

(100)'
*: 10
 

7.8 



Table 14 
.Changes in Average Sesame Areas from 1961/62-1971
/72 to 19'72/73-1982/83 for Mechanized and Traditional
 
Sentn.. by Region, Sudan
 

(000 FD)
 

Region "1961/612- 1972/73--

,1971/72 1982/83 

Change Change, Ch. inge as
(%) : : of, 

, otal 
III 
 I 

I 
* 

176 (78) 327 (59.0) 151 
 58 45.6
 

Blue Nile 
 ;45 (20) 151 (27.1) i06 200.0 32.0
II

Kordcfan 
 V- (0) 37 (6.7) 37 - 11.2 

Southern 
 (2) ,I4 1( 7 .2) 37 
 112
 

;All Sudan
 
(Mechanized) 
 225 (100)1 556 (100) 
 331 146.2 (100),
 

'Percenb of
 
total i(18.2) (25.3) 
 (34.4)11
 

:f.a sala 
 76 (7) -, (0) 
 -76 i100.0 . -12.0 
Blue Nilc 293 (30) '328 (20) 35 
 2.5 : 5.5 
Kordofan 541 (53) 1015 (62) 
 474 88.9 
 75.0
 

:Darfur 
 63 (6) 165 (10) 102 '160.3 16.1

I . ' ,:Southern' 
 40 (4). K'137. () 

I 
97 234.2 
 15.4
All Sudan
 

.(Traditional)L1013 (100): 
1645 (100) 6326 70.9 (100)

' I 

;Percent ofI 
I I 

total (81.), 
 : (74.7) (65.6); 
I 'I 

:All Sudan,

(e, hanied
 

T aditiI 
 I 
ai) -123U 2201 
 963 79.8
 

I ' 

I 

I 
 .I,
 

- -- I ~I - I



during tl e.second period Mechanized areas on the . other 

hand increased by 1.51000 FD (85.8 percent) from 1760)0 FD 

to 327000' FD Mechanized production also increascd il 

Kordofan and Southern (Upper Nile) regions by 37000 i D in 

each case . In the Sudan as a whole, the mechanized *area3 

planted to sesame increased by 331000 FD from 225000, FD 

to 556000 FD and share of mechanized areas in total areas 

planted t6 sesame in Sudan increased from 18.2 percent to 

25.3 	percent
 

Largest increases in areas under traditional prodgctiori
 

occurred ip the Kordofan (474000 FD),, Darfur (102006,. FD) 

and Southern (97000 FD) For the Sudan as a whole areas 

under traditional production of sesame increased by 632000 

FD almost twice the increase in mechanized areas
 

However, the percent share of the traditional sector in
 

areas planted to sesame in Sudan .declined from 81.8 percent
 

to 74.7 peircent
 

2. For the 22-'year period the growth rates of 'areas 

planted to Sesame were positive in all regions and scector.9 

and were gonerally quie h.gh Only the tradil*iona. 

sector in the Blue Nile region bad an insignificant ra4e of 

growth in areas p] an ted to sesame In Lhe tradi. .!ional 

sectors of Darfur, Blue Nile and Southern regions,. the 

growth rates of areas planted to susame increased from ,first 

to the second period but declined in the Kordofan iegiorn 

where expansion of areas was the largest . The growth rates. 

also declined in the mechanized sectors of Kassala and. Blue
 

Nile
 

-ab,..
 



Table 15 Compound Annual Growth Rates of Areas of 'Sesame
 
b.y Region and by Sector, 1961/62-1971/72, 1972/73-1982
 
/83 and 1961/62-1982/83, Sudan
 

fegion/Sector, Growth rate Growth rate Change Growt}i rate 
1961/62- 1972/73- 1961/62
1971/72 1982/83 1982/F'3 

I I 

Mechanized 19.43 -5.44 -24.871 8.1 

Blue Nile .. 

Mechanized 35.58, 0.12" -35.46" 20.43 
Traditional -1.81A1.11 2.92: 0.44" 
Tota) -0.50 1.03 1.53 2.88 

I, | 

Mechanized' - 4.82* - -

Traditional 14.60 -5.32 -19.92: 6.12 
Total 14.63 -5.21 -19.84 6.49 

Darfur 

Traditional 6.25 8.87 2.62: 8.93 

,- C 

MechriaizedTraditional i°*92 "-5.75 10.44: ' 12.63 
Total -3.14 : 5.03 13."'4' 

V0.. 

-' 3



Table 1.6 . Change5 in Coefficient of Variation of Area of Sesame
 
by Region and by Sector, 1961/62-1971/72 to 1912/73
1982/83, Sudan
 

'Region/Sector 	 1961/62 to 1972/73 to C]adge
 
1971/72 1982/83
 

. : oefgicient of Vwiat 	 '"
 

Kassala
 

Mechanized 	 70.6(124.2) 23.4(76.6), -60.9
 

Blue Nile
 

Mechanized 206.0(101.1) 47.3(71.5) -7-7.0
 
Traditional 41.7(134.3) 14.3(46.8) -6f.7
 
'Total 37.8(127.5) 11.0(52.9). -70.9
 

Kordofan
 
i I 

Mechanized i - 72.2(26.9) -
Traditional 58.8(317.6) 29.9(303.6) -41,.

'Total 58.8(318.7) 26.2(296.5) -511.0
 

I 

Darfur
 

Traditional 39.1(24.7) 1 35.5(58.6) -!).2 

Southern 

Mechanized 
Traditional 

-

:117.5(46.9) 
50.8(20.7) 
28.5(38.9) : -7b.7 

Total 105.4(46.6) 24.6(43.5) -76.7 
. ,, *. '. .' . ,* " * *, I 

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

. . . .I ---------- ----------



. Tie var.ialoi in yoarly areas planted to '.sesame 

decreased. from first to, the second period in absoL,. te Rs 

well as relative terms, except that in the tradi'tional 

sector of Darfur region the standard deviation increased 

from 24.7 to 58.6 

C. Chang 'S in Yields
 

1. As shown in Tables 17 and 18 the average sesame
 

yields declined in all regions and sectors except tfor a
 

small inckease in the mechanized production in the Southern 

(Upper Nile) region The decline was larger (53 !Igs/FD) 

in the traditional sector than (27 f(gs/FD) i I tle. 

mechani zed sector
 

2. Also the growth rates of sesame yields for Ghe 22

year period were negative in all regions and sectors except 

the Soutliern region where a small positive growth rate is 

observed (Table 19) However, the large decline rates (in 

absolute values) of the first period in the im.iortait 

mechanized sectors of Kassala and Blue Nile anq the 

traditiona]. sector of Kordofan became much smaller during 

the second period Actually in the mechanized seottor of 

Kassala region a small positive (but nonsignificant) growth 

rate is observed during the second period . A13o in the 

mechanizt.d sectors of Kordofan and Southern regions the 

yield growth rates during the second period were positive 

As a result of these changes (as shown in Table 6)the .growth 

rates of sesame yields in the mechanized as well .ts the 

traditional sectors and for the Sudan as a whole,even though 

-29



Table 17 . Average Yield of Sesame by Region ahd by Sector, 

Sector 


Mechanized 


Traditional 

Total 
 B 

Mechanized 


Traditional 

To-1tal1 


Mechanized
Traditional 

Total 


Darf ur 

Traditional 


Mechanized 

Traditional 

Total 


1961/62-1971/72 and 1972/73-1982/83
 

i
 

---- 7--- *q---- -------- - -1961- 6- 1972/73- lChange; Change:
 
1971/72 1982/83
 

I
lAverage yield (K s/FD)
 

I . 1 2 142 -10 6 1;
 

'13'2---

I u,, I146 142 -2-.,
 

176 107 -69 -39.4
 

,245 145 ;-100 -40.2
 
236 133 :-103 -43. ,
 

I * 

-132-120 82 -38 -31.7
 
120 84 -36 -30.4)
 

,
I, 103 I 85 -18 I -17.
 

100 100 -0 -0..
 
162 
 149 -13 -8.1
 
157 140 -17 -10.8
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Table 18 . Changes in Average Yield of Sesame from 1961/621971/72 'to 
1972/73-1962/83 
 for Mechanized 
 and
Traditional Sectors by Region. Sudan 

,(Kq ,',, ;- ) 

k!?c. i ,n 171 1/ .- 1 ''2/ 73- i Ch.-inae 'ChanqQ 

........ 
 .. .... I V 2 8 

t a a. 14 -- 10 i .:'-6.6
 
iueL1C Nie 
 176 
 107 -69 . -39.4 i 

:-. d a f a 1 "'r2Snu L-Ih,---r n .I01. 10 F1l 1'. l 

C.i. 
 5udEAI1 i20)
(Mechani:zd) 

15 
-27 --17.4 1i 

. 

I LI 

' ...." . ."I . - I- I 

I IIri ':Lu, 2u5 I I - 3O8 -'KU. 8B).u*.I H\[2~ -1:)-- 1 . 7~I:::r,fa ., E3212:: 
*I -18 -31.7 , 

I 
I I 

('N r" dt:. i- Il0 :.' 
it'DlI t)&rn
Ai1 1 Sud.nr 5P I Q6~1,.,? I4101 1I --16-56 'I ---'6 1E-6
'i(; 1 J I* 

' Ii 

I.. I 

Ti,d i t i cna1 ", I 
I I 

-
 - -.-  -




rbIe i. 	 Compound Annual Gro.th (Decline) Rat!:As of Yield of 
Sesame by Region and by se.:tor, 1961/62-1971/72, 
1972/73-I982/83 and 1961/62-1982/83, Sudan 

Ri., . : 	 " Gtrawtl. r t l irc- i r-,L-e Ch at ice : Gr- ,:LI rai".e
1961 6t2- 1'?-2/73-	 19"61... . -', ,'....196 2.i 6." ', 

Hc.:-h an i z ed -2. 4. o.6 	 o 1.,. 1) 

I IDIu & N~ile 	 . , 

I-ihr --5.d 	 . 6l. I 96 1557 '--'1 ''. I -4.69?I rad iLi uraI -C.89 '--	 -".7. 1 S4.0 201 


"Iu)tal -1.-',00C) -.';7i -1.,9C): , 57
 

I . I 

I,'adli 1V.ial l ] '5 . 9 " . 11 II ,'.3 :7 i.. 

I .I
 

I J d-	 IC) 62l :,Ti t 1 i.r1ra (A: I 2 	 "-4.'.;/,,--2 . " -. ,0.


S ).. .
l 
 I 

H'ec I In -ti E:.d -. 	 ' 2..:. 'i'
' 
r 'ai i ,a --. 7 	 '5 ,:7.71-- -".
 
T t d19t J 6':'. "":.CBY -9... 11
-7 
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Table 20 .	 Changes in Coefficient of Variation of Yield of
 
Sesame by Region and by Sector, 1961/62-1971/72 to
 
1972/73-1982/83, Sudan
 

Region/Sector, 	 1961/62 to 1972/73 to Cliange
 
1971/72 1982/83
 

ICu'efficient of Yariation % 

Kassala 

MechaninZed 50.3(84.5) 19.7(27.3) -. 0.8 

:Blue Nile 

1echanizI 37.2(78.6) 25.9(28.9) -.3.0.4 
Traditional 53. 4 (145.3) 16.7(27.1) -'6-5.0 

'Total 51.6(133.4) 19.1(25.6) -Q3.0 

Kordofan 

:Mechanized - 23.4(31.0) 

:Traditional 29.2(30.9) 10,6(8.6)- -63.7 
Total 29.2(311.) 1i.0(9.2) --;2.3
 

Darfur
 

Traditional 28.2(29.5) 34.3(30.6) 
 .
 

;Southern
 

Wechan-'zed - 22.6(26.7) 
Traditional 56.2(107.3) 32.5(52.7) 1 
Total 54.4(96.7) 26.1(38.4) 
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negative .are not stat'stically significantly differenit* from
 

zero during the seconid period 

3. As shown in Table2O the variability of sesame yields 

In absolute (sLandard deviation) as well as rel'ative 

(coefficient of variation) . termts decreased substantlially 

in all regions and sectcncs except a slight .increaso-. in 
A 

the standa.d deviation in the traditional sector of 

Darfur region
 

V Seame Yioldn arid Stability of Production
 

Sesain production in the Sudan increased rapidly from 

1961/62 to 1972/73 ,qnd peaked off after that . It was fair.y 

stable from 1973/74 to 1981/82.But was quite variable 'fJr the 

period 1961'/62-1982/83 . The coefficient of variation il,the 

yearly pro,,uction was 24. 9 percent 

During' this period areas planted to sesame increaided at 

an annual- compound rate of growth of 4.48{ percent i but 

production increased only at the rate of 1 . 52 pt:¢cent 

and the national average yield decreased at the ra,.e of 

3.17 pel-r:.'ent The rat.es- of yield decli.ne were Fraster 

during the first 11-year period and be -ame much si:,Aller 

during the second 11-year period and generally se.in to 

follow the rates of increase in areas planted to seso-e J n 

various regions: lnd sectors which have themselves been iquite 

disparate In his section three regression estimat are 

presented,t-he first tow (I)to indicate the impact of growth 

of crop areas planted. to sesame and sorghum,of inechanization 

http:decli.ne


Table 21 Growth Rates of Sesame Yield and Area, 1i61/62
1971/72 and 1972/73-1982/83, Sudan 

-S-- . . -- .. .2. 

2' 2 I I t 

'GRY GRA DM DP 'A 
* I I 

F-F .X- eriQd 193 ./62 -1971,172: 
I.I I. 

-2.-34 1K sa a (11) - 19.431 0 14-30 

Bllue Nile (M) -5.57 35.58 1 0 .81 

BlLue Nile (T): -0.89 "1.81 0 0 -0.48 

Kordofan (T) -5.79 14.60 0 0 7.55 
I I I 

Darfur (T) -2.33 6,25 0 0 !-6,43 
I I 

Southern (T) 12.20 -1.22 0 0 1.26 

I Second period -1972/73 -1982/83 1 
2 I I 

Kassala (M) 0.67 -5.44 1 1 ,6.16
 

Blue Nile (M) -161 0.12 1 1 7.87
 

Blue Nile (T) -4.09 1.11 0 1 4.33
 

:Kordofan, (M) 4.95 4.82 1 1 A--.77
 

:Kordofan (T): -0.48 -5.32 0 1 2.24
 

:Darfur (T) -4.76 0.87 0 1 -10.97 

Southern (M) 3.20 -5.57 1 1 

Southern (T) -2.57 9.22 0 18.57. 

NoLes :M :Mechanized; T TradiLtional; 
GRY = Growthi ratt, of y1eld; GRA - Growth rate oil. area 

planted to sesame 
DMI r lullny va ia1]I, ori.i for ,,echrilzed areas 
DP Dtimmy vi.'Lable, oit for -he period 197 2/73

'1982/83
GRAS - Grcwth rate oft area plant-ed to sorghum 



Table 22 Coefficiebts of.Variation of Production, 4rea
 
and Yields,of Sesame.1961/62-1971/72 arid 1972/73
1982/83,. Sudan
 

Cyr CVA
IIII CVY DMD I 

Firg.t -period 161/62 -1971/72 

Kassala (M) 

IBlue Nile (M) 

64.7 

207.7 

70.6 
I 

206.0 
I 

50.3 

37.2 

I 
1 0 

,0. 

!Blue Nile (T) 39.8 41.7 53.4 0 0 

:Kordofan (T) 62.5 58.8. 29.2 0 .0 

Da rfur (T) 49.9 39.1 28.2 0 0 

Southern (T) 100.1 117.5 56.2 0 0 

I.a0..d pe.'*,d = 1972/73 -198/ 1 

Kassala (M) 34.9 23.4 19.7 1 
 1 

Blue Nile (1) 41 . 47.3 25.9 1 1 

Blue Nile (T) 23.1 14. 3 18.7 0 1 

Kordofan (H.) 73.7 72 .2 23.4 1 ' 1 

Kordofan (T.) 39.6 29.9 10.6 0 1 

Darfur (T) 24.3 35.5 34.3 0 1 

Southern. (M) 49.6 50..8. ,. 22:6- 1 1 

:Southern (T) , 28..6 28.5 32.5 0 1 

Notes 'M, .T, ,DM and DP as in Table 21 
above and CVP, CTA and
 
CVY lre coefficient of.variation of production; area and
 
yiel', respectively.
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and of change in time periods on growth in yields, and 

the third (2) to stu Iy the impact of variations i, -yearly 

areas planted to sesame aid sesame yields, of inechani.L'ation 

and of change in tim, per:rlods on the variability ir ... 

prcoductioh. of sesame 

(1) GRY 2.197 0.329 GRA * 3.011 DM - 3.S68 DF 
(2.672) (1.247) (1.450) 

t= 0.423; n 14 

The figures in the parentheses are the ab-q'.,lute
 

t-values
 

GRY _ The annual rate of growth in sesame yield 'in a
 

particular sector (mechanized or traditionil) in
 

a given region for the 11-year period
 

GRA The annual rabe of growth of areas plat.ted 

to sesame in a particular sector in a givenL 

region for the 11-year period 

)M One for the mechanized sector anct zero ioL tiim, 

traditional sector 

DP Zero for" the period 1961/62 - 1971/72 and, one 

for the period 1972/73 - 1982/83 

The data for regression (1) are presented in Tabl,, 

(21)
 

(2) 	GRY ='0.578- 0.437 GRAS+ 2.248 DM- 0.272 DE
 
.1(1.754) (0.752) (0.100)
 

R2 
 0.,257; n = 13
 

Th~e figures in the parentheses aie the absolutu
 

t-values
 

-37-0
 



GRAS 'The annual rate of growth of areas planted to 

sorghum in a partic~lar sector inl a given region for' the 

H-year period 

Othe.r variables are as defined in equation (1) above
 

(3) 	CVF=32.586+ 0.950 CVA-0.712 CVY+1.644 DM-1.3.150D'
 
(24,032) (4.776) (0.504) (2.9381)
 

R2 
= 0.992; n = 14
 

The figures in Lhe pa'entheses are Tne ausoiate t

valuesg 

CV,; CVA and CVY = The coefficients of variati.on of
 

yearly production of, areas planted to and yields of
 

sesame for the 	 li-year period in a particula.r sector in a 

given region
 

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

A. The results of regressions (1) and (2) presented
 

above are'summarized below
 

1. The rate.of expansion of areas planted to sesame,
 

holding constant the influences of mechanization and
 

change of time period, negatively influenced the rate of
 

yield. increase
 

Holding constant the.impacts due to change :0f time 

.period and expansion of areas planted to sesame, the yield
 

of sesame. declined at..a slower rate in mechanizedi areas 

than the.. traditional.; areas 

3. According to the first regression the y eld of 

sesame, holding constant the impacts of growth iri.: areas 

planted .'to sesam.e and of mechanization, decreas6(1 at a 

faste.r rate during the second period th-ii during the:" first 

http:variati.on


per 4.cid It Ihas beeii suggested that ther has 

been an increase of "Striga infestation which primarily 

affects sorghum overtime . Farmers, therefore tend to plant 

sesame in areas infested with "Striga" which makes weed con

t.rol more difficult and thus.might have lead to an overtime 

decline in. sesame yields
 

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

notion i is the that
It based on assumption overtime
 

spread of infestation of "Striga" can be represtend by the
 

expansion: rates of areas planted to sorghum Hofever,
 

to the extent that the growth rates of areas planted to 

sesame and sorghum are porrelated, .the variable GRAS may 

be estimating the impact of expansion of sesame areas oil 

yields , This ixtercorrelation problem also prevented us 

from including GRAS directly. into equation (1) 

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

4. The variability in yearly production of sesanle in 

the Sudan is increased, holding constant the impai:t of
 

variability in yields, the effect of mebhanization and 
change of ,,time period, by increased .variability ofl a r e a s 

planted to' sesame 

5. On the, other hand, increased variabiliy ol 

sesame 'yields, ..ho4.ding.. ,cnstant,.the impact, of 

variabilit, of areas, mechanization and change of time 

periods, decrease: the variabili.ty in yearly .prodltctioll 

of ,esame 

39
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6. 'Holding const,.-ict, the impacts of variabil'ity ill 

areas and yields and of change of time period, the 

variabilii.y of sesame 1,roduction in the mt.Qhani.ed and 

traditional areas is the same Thatis, the variability
 

in sesame prductiQn is not influenced by mechanizaf ion .1 

such 

7. l}olding constant the impact of variability o.f! area.-: 

and yields and of mechanization, the variability Ai.f 

yearly ses ame production is less during the second peciod 

That is, overtime, sesame production became more staI-jle 
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VI Summary and Implications of-the Results
 

I. The purposes of this paper are (1) to def;crib, 

trends and patterns of caange in the production of ,Iesame 

in the Sudan at the national and regional levels for r:,infed 

mechanized:and rainfed traditional crops, over the 2:"-y.eai.
 

period froqi 1961/62 to 1382/83, (2) -to examine chan,4es in
 

the overtime stability of production, (3) to examine 

sources of growth of .production of sesame, (4) to e::amine 

the pattern and causes of yield changes, and (5)' to 

compare the mechanized and traditional crops , For 

comparative purposes the 22-year perod is divided into two
 

equal time periods of 11-years; the first period from
 

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

1982/83
 

2. ilie TIme ser.iests tLa : uset.l .1ii the analysis aile as 

reported by the Minist.ry .of Acriculturo and tlJural 

Re.-ources in various issues of the. Bulletin of Agricul ,ura] 

Statisticsi Yearbook of Agricultural Statistics and Cur'rent 

Agriculturll Statistics
 

During the 22-year period 1961/62 to 1982/8:.: area 

planted o sesame. in the Sudan increased' at an .nnual 

compound rate of growth of 4.84 percent and productidn of 

sesame increased at the rate of 1.52 percent i the 

mechanizede sector these rates were 11.52 percent and. 9.49 

percent rspectively . But in the traditional sectoi the
 

rate of increase in production was only 0. 32 p.,rcent, 

http:Minist.ry


statistically nonsignificant) inspite of the fact; that 

areas increased at the rare of 3.88 percent As a rsult 

the share:s of the inechani zed sector in area and prod Iur-tian 

of sesame' in the Sudan increased froom the first I '--year 

period to the second 11-year period from 18 percent ..o 25 

percent and 18 percent to 30 percent, respectively
 

However, the relative importance of sesame i.n. the 

productior, of five major food crops in the Sudan dcclined 

from 8.8 percent to 6.7 percent, and at the same timen hilgh 

growth rates of the. first period became negative during the 

second period because of an exceptionally low levl of 

productioz in 1982/83, the terminal year of the, data 

series, due to a severe drought 

4. From first to the second period production of 

sesame 
 in the traditional sector increased considerably in
 

the regions of Kordofan, Darfur and Southern but wa3
 

replaced substantially in Kassala and Blue Nile regions by
 

mechanized production which increased most in these two 

regions . Kordofan is. the largest sesame producing region in 

the Sudar. with a share of 37.3 percent in the. total 

production.
 

5. The variability in the yearly production of ,Iesame 

decreased substantially from first to the second period in 

all regii ns and sectors, and the Sudan as a whole 

- 6. -The average sesame yields declined fron firAt 11

year period to the second 11-year period in all regicns arncd 

sectors except for a small increase in the mechanized
 

Sorghumn, Wheat, 
Millet, Sesame and Groundnuts
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production in the Southerb (Upper Nile) region The 

decline 
was larger in. the traditional sector (53 Kps/FD) 

than in the niechanized sector 
 (27 Kgs/FD), The rates of
 

yield 
 depline were much larger (in absolute values) diuring
 

the first period than the second period 
. As a matte-r of 

fact the decline rates dUring the second perio, are 

statistically not significantly different from zqro 

However, the yield variability increased from firsit to 

the second period. 

The regression results indicate that the deci.!ne Il 

sesame yields has been strongly influenced by the; rate
 
expansion 
 of areas planted to sesame as well 
as sorgIum
 

The influence of expansion of sorghum areas may in part 
 be
 

due to "Striga Influence", which pushes sesame prodction 

into relatively more weed infested areas. 
 The decline in
 

sesame yields has been less in mechanized areas than i!. the 

traditional areas 

8. The yearly variation in sesame producti-mn i,1 

strongly influenced by increased 
variability of 
.areas
 

planted but is decreased by variability of yield However,
 

the production variability is not 
 influenced- by
 

mechanization 
and has decreased overtime
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