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Trendes dud Cheiitim in (roundnuta Produotion 
in the Sudan, 1961/62 - 1982/83
 

j. Introduction
 

(ir,-,rii u,..; is an important oilseed crop ini the Sudan. 

On lJ average for the li-year period 1972/73-1982/83, it 

ocUpi e.d alo.,c. I, ) per.ent of the area devoted to 5 maJor 

their outputfCL'.l crops It11d contributek. 19.5 percent to 

(Table 1) . During the period 1961/62-1971/72 these 

percentages were approximately 12 percent and 1.3 percent, 

respectively [ore recently during the b-year period
 

were 14 percent and 18.6 percent
1979/80-1983/84, they 


Thus, the relative position of groundnuts in the
(Table 2). 


total food production in the Sudan increased from 13 percent
 

during the first 11-year period to 19.5 percent during the
 

second period and has been holding at 18.6 percent for the
 

recent period . At the same time average yearly areamore 


planted to groundnuts increased by 138.6 percent from 883500 

FD during the first 11.-year period to 2108000 FD during the
 

11-year period and average yearly production of
second 

groundnuts increased by approximately 265 per-,ent from 

28500OMT to 154600 11T . Accordingly the riati ,nal average 

percent
yield of groundnuts per feddan increased by about 11 


from 322 Kgs to 358 Kgs (Table 3) 

22--year period 1961/62 to 1982/83 productionDuring the 

the Sudan has shown remarkable growth.of groundnuts in 

1. Srghum, wheat, millet, sesame and groundnuts 

Avai bleDocument
 



--------

- -
I 

Table I 	 Shares of Individual Food Crops in Total Area and Production
 
Food Crops, Averages of 1961/62 to 1971/72 and 1972/73 to 1982)
 

Crop I'd'U Ct ion 	 Area 
-------------------	 ________ ---

19FI/ t.'o 1972/73 to .- 1/2 to: 1972/73 to 
1971/72 1982/83 i'j'71/72 1982/83 

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

(Percent)
 

C,,rghum 	 59.7 55.8 50.0 46.9 

Wheat 	 3.7 6.2 2.4 3.3 

Millet 	 14.9 11.8 
 19.1 19.3
 

;Sesame 	 8.8 6.7 16.6 15.6 

:Groundnuts 12.9 1.9.5 	 11.9 14.9 

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



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

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

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

Table 2. 	 5-Year Average Production and Area of Food
 

Crops,1979/80 to 1983/84, Sudan
 

Area
Production 
(00 1T) 	 (000 FD) 

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

" (5,9.4) (78.7) 7863 (52. 1) (71 .8) 

Miller 392 (11.0) (14.6) 2730 (18.1) (24.9) 

360 ( 2.4) ( 3.3)Wheat 180 (5.1) ( 6.7) 


Tota-:er al .5 2690 (75.5) ( 100) 10953 (72.5) ( 100)
 

Sesame 211 ( 59) (24.1) 204U (13.5) (49.1)
 

(14.0) (50.9)
Groundnuts 663 (18.6) (75.9) 2111 


Total-oilseeds 874 (24.5) (100) 4151 (27.5) (100)
 

15104 ( 100) 
Total-foodcrops 3564 ( 100) -

I 

Note Figures in the parentheses are percentages
 



Table 3 Average Production, Area and Yield of Groundnuts, 
1961/62 to 1971/72 and 1972/73 to 1982/83, Sudan 

19t;1/62 t.o 1972/73 to (2,i i ,. 
1971/72F 1982/83 

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

Ave- r.re Production (000 MT) 

All Sudan 285.U 754.6 264.7 

Irrigated 7,1.5 303.2 307.0 

Rainfed 210.5 450.2 113.9 

Average Area (000 FD) 

All Sudan 883.5 2108.0 138.6 

Irrigated 118.9 342.6 188.1 

;Rainfed 764.5 1761.1 130.4 

Average Yield (Kgs/FD) 

All Sudan 322.7 358.0 10.9 

Irrigated 627.0 885.0 41.2 

Rainfed 275.3 256.0 -'7.0 

I-----------------I----------------------- I-----------------------------------------------
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The compurid anfitUal ra te of growth of productiorn, area and 

yield computed from log--trend regression were 7. 9 percent, 

27.3 pe.-rcent and 0.4 percent respectively (Table 4) This
 

is quitt, an impressive performance record especially because
 

output growth has been accompanied by yield increase inspite
 

of a very rapid rate of expansion of aren planted to ground

nuts. 

Groundnut.s in the Sudan is produced as irrigated and
 

rainfed (non-mechanized) crops As shown in Table 5,average
 

yearly production of groundnuts in the Sudan for the period
 

1979/80to1983/84 was 663000 MT of which 36.3 percent was
 

irrigated and 63.7 percent rainfed.It is an important export
 

crop. On an average for the 4 years 1980-1983 Sudan exported
 

17744MT of groundriuts in shell,46599MT of groundnuts shelled
 

and 16957MT of groundnuts oil and earned LS 37.5 million per
 

year
 
The rapid increase in the production of groundnuts has
 

been accompanied by large instability of production.The
 

yearly production for the 22-year period varied from a low
 

ofl48000MT to a high of 103000MT with a coefficient of
 

variation of 52.2 percent and a mean of 520000 MT (Table 6).
 
G(roundnuts being an important fo -eign exchange earning 

cr-Cip, the high instability of its'production is of a natural 

concern. This paper,therefore,aims at documenting the trends 

and -hangk.-I in .ughu production, area and yields at the 

national arid regional levels for the irrigated and rainfed
 

crops of grourIjdnuts by using the time series
 

2.Groundnuts is the only major crop in the Sudan which experinced
 
a positive growth rate in yields during this period
 

http:rainfed.It


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

Table 4 	 Compbund Annual Growth Rated of Production, Area and
 
Yield of Groundnuts, 1961/62 to 1982/83, sudan
 

(rowth R ates 

Production Area 	 Yield
 
------------------------- I ------ --------------------	 I-----------------

:All Sudan '7.9 	 7.3 0.4
 

:Irrigated 11.8 	 9.9 1.8
 

Rainfed 	 6.3 7.2 -0.9
 
I.. 

-tGrw ----------- f --------

Note Growth rates are calculated from log-trend regression 
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Table.	 Average Yearly Production of Groundnuts, 1979/80
 
to 1983/84,Sudan
 

'i t.uIat i,,,I 	 (000 1.T) P.rc-,t 
..-----------------.--------------.........--.-. 


I'i.LII "1 	 241 36.3 

Rh 1f d 422 63.7
 

Total 663 100
 

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



------------ 
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TablIe 6 . vi~~~Pi'dtlt101i Aro4 and Y1fld of UromiUdikutO 
1961/62 to 1982/83, Sudan 

Av'g1 Minimum Maximum I Coefficient 
of variat
ion (%)
 

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

Production (000 MT)
 

.All Sudan 520 148(1962/63) 1030(1977/78) 52.2
 

lrrigated 189 31(1962/63) 455(19'77/78) 73.4
 

:Rainfed 330 115(1961/62) 605(1976/7'): 45.7
 

Area (000 FU)
 
I I 

All Sudan 1495 472(1961/62)1 2668(1977/78): 46.2
 
I I I 
I I 

Irrigated 230 651961/62): 530(1975/76) 59.9
 

:Rainfed 1263 407(1961/62) 2300(1976/77): 45.3
 

Yield (Kgs/FD)
 

All Sudan 347 219(1965/66) 518(1974/75): 18.1
 

:Irrigated 822 508(1961/62): 1155(1976/77): 24.6
 

:Rainfed 261 191(1982/83): 336(1974/75)1 18.2
 

I I 

y------------r--e ii-------- t --------

Note; Figures in parentheses3 indicate the year
 



-9-


Clata 'r'm I 961.,/l2 tO 11,482/83 In describirng the t.rend: and 

patt r ,,f in production of groundriuts hopeI,-n ,:,iange tht we 

to .i.,ic r. .-.our iFIde-v.trsLanding of the nature and magnitude of 

ii,.t.ai it.y ,ifproduction, sources of growth in production 

ard yirl- ldband .ompare irrigated and rainfed sectors 

The 22 year period of 1961/62 to 1982/83 is divided 

iriL. two time periods of 11-years each; the first period 

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

to 1983/63 Such a division allows comparisons of various 

trends and variability in production between the two periods 

and to comment upon changes in their magnitudes between the 

two periods, accross regions and irrigated and rainfed 

sectors
 

jj Data Sources 

The Department of Agricultural Economics and Statistics 

(DAES), Ministry of Agriculture and Natural Resources (MANR) 

Sudan, regulary reports area, yield and output data for 

groundnuts (and other crops) by provinces . Most of the 

sorghum crop (63.7 %) is grown under rainfed conditions .The 

data for irrigated and rainfed sectors are reported 

separately 

Most, MANR area and yield statistics for groundnuts crop 

have been subjective estimates . As yet there are no crop

cutting surveys for this crop Most statistics for the 

irrigated crop, however, are actual data 

In the eli.ueing analysis, area, output and yield data
 

for irrigated and rainfed sectors are used for the period
 

http:ii,.t.ai
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196.1/6F,' to, 1 Wb'/ ,:, , .eported by MANR in variou.-, issues of 

the Bu le t. n ' Agr icul Lural Statistics, Yearbook of 

Agrica I tral ,Via .i st ain..,.rid Currr:int Agricul. ural 'Statistics 

] Changes at the National Level
 

A. Changes in Production
 

1. 'urI tIe country as a whole average yearly 

production of groundrnuts increased by 469600 MT from 285000 

MT in the first period to 754600 MT in the second period 

That is, averagt pr'nduction between the two 11-year periods 

percent (Table 3) Approximately 49increased by 264.7 

percent of this increase occurred in the irrigatc-d sector 

and 5I percent in the rainfed sector . As a result the 

irrigated sector orj an average, produced 40.2 of the total
 

as compared to
output of grouridnuts during the second period 


As shown in Table 5,
26.1 percent during the first pericd 


however, this share of the irrigated sector during the more
 

recent 	period of 1979/80 to 1983/84 was 36.3 percent
 

As shown in Table 4, the average annual growth rate
2. 


period
of production of groundnuts for the entire 22-year 


sector (11.8
was considerably higher for the irrigated 

the rainfed sector (6.3 percent) . However,percent) 	than in 


from first to the secon.d period the growth rate in the 

irrigated sector declined from 14.3 percent to -4.6 percent, 

whereas it inicreased marginally from 3.4 percent to 3.6 

. From first to the percent in the rainfed sector (Table 7) 


second period growth rate of production for all Sudan slowed
 



Table 7 	 Changes in Compound Growth Rates of Production, Area
 
and Yield of Groundnuts, 1961/62 to 1971/72 and
 
1972/73 to 1982/83, Sudan
 

.;I/6C to 1972/73 to Change 

19"71/'12 1982/83. 
---------- t-.--------- -------------- --------- I 

Pr(2dction 

-5.2
All Sudan 5.7 	 0.4 


14.3 	 -4.6 -18.9
:rrigated 	
! .
 

3.6 	 0.2
Rainfed 	 .'.4 

r !
 

-4.4
All Sudan 6.9 2.5 


-1.9 -17.1
Irrigated 	 15.2 


3.2 	 -2.7
lainfed 	 5.6 


1.2 	 -2.0 -0.8
All Sudan 


-1.9
:Irrigated -0.8 -2.7 

0.4* 2.8Rainfed 	 -2.4 


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

The regression coefficients fromwhich these growth rates are
 

calculated are not significantly different from zero
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positive . It declined
down considerably but. still remained 

percent to 0.4 percent
by .5.3 percent.age points from 5.7 

period taken together:i. FL,-r the. whole 22-year 

stable in. the rainfed
pr.oduCtion of grcouidnuts was more 

. As shown in Table 6,in irrigatedsector than the sector 

was 45.7 percent in the rainfedthe coefficient of variation 

sector and 73.4 percent in the irrigated sector Stability
 

of groundnuts pr-duction improved considerably from first to 

second period at. the national level, as well as within the 

The coefficient declined byirrigated and rainfed sectors 


32.2
 
36.4 perecent from 52.2 percent in the first period to 


period in the irrigated sector, and by 
percent in the second 

the rainfed
 
2.7 percent from 26.3 percent to 25.6 percent 

in 


Sudan it declined by 20.4 percent from 27.5
 
sector . For all 


percent to 21.9 percent (Table 8)
 

planted to groundnuts in the
 I Average yearly area 


Sudan increased by 138.6 percent from 883500 
FD in the first
 

On an average,

period to 2108000 FD in the second period 


area
 
the irrigated area increased by 223700 FD 

and rainfed 

. That is approximately 82 percent of increased by 996600 FD 


average yearly area planted to groundnuts 
in
 

the increase in 


sector and the remaning 18 
the Sudan occurred in the rainfed 

the percentage. However,
percent in the irrigated sector 

period in the irrigated
the second
increase from first to 


in the rainfed sector
 188.1 compared to 130.4
sector was 




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

'fable 6 	 Changes in Coefficient of Variation of Production,
 
Area and Yield of Groundnuts, 1961/62-1971/72 to
 
1972/73-1982/83, Sudan
 

Siceot Of Variation 

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

1961/ti2 
197 1/7 

, 1972/73 to 
1982/83 

Change 
(%) 

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

All Sudan 27.5 	 21.9 -20.4
 

I rrigated 2 . 33.2 -36.4
 

Rairifed 26.3 25.6 -2.7
 

All Sudan 29.5 15.8 -46.4
 

Irrigated 51.3 27.5 -46.4
 

17.0 	 -42.6
'Rainfed 	 29.6 


All Sudan 117.6 17.5 -0.6
 

Irrigated 16. 19.0 18.8
 

5.1
Rairfed 17.5 	 18.4 
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toS Thi.s rapi.d Lncrease in the average area pJanted 

.1 atler,..,. ia L level, however, was accompaniedgr,:,umnLa t.:, U 

from first tot d' I-lt rate of 

g the first period total area 

biy i :I,,wir ,wt growth hirea 

t~it .t-;C.,nl~ pterild . kiri 

pLari I.d g.'urid iiut.F in the Sodan increased at an annual.t, 


rate of 6.9 percaent The 	 rate declined to 2.5 

. In the irrigated sectorpercent du'irig the .5scond period 

rate area during the first period increased at a very rapid 


period the rate

of 15.2 percent But during the second 


In the rainfed
actually became negative (-1.9 percent) 


sector the rate declined from 5.6 percent to 3.2 percent
 

Thus, the areas planted to groundnuts in the Sudan continued
 

the second period . But during this to expand throughout 


period all of this increase occurred in the rainfed sector,
 

whereas the irrigated sector experienced a negative growth
 

planted to groundnuts
rate in area 

3 Aloragwith the generally declining growth rates of 

areas planted to groundnuts, annual areas planted became 

. The coefficient of variationconsiderably more stable 
of
 

declined
annually planted to groundnuts in the Sudan 
areas 


15.8 percent during
from 29.5 percent in the first period to 


27.5
 
. It declined from 51.3 percent totht.- second period 


17
 
percent in the irrigated sector and from 29.6 percent 

to 


In other words the yearly

,)t.-:iit in thei raiiafed sector 


planted to groundnuts within the irrigated 
and rainfed
 

areas 


a whole became considerably more
 
sectors and the country as 


stable from first to the second period
 



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

C.Changes in Yields
 

I 	 Az showii iii Table 6, the national average yield of 

groundrut for the 22-year period 1961/62 to 1982/83 was 347 

Kg.i Fl') It.varied from a low of 219 KgsiFD during 1965/66 

to .i 	 high of 518 Kg /FH) during 1974/75 The average yield 

ft,,, 	 t crig--e3Ut1.cL.ur a low of 508ri 	 was 822 Kgs/FD, with 


Kgs/irl and a hiigh of 1155 Kgs/FD . In the rainfed sector the 

average yield was 261 Kgs/FD with the lowest and highest 

yietlds being 191 Kgs/FD and 336 Kgs/FD respectively 

Between the two periods the national average yield of 

groundruts increased by about 11 percent, from 322.7 Kgs/FD 

durir:g tht., first period to 358 Kgs/FD during thi- second 

period However, the yield increase occurred only in the 

irrigated sector where the average yield increased by 41.2 

percent from 627 Kgs/FD in the first period to 885 Kgs/FD 

during the second period . In the rainfed sector yield actu

ally 	declined by 7 percent from 275 Kgs/FD to 256 Kgs/FD
 

2 ihe growth rate of groundnuts yield for all Sudan
 

declined from -1.2 percent I in the first period to -2.0 

percent in the second period . Similarly in the irrigated 

Isector the growth rate declined from -0.8 percent to -2.7
 

percent However, in the rainfed sector it improved from 

I 
-2.4 percent to 0.4 percent 

3 Fo ' the country as a whole, there was no change 

from 	first to the second period, in the stability of the 

The regression coefficients from which these growth rates
 
are calculated are not significantly different from zero at 

10 percent level
 

http:crig--e3Ut1.cL.ur


groundnit.-. y i 'ld, as measure by the coefficient of 

vztriat.ioi, However, the coefficient of variation increased 

from .1t; pe.rcent. to 190 percent in the irrigated sector and 

from11l i V. , p17.t!ht tO 10.4 percent in the rainfed sector 

IV Changes at the Reaional Level
 

A.Changes in Production
 

1 . Except the Northern region production of 

groundnuts increased in all other five. regions of Kassala, 

Blue Nile, Kordofan, Darfur and Southern (Table 9) . During 

the first period the Northern region on an average produced 

1.15 percent ('1300 MT)of the 11-year average national output
 

of grouridnuts . But during the second period small amounts 

were produced only during the years 1974/75, 1975/76 and 

1975/77 . This region produced only irrigated crop. 

Kassala regioin alsc) produces groundnuts only in the 

irrigated sector . Average yearly production in this region 

37000 MTincreased from 5700 MT during the first period to 


during the second period, that is, by 549 percent
 

Consequently Ka;sala's .hare in the national annual average 

toproduction increased from 2 percent in the first period 


about 5 percent during the second period
 

The Blue Nilt- region produces groundnuts in both the 

w l.I aI the rainfed sectors, but most of theirrigated a.s 


Duringirrigated crop in Sudan is produced in this region 


the first 11-year period it produced on an average over 75
 

its yearly output of 86900 MT in the irrigated
percent of 

sector which contributed approximately 23 percent to the 



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

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

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

-I?-


Table ,- Average Prodcution of Groundnuta in Important
 
1972/73 to
Producing Areas, 1961/62 to 1971/72 and 


1982/83, Sudan
 

kt-g, ,n/ '46 / to 1972/73 to Change 
o r 71/7 , 1982/83 (%) 

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

Average Production (UO0 MT) 

Nort.herri 
I rr i :,Ltd 4.3(l.51) a 

Kassa.1 a 
549.1
1rri1aLed b.I(b)(2.U) 37.0(4.96) 

13lue Nile 
264.9
Irrigated 65.5(22.118) 239.0(31.67) 


Rairifed 21 .4 (c) (7.'51) 56.4(7.47) 163.5 

Tota . 86.9(30.49) 297.0(39.36) 242.0 

Kordofan 
Rainfed 71.0(24.91) 185.7(24.61) 161.6
 

Darfar 
104.0
Rainfed 639.7(31.47) 183.0(24.25) 

SOouth:-rri 
26.5(9. 3U) 51.8(6.86) 95.5Rairfei 

All Sucdai 285.0(100) 754.6(100) 266.7 

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

Note : a. Production cnl.inrued only during the seasons 1974/75, 

b. 
1975/76 and 317,/77 . 
There was no production for the first four years 

c. There was no production during the first two years 

http:51.8(6.86
http:183.0(24.25
http:639.7(31.47
http:185.7(24.61
http:71.0(24.91
http:297.0(39.36
http:86.9(30.49
http:56.4(7.47
http:239.0(31.67
http:37.0(4.96
http:4.3(l.51
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"iv..r:,g~. yy.ar'Ly OuI.puL1, Of a.idar During thte ecurid ptri od 

it, prd'.td on an avt.erage over 80 percent of the yearly 

outul.. ," 29(00. MT ift the irrigated sector and contributed 

appv.,x i.,te y :i penvc,.nt to the average yearly output of 

,l: .A y Jr, the irrigat.d sectoryr.ar productionl 

from 65000 MT in the first periodjricrena.Fed by 265 perent 

to 2:39000 M' in tht, second period Rainfed production of 

grt, undnuts in thi-s region also expanded substantially The 

average ytaiv]y pruduction increased by 163.5 percent from 

21400 MT in the first period to 56400 MT during the second 

of the Blue Nile region taking irrigatedperioOd . l'i share 

and rairfed product.ion together in the average yearly 

production of grounidtuts in the Sudan increased from 30.4 

percent in the first period to 39.4 percent during the
 

second period 

Average yearly production in Kordofan and Darfur, the 

other two major groundnuts producing regions, also 

. In the Kordofan it increased byincreased substaLially 


161.6 	 percent from 71000 MT to 185700 MT and in Darfur it 

. Duringincreased by 104 percent from 89700 MT to 138000 MT 


first period Kordofan and Darfur contributed 25 percent
the 

to the average yearlyand 31.5 perc,1. tespec tively 

producticn of all 15ndan, thebut during the second period 

i}ire of Knrd,-,anr was slightly larger . From first to the 

. cond period production of groundnuts increased in the 

Southern region -s well . It increased from 26500 MT to 

http:penvc,.nt
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,Ou bul. c(OrItributior, this to 

,:,vI ' ylt I' I y p r,'duc t,.',t o1: Sudan der Iiried fr'r ,i 9J 3 p- rcent 

8,,1 lT, tht of regiur, the 

,rn, fir'st. t.o the second period annual growth 

r.4t..; cif priduct.in ,,f groundnuts declined in all regions 

ioU b, 't(1 txc".pt the rainfed sector of Kordofan,,h ., 

r.g i iin wizrt: the growth rate increased by 3.6 percentage 

pirits from -ij.9 pernoert to 2.7 percent (Table 10) 

3 From first to the second period stability of 

prmuct,.s is iea.%ured by the coefficient of variation 

improvw-A in 1a411 regions and both sectors, except the rainfed 

sectC," of BIije Nile and Kordofan regions where the 

cco f f ii ent i n r,::co.ed by 24 perc.nt and 82.4 percent 

respectively (Table 11) 

B. Changes in Areas
 

I As shown in Table 12, :the average yearly areas 

planted to gr,:,undnut,5s increased from first to the second 

period in 41.1 regions and both (irrigated arid rainfed) 

sectors, except, that. during the second period production of
 

t-h" lri-ga.sto crop it t.ht- Northern region was carried out 

only during 1974/7h, 1975/76 and 1976/77 thereafterand 

,Ji.i ppe.aire altogther . During the first period average 

yel'Iy area plzir,[.ed a;. irrigated crop of groundnuts in this 

regi on was; tt; tij |'[b wilich was less than one percent of the 

national average 

in perc-entage te.rms the largest increase of 442.2 

first to the second period occurred in thepercent from 

http:priduct.in


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

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

7 

-20

'<'b]e 10 	 Changes in Compound Annual Growth Rates of 
Production of Groundnuts for Important Producing 
Areas, 1.961/62-1971/72 to 1972/73-1982/83, Sudan 

1961/62 to 1972/73 to Change
 
E9'11/72 	 1982/83 

Growth Rates
 

Northern
 
Irrigated -12.5 a
 

Kassala
 
Irrigated 31.9 (b) --1.4 -33.3
 

:Blue Nile
 
Irrigated 16.7 -4.9 -21.6
 
Rainfed 1.0 (c) -4.7 --5.7
 
Total 18.0 -4.3 -22.3
 

Kordofan
 
Rairnfed -0.9 2.7 3.6
 

Darfur
 
Rainfed 5.4 4.7 -0.7
 

Southern
 
Rainfed 5.7 3.0 -0.7
 

:All Sudan 5.7 	 0.4 -5.3
 

I 	 I-----------------------II-

Note a. Production continued only during the seasons 1974/75,
 
1975/76 and 176/77. 

b. Average for 	seven years
 
c. Average for 	nine years
 



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

---- 

-- - -

'Table 11 	 Changes in Coefficient of Variation of Production of
 
Groundnuts 1961/62-1971/72 to 1972/73-1982/83, by
 
Region and by Sector, Sudan
 

-.~--.-----------

Rergi/,. 	 I 61/62 to 1972/7"3 to Change 
I I 	 (%)1971/72 	 182/83 

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

:.-officient of VariatiQn (%) 

Ka, s I a 

I rl'tga8, d 70.0 	 417.8 -31.7
 

Blue Nile
 
31.0 	 -43.6
Irrigated 	 55.0 

58.9 	 24.0
Rainfed 47.5 


TotaI 52.9 
 30.4 	 -42.5"
 

Kordof an 
40.3 	 82.4
Ra:infed 	 22.1 


Da rfu r 
26.6 	 -23.8
34.9
Rai.nfed 


Southern 
16.0 	 -73.6
Ra*nfed 	 60.5 


21.9 	 -20.4
;All Sudan 	 27.5 


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



-----

------------ ----------------- -----------------------------
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Table 12 	 Average Area of Groundnuts in Important Producing
 
Areas, 1961/62 to 1971/72 and 1972/73 to 1982/83, Sudan
 

T ---------------------------------

I1161/62 Lo 1972/73 to Change 
LtJ7 1/72 1982/83 (%) 

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

Avzragt Area (00 FD)
 

Northerrn
 
Irrigated 6.8(0,77) a
 

Kassala
1 rrigatttd 8.3(b) (1.47 ) 	 45.0 ('2.13) 4 42' : 

Blue Nile ".
 
Irrigated 103.(I1I.66) 259.5(12.31, 150.7
 

Raitif 1d 120.0(5.69) 61.1.
74.5(,;) (8. 43) 

Total 178.((20,09) 379.6(18.01) 113.3-


Kordofan'
 

Rainfed 318.2(36.U2) 	 809.6(38.41) 154.4
 

:Darfur
 
Rainfed 297.3(33.65) 673.6(31.95) 126.6
 

Southern
 
Rainfed 66.4(7.52) 197.7(9.38)1 197.7
 

All Sudan 883.5100) 	 2108.0(100) 138.6
 

seasons 1974/75,
Note : a. 	 Production cont.inued only during the 

1975/76 and IH76/77 
h. There was 	no pi-oduction for the first four years
 

c. There was 	rio production for the first two years
 

http:66.4(7.52
http:673.6(31.95
http:297.3(33.65
http:809.6(38.41
http:318.2(36.U2
http:379.6(18.01
http:120.0(5.69
http:259.5(12.31
http:103.(I1I.66
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the areas planted
irrigatted cy-rop ii the. 	Kassala region where 

a Ibsolute terms, 
in -re. d f rom 8:31.) 	 I'D to 45000 FD Irj 

491400 FD occurred in 	 the 
l,wt.ver, the aJ.rge.,t increase of 

the area planted 
ra i ri ttd c I.).p L1 the Kordof an region where 

It was followed by
from :ziH200 FD to 809600 D .

iricrea:ted 

the areas planted
rairt.d cr':,p ira the 	Darfur region where 

During
from 297300 FD to 673600 FD 
increased by 376:300 FD 

had a shareDarfur together
tht. second period Kordofan and 

area planted to
 
of over 70 percent in the average yearly 


to the second period 
. From firstill the Sudangroundnuts 

38.41
 
the shave of Kordofani 	increased from 36.02 percent 

to 


Darfur declined from 33.65 percent 
to
 

and that of
percent 


31.95 	percent
 

planted
increase in the area
of a substantial
Inspite 


the share
 
to groundnuts especially in the 

irrigated sector, 


planted in
 
Blue Nile region in the average yearly area 
of 


the Sudan, declined from 20.09 percent in the first period
 

the share . However, 
to 18.01 percent in the second period 

to 12.31
percent

of irrigated crop increased from 11.66 


Southern region increased from 66400 
perceit . Area6 in the 

I'D and its' share from 7.52 percent to 9.38 
FFD to 197700 

percent
 
rates of 

From first. to the second period growth
2 

only in the rainfed 
ar-ea planted to grounadnuts increased 

Elsewhere they

atd Southern region
of Darfur
areab 


the second period (Table
negative duringdeclined and were 

13)
 

planted to groundnuts became
 
" . Annual areas 



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

Table 13 


-.--.--I 

Northern
 
Irrigated 


Kassala
 
Irrigated 


Blue Nile
 
Irrigated 

Rainfed 

Total 


Kordofan
 
Rainfed 


Darfur
 

Rainfed 


Southern
 
Rainfed 


All Sladan 


Note a. 


b. 

c. 


Changes in Compound Annual Growth Rates of
 
Area of Groundnuts for Important Producing Areas,
 
1961/62-1971/72 to 1972/73-1982/83, Sudan
 

l~ui/b. t.C) 1972/73 to Claige 
I i( I/7" 182/83 

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

I(h'owth Rates 

-3.9 a
 

24.5 (b) -3.9 -28.4
 

-16.4
15.6 -0.8 

6.6 (C) -4.6 -11.2
 

19.2 -1.7 -20.9
 

8.1 -2.0 -10.1
 

4.5 10.7 6.2
 

9.2 13.8
-4.1 


-4.4
6.9 2.5 


---- *I---I ---- ---------- -

1974/75,
Production continued only during the seasons 

1975/76 and 1976/77
 
Average for seven years
 
Average for nixie years
 

I 



coi,.1Lcierably more stabLe in all region5, (except Darfur) and 

it In ofin Loth c't.,irs [ krfur the coefficient variation inc

,:I',I,.;-,' by 4 .,tr' t-rl . f roin 2U. 7 per(;ent. to :35. b percent 

i, , t'', 1 4 ) . 

C. Ch anges in Yields 

Except the rainfed crop in Darfur ana Southern 

retgions, r undnuts yields increased in all other regions 

('ab.le. 15) Even in the Kordofan region the average yield 

ol rainfed crop increased by 2.7 percent from 223 Kgs/FD
 

during the first 11-year period to 229 Kgs/FD during the 

second 11-year period In Kassala regicn the yield of
 

irrigated crop increased by 78.7 percent from 438 Kgs/FD to
 

822 Kgs/FD. In the Blue Nile the combined yield of irrigated
 

and rainfed crops increased by 60.5 percent from 488 Kgs/FD
 

to 783 Kgs/FU), the yield of irrigated crop increased by 45.5
 

percent from 633 Kgs/FD to 921 Kgs/FD, and that of the
 

rainfed crop increased by 63.8 percent from 287 Kgs/FD to 

470 K /.) Tht',se are obviously very substantial yield 

increases 

2 . Growth rates of yields of groundnuts generally 

declined f rom first, to tht: second period except in the 

K,rdof rm retlgiori where the growth rate increased by 13.1 

percentage poirnt.,; from -8.5 percent to 4.6 percent and the 

rairifed crur), of thie Blue Nile region where it increased from 

-5.3 percent to -0.1 percent (Table 16 ) 

3 As mentioned earlier there was no appreciable 

change in the stability of yields of groundnuts at the 



Table 14 	 Changes in Coaffioient of Variation of Area of
 
Groundnut5 1961/62-1971/72 to 1972/73-1982/83, by
 
Region and by Sector, Sudan
 

1egicn!ect.,c 	 1961/62 to 1972/73 to Change
 
1971/72 1982/83 (%)
 

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

Coef icien t of Variatio (l%
 

Kassala
 
Irrigated 90.0 	 27.3 -70.0
 

;Blue Nile
 
Irrigated 50.1 28.7. -42.7
 
Rainfed 37.1 30.9 -16.7
 
Total 52.5 24.7 -53.0
 

Kordofan
 
Rainfed 
 62.0 	 18.0 -71.0
 

Darfu
 
Rairifed 28.7 35.5 24.0
 

Southern
 
28.4 	 -34.1
Rainfed 	 43.1 


jAll Sudan 29.5 	 15.8 -46.4
 

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



Table 15 	 tverage Yield of Groundnuts for Important Producing 
Areas, 1961/62 - 1971/72 and 1972/73 - 1982/83, Sudan 

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

198.1/62- 1972/73- change
 
1971/72 1982/83 (%)
 

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

Yield in (KR/Fed)
 
Northern
 

Irrigated 632
 

Kassala
 

Irrigated 438 822 78,7
 

Blue Nile
 

Irrigated 633 921 45.5
 
470 	 63.8
Rainfed 	 287 

783 	 60.5
Total 488 


Kordofan
 

229 2.7
Rainfed 	 223 


Darfur 

272 	 -9.9
Rainfed 302 


Southern
 

262 -34.3
Rainfed 	 399 


358.0 	 10.9
All Sudan 322.7 
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Table 16 	 Changes in Compound Annual Growth Rates
 
(decline) in Yield of Groundnuts for Important
 
Producing Areas, 1961/62-1971/72 to 1972/73-1982
 
/83, Sudan
 

I16/'r2 to 1972/73 to Change
 
1971/72 1982/83
 

Growt ae
 

Northern
 
Irrigated -9.0 a
 

Kassala
 
Irrigated 6.0 (b) 2.6 -3.4
 

:Blut Nile
 
Irrigated 0.9 -4.1 -5.0
 
Rainfed -5.3 (c) -0.1 5.2
 
Total -1.0 -2.6 -2.3
 

:Kordofan 
Rainfed -8.5 4.6 13.1 

:Darfur
 
-6.4
Rainfed 0.9 	 -5.5 


:Southern
 
Rainfed 10.2 -5.7 -6.4
 

!All Sudan -1.2 	 -2.0 -0.8
 
I 

Note a. 	Production continued only during the seasons 1974/75,
 
1975/76 and 1976/77
 

b. 	Average for seven years ; no production in the first
 
four years
 

c. 	Average for nine years since there was no production
 
for the first two years
 



national level, as measured ty the coefficient of variation, 

from the first. to tt-i second period. Howevetr,for major prod

ucing areas of Kordofan and Darfur, and within the irrigted 

and raiiifed sectors of Blue Nile, the coefficient of variat

ion increased from first to the second period (Table 17)
 

LV__oudnuts Yie-lds and Stability of Eroduction
 

As m-ntiotied in the previous sections production of 

groundnubs continued to spread in the Sudan throughout the 

22-year period of this study . The crop area increased at an 

annual compound rate of 7.3 percent In the irrigated 

sector it increased even at a faster rate of 9.9 percent 

During periods of such rapid growth of crop areas, 

production continues to move to marginally inferior lands
 

and ordinarily one expects crop yield per unit of land area
 

to decline This is, for example, the case of sorghum . In
 

the case of groundnuts,however,even though small(O.4 percent).
 

positive growth rate,is recorded for the national
but a 


area during the period of 22-years.
average yield per unit of 


The yield increases occurred all over the country where
 

groundnuts are grown but they were especially large in the
 

. Only in Darfur and the Southern regions
irrigated areas 


there was a slight yield decline.In this section the results
 

two regressions which are estimated(1)to study the impact
of 


of growth in crop areas, of irrigation and of change in time
 

periods on growth in yields, and ('- to study if the yearly
 

of crop areas and yields, irrigation and change
variations 


of time periods influenced the stability of production of

groundnuts, are presented ,
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Table 17. 	 Changes in Coefficient of Variation of Yield of
 
Groundnuts 1961/62-1971/72 to 1972/73-1982/83, by
 
Region and by Sector, Sudan
 

:Regiori/Sector 	 1961/62 to 1972/73 to Change
 
II71/72 1982/83 (%)
 

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

:Coefficient of Variation M%. 

Kassala
 
Irrigated 30.8 27.0 -12.3
 

Blue Nile
 
Irrigated 19.0 25.2 32.6
 
Rainfed 28.2 31.7 12.4
 
Total 18.0 17.8 -1.1
 

Kordofan
 
Rainfed 29.7 40.8 37.4
 

Darfur
 
Rainfed 20.0 20.6 3.0
 

Southern
 
Rairfed 48.5 31.9 -34.2
 

:All Sudan 	 17.6 17.5 -0.6
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(1) GY 1.849 - 0.268 GA + 3.944 D1 - 1.4147 DT 

(1.156) (1.043) (1.085)
 

R2 0.216 	 , n = 12 

The 	 figures in the parentheses are the absolute t-values. 

Y le airiuaL rate of growth in groundnuts yield in a 

a given
particuidul sector (irrigated or rainfed)in 

region for the li-year period 

GA The annual rate of growth in area planted to 

groundnuts in a 	particular sector in the given
 

region for the 11-year period
 

DI One for the irrigated sector zero otherwise
 

DT 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 Table 18
 

10.893 	DT
(2) 	CVP = 26.143-O.029CVA+0.630CVY+15.630 DI-

(0.07.) (1.021) (1.267) (0.825)
 

R2 
z 0.368 , n = 12
 

the absolute t-values.
The figures in the parentheses are 


CVP 	 The coefficient of variation of yearly production
 

of groundnuts for the 11-year period in a
 

particular sector(irrigated or rainfed)in a given
 

region
 

of yearly areas
CVA 	 The coeffcient of variation 


planted to groundnuts for the 11-year period in
 

a particular sector in the given region
 

CVY 	 The coefficient of variation of average yields of
 

groundnuts for the 11-year period in a particular
 

sector in the given region
 



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

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

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

---------- 

-- - - --
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Table 18 	 Growth Ratts for Groundnuts Yield and Area, 1961/62
1971/72 and 1972/71-1982/83, Sudan
 

GY 	 GA DI 1, DT
 
--------- I-----------

itil. Dteriod = 	 1961/62 - 1971/7Z 

,Kassaka (I) 6- 0 0 24.50 1. 0 0.00 
:Blue Nile (I) 0.90 , 15.60 1.00 0.00 

(RFi -5.30 6.60 0.00 0.00 
,Ko'rdcari (Ri') -81.,) 8.10 0. 0 0.00 
Darfur (IF) 0.90 4.50 .00u 0.00 
:Southern (RFF) 10.20 	 4.1.0 0.00 0.00
 

',econd period 1972/73 - 1982/8 3 

Kassala (1) 2.60 -3.90 1.00 1.00
 
Blue Nile (1) -4.10 -0.80 1.00 1.00
 

(RF) -0.10 -4.60 0.00 1.(0 

Kordofan (RF) 4.60 -2.00 0.00 1.00 
:Darfur (RF) -5.50 10.70 01.0 1.00 
Southern (RF) -b.70 9.20 0.00 1.00 

-I----------------	 ~ - - -I- -- - - -

Notes I - Irrigated; RF = Rainfed; 
GY Growth rate of of yield ; GA = Growth rate of area 
DI Dummy variable, one for irrigated areas; 
DT Dummy variable, one for the period 1972/73-1982/83. 

Table 19 	 Coefficient of Variation of Production, Area and
 
Yields of Groundnuts, 1961/62-1971/72 and 1972/71
1982/83, Sudan
 

CVP 
-

CVA CVY DI ,' DT
 
I I I I 

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

First period 	 = 1961/62 - 1971/72 
I I 

Kassaka (I) 70.00 90.90 30.60 1.00 .00
 

:Blue Nile (1) 55.00 50.10 39.00 1.00 .00 

(RF) 47.50 37.10 28.20 .00 .00 

Kordofan (RF) 22.10 62.00 29.70 .00 .00 

Darfur (RF) :4.90 28.70 20.00 .00 .00 

:Southern (RF) 60.50 43.10 48.50 .00
 

'aond period = 1972/73 - 1982/83
 

47.80 27.30 27.00 1.00 1.00Kassala (I) 
BYslue Nile (1) :IvO0 28.70 25.20 1.00 1.00 

(RF) 53.90 30.90 31.70 .00 1.00 
40.30 18.00 17.80. .00 1.OG
Kordofan (11F) 


40.80 .00 1.00 
1 arfur (RF) 26.60 35.50 


16.00 28.40 20.60 .00 1.00
 
1Southern (RF) 


----------------- I----------- ---
: - -----

Notes : I, RF, DI and DT as in Table 18 above and CVP, CVA and 
CVY are coefficient of variation of production, area and
 

yield, respectively
 



DI and [T : A, defined above under equation (1). 

The data for r gre.sion (2) are presented in Table 19 

The results of the regressions (I) and (2) presented 

above are summari1:d as follows : 

1. TIe icmreas, in yields of groundnuts, holding 

constant Lhe influerice of irrigation and expansion of areas 

planted t.o groundnuts, occurred at a faster rate during the 

first 11-year period (1960s).than during the second 11-year 

period (1970s)" 

2. 11oLding constant the influence due to change of 

time period and expansion of areas planted to groundnuts,
 

the rate of inicrease of yields was faster in the irrigated 

areas than in the rainfed areas . This may be the result of 

improvements in seed technology or management and
 

cultivation practies (or both) which may have been adopted
 

at a faster rate in the irrigated areas than in the rainfed 

areas
 

3. The rate of expansion of areas planted to
 

groundnuts, holding constant the influence of change in time
 

period and irrigation, negatively influenced the rate of 

yield increase 

4. Holding constant the influence of expansion of 

areas,- irrigation and change in time period, there was a 

positive growth in the yields (in the rainfed areas) 

5. The results stated above are not very strong, but,
 

at least qualitatively are quite reasonable and non-trivial.
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6. Lit- v-, I.:I i . .ity o f produc tion of grourIdnuts, 

holditig c-,nst.nt, the itifluence due to variability in yields, 

the- influtrceh of irrigation and change in time periods, is 

unr I a.t,.d I., ( i..nut affected by) the expansion of areas 

plarnt, !d to gritidnuts In other words, expansion of areas 

planted to groundituts as such did not influence the 

stabiLiby in production of groundriuts 

7. However, the variability of yields, holding
 

constant the variability of areas planted, irrigation and
 

change of time periods, increases the variability of
 

product i'i, . 

8. Similarly, the variability of production is more in
 

the irrigated production than in the rainfed production
 

holding cornstanit the variability in areas planted and yields
 

and the influence of change of time periods
 

9. The variability of production was less (i, e.,
 

production was more stable) during the second period, than
 

during the first period, holding constant the impact of
 

other variables included in the regression
 

http:c-,nst.nt
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VI Summary of the Results
 

1. Thr- rJLrp,,:',5 of this paper are 41) to describe 

.er, . .trid patto rri6 of change ini the production of 

gr',,utidIlutz It the 'IudtiI at the national and regional levels 

fQC. .Lj.lt:, ::iiid tainfed crops, over than 22-year period 

froni 19 Il/t' to 1982/83, (2) to examine changes in the 

cvi.-itime stability of production, (3) to examine sources of 

growth of production of groundnuts, (4) to examine the 

patLerris and causes of yield changes, and (5) to compare 

irrigated and rainfed sectors For comparative purpose the 

22-year period is divided into two equal time perio's of 11

the, first period from 1961/62 to 1971/72 and theyears ; 


second period from 1972/73 to 1982/83
 

2. The time series data used in the analysis are as
 

reported 	 by the Ministry of' Agriculture and Natural 

various issues of the Bulletin of AgriculturalResources in 

Stat.istics, Ye.arbook of Agricultural Statistics and Current 

Agricultural Statistics 

3. For t.he 22-yeai" period area planted to groundnuts
 

in the .,udan increased at an annual compound rate of growth 

of 7.3 perct-rt, and production of groundnuts increas d at the 

rate of 7.9 p,--c-nt . These rates were considerably faster 

in thie irrighMe.d s-cor than in the rainfed sector .As a 

reisult, the irrigated sector on an average, produced 40.2 

percent of t|tir tot.aL output of groundnuts during the second 

11-year period as c.,,mpared to 26.1 percent during the first
 

1979/80 to
11-year period Duriing the more recent period of 




Iqd3/34 tlit- bharte of the irrigated sector was 36.3 percent 

.However, from first to the second period the rate of 

growth in pCoILrCti(.11 of grouridnuts in the irrigated sector 

It--!1 tiJid frcsj 14 .3 1j, r:c'et to -4.6 percent, whereas in the 

rairnfI"d 6t-Ikt-," it.mitginally increabed from 3.4 percent to 

:3. pe rcert. The shares of groundnuts in the total 

oIAtput arid r planLed to five major crops (sorghum, wheat, 

millet,sesane, and grcIundnuts)increased from 13 percicent and 

12 percent, I'spectively, in the first period to 20 and 15
 

percent during the second period
 

4. 4irg a n important export earning crop, the
 

variatio1ns riT it's yearly production cause variations in
 

export earnings for the Sudan and, thus, are a serious
 

matter. Our analysis shows that (1) the yearly production is
 

more stable in the rainfed sector than in the irrigated
 

sector, and that (2) the stability of production and
 

areas planrited to groundnuts has improved overtime at the
 

national as wet, a- s.ctoral (irrigated, rainfed) levels.
 

5. At the national level the average yield of 

groundnuts increased by 11 percent from 323 Kgs/FD in the 

first periud tu 3.d Kgs/FD in the second period . For the 

22-year period the annual growth rate of yields was 0.4 

.low.ver,
percent the growth in yields occurred primarily
 

in the irrigated sector where the yield between the two
 

periods increase-d by 41.2 percent from 627 Kgs/FD to 885
 

and in rainfed areas of Blue Nile and Kordofan
Kgs/FD, 


regions whe2e the increase was 63.8 percent and 2.7 percent;
 

http:pCoILrCti(.11
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respectively .T, Darfur arid Southern regions there was some 

de c.l.i~e in yitld-, due t, rapid expansion of area 

TI i inpvt-,mt:t,(,s in yield of groundnuts were faster 

duriig the: lit.ti; arnd slowed down during the 1970s The 

inistabilit.y in yF.-4iy production in the case of groundnuts 

is dLu to variatin-,,'- n yield and not due to variations in 

ar(.a.i plirit.tdto groundrnuts, and is more in the irrigated 

areas 
 than in the rainfed areas However, production of 

g8rouridrut.6j overtime has become more stable 

http:g8rouridrut.6j
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'able 21. Area, Production and Average Yield of QGroundnuts 
1961/62 - 1982/83, Sudan 

TPu a .1 'uclaii Total -SudJalj 
1 'ig. 1(nainf t-d 

- : Y A P Y A P" Y 

. ,;,, ,, 4u7 115 283 472 148 314 

1962/63 4s ;j. 6t9 650 197 303 695 228 371 

:1963/64 4- : 1f,145 800 254 318 847 239 341 

134/65 66 ,u 758 713 230 323 '179 280 359 

1965/66 131 69 619 804 216 269 ,q35 205 226 

1966/67 1' 18 6 3 749 185 24'1 J26 313 338 
1967/68 113 57 504 734 241 328 847 298 352 

1968/69 93 4 5:;7 626 115 184 719 164 228 

:1969/70 218 111 509 855 274 320 1073 385 359 

:1970/71 186 126 07 728 213 293 914 339 371 

1971/72 1G'/ III 665 1344 2176 2U5 1512 387 256 

1972/73 270 278 1030 :1372 290 211 1642 568 346 

:1973/74 296 262 884 :1452 292 201 1748 554 317 

;1974/75 384 456 1186 :1408 472 335 1792 928 518 

:1975/76 529 :193 743 :1784 389 218 2313 782 338 

;1976/77 347 260 751 1556 474 305 1903 734 386 

:1977/78 382 426 1117 :2300 605 263 2682 1031 385 

:19'18/79 313 247 '189 :2028 559 276 2341 806 344 

19'19/80 408 ,105 ,H3 :1945 452 232 2353 857 365 

:1980/81 199 1151J 799 :1980 b53 279 2179 712 327 

:1981/82 411 2/8 616 
I. 

1965 1560 285 2376 838 353 

:1982/83 230 181 '/1b' :1632 311 191 1862 492 264 

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


