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INTRODUCTION AND SUMMARY

The main purpose of this study is to generate various types of farm-
level information about the rainfed mechanized sector in the Sudan. The
overwhelming importance of this sector in Sudan's agriculture is obvious
from the data presented in Tables 1.1, 1.2 and 1.3. The vast clay plains
of Gedarif (Kassala Province), Demazine (Blue Nile Prouvince), Kosti (Wiite
Nile Province), Dalanj-Habila (Southern Kordofan Province), and Rank (Upper
Nile Province) represent the main part of the rainfed mechanized sector of
Sudan with miner areas in Southern Darfur Province. As shown in Table 1.1,
33% of the total crop areas under five major food crops (sorghum, sesame,
millet, grdundnuts and wheat) in the Sudan belong to this sector. The
contribution of this sector to the *ntal national production of serghum and
sesame (which are the main crops produced in this sector) in the Sudan is
59.9% and 33.8%, respectively (Table 1.2) with corresponding shares in the
total national crop areas of 55.9% and 28.0% (Table 1.3). The sector con-
sists of approximately 5 million feddans of total crop areas and is rapidly

expanding.

Rainfed mechanized sector operates under the overall guidance and
supervision of the Mechanized Farming Corporation (MFC), a GOS entity.
They are responsible for (1) initial allocation of long-term land leases to
the farmers, (2) demarkation of new lands to be opened up for cultivation
in different regions, (3) collection of land tax, (4) construction and
maintenance of physical infrastructure, (5) provision of some workshop
facilities and fuel for farm machinery, and (6) provision of technical

assistance about agronomic, engineering and plant protection questions.

In spite of the obvious importance of the rainfed mechanized sector,
however, the information about the sector has been so scarce that even the
most cbvious developmental questions could not be adequately addressed.
Therefore, the present study, by no means comprehensive, is an attempt to
analyze and present tarm-level data collected by an in-depth survey of 427
farms carried out during 1984/85, about various aspects of the rainfed



Table 1.1

RELATIVE IMPORTANCE OF THE RAINFED MECHANIZED SECTOR IN THE SUDAN

Crop Areas (000 FD)l/
Averages of

1979/80 *c 1983/84 % %
A. Rainfed mechanized
Demazine 1,143 7.6 23.0
Kosti 225 1.5 4.5
Gedarif 2,862 19.0 57.5
Dalanj-Habila 355 2.4 7.1
Rank 378 2.5 7.6
South Darfur 11 0.07 0.2
Total rainfed mechanized . 4,974 33.0 (100)
B. Total rainfed traditional 8,375 58.8
C. Total irrigated 1,243 8.2
D. Total all 15,092 (100)

Source: MANR

1/ Areas of 5 food crops of sorghum, sesame, millet, groundnuts, and wheat.



Table 1.2

CONTRIBUTION OF THE RAINFED MECHAMIZED SECTOR TO
SORGHUM AND SESAME PRODUCTION IN THE SUDAN

Averages of 1979/80 to 1983/84

Sorghum Sesame
Production Production
Sector/Areas (000 MT) % % (000 MT) % %
A. Rainfed mechanized
Demazine 278 13.1  21.9 22 10.5 31.0
Kosti 59 2.8 4.7 - - -
Gedarif 735 34.7 57.9 49 20.0 59.2
Dalanj-Habila 88 4.1 6.9 3 1.4 4.2
Rank 107 5.1 8.4 4 1.9 5.6
South Darfur 3 0.1 0.2 - - -
Total rainfed mechanized 1,270 59.9  (100) 71 33.8  (100)
B. Total rainfed trad :ional 601 28.3 139 66.2
C. Total irrigated 250 11.8 - -
D. Total all (A+ B + C) 2,121 (100) 210 (100)

Source: MANR



Table 1.3

SHARE OF THE RAINFED MECHANIZED SECTOR IN
TOTAL SORGHUM AND SESAME AREAS IN THE SUDAN

Averages of 1979/80 to 1983/84

Sorghum Sesame
Area Area

Sector/Areas (000 FD) % % (000 FD) % %
Rainfed mechanized
Demazine 941 12.0 21.4 202 9.9 35.4‘.
Kosti 225 2.9 5.1 - - -
Gedarif 2,546 32.4 57.9 31 15.2 54.4
Dalanj-Habila 333 4.2 7.6 22 1.1 3.9
Rank 342 4.3 7.8 36 1.8 6.3
South Darfur 11 0.1 0.2 - - -
Total rainfed mechanized 4,398 55.9  (100) 571 28.0 (100)
Total rainfed traditional 2,883 36.7 1,469 72.0
Total irrigated 582 7.4 - -
Total all (A +B + C) 7,863 (100) - 2,040 (100)




mechanized farming in the Sudan.l/ In other words the aim is to describe
the salient features of the rainfed mechanized farming in the Sudan. It is
hoped that the presentation of detailed data on the characteristics of the
mechanized sector and the approach used to calculate the input use and
production costs will provide increased understanding and stimulate further

research about the sector. Specific objectives pursued are the following.

A.  Specific Objectives of the Study

1. To describe from sample data the extent of use of undemarkated
land in addition to the demarkated land, and to ascertain the extent of the

practice of seasonal fallows.

2. To study the role of the farm owner, the extent and costs of
hired managers and other skilled and semi-skilled 1labor in rainfed
mechanized production,

3. To verify the allocation of crop areas to different crops pro-
duced in the rainfed mechanized sector and within selected regions, and to
ascertain production shares and yields of different crops.

4. To study (1) the extent of use and costs of casual labor, (2) the
type, extent of use and costs of farm machinery and other inputs; used in
the production of sorghum and sesame crops by operation. Also to compare
input use and costs of production of these two crops.

5. To ascertain from the sample data the extent of investment in

farm machinery in the rainfed mechanized areas.

6. To verify from sample data the extent of: soil erosion due to

floods and wind; occurrence of drought, pests and diseases and striga; the

1/ Crop year 1984/85 suffered from the worst drought in the history of
Sudan. Data about crop yields, input use and production costs, therefore,
have to be viewed and interpreted with caution.
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need for deeper land ploughing and use of fertilizers expressed by farmers;
and the oppsrtunity cost of crop land in the rainfed mechanized areas.

7.  An analysis of farm-to-market costs of sorghum and sesame crops
produced in the rainfed mechanized sector.l/

B. The Approach Followed for the Analysis

The data for each farm were collected with the help of a structured
questionnaire by trained investigators. All data on outputs, input use and
costs, within each region and for the whole sample, were standardized per
feddan of crop area planted as against crop area harvested. In other words,
first, crop yields, use of various inputs and costs for different opera-
tions are calculated per feddan. Then total input use and costs per feddan
of area planted are obtained by summation over operations. Next input use
and costs per MT are derived by multiplying the input use and costs per
feddan of crop area planted by the number of crop feddans planted required
to produce one MT of crop output. The number of feddans required to pro-
duce one MT of crop output are calculated by dividing 1,000 by the number
of Kgs of crop output produced per feddan of area planted.

C. Summary and Conclusions

1.  Results and findings of this study are based on farm-level data
collected by an in~depth farm survey of 427 farms carried out during
1984/85 crop season in the three most important areas of Gedarif (38.2%),
Demazine (26.4%), and Dalanj-Habila (35.4%) in the rainfed mechanized areas
of the Sudan.

1/ At early stages of the investigation we hoped to pursue some addi-
tional analyses: the size and distribution of output and costs; econo-
metric estimation of demand for labor; testing for economies of scale; and
economic implications of the results obtained from these analyses. How-
ever, these analyses were precluded because of extremely low crop yields
dring 1984/85 due to a severe drought, but will be pursued with data from
1 85/86 survey.



2. In Demazine and Dalanj-Habila regions farms comprised of either
the demarkated or the undemarkated land areas only. In Gedarif region,
however, approximately 21% farms had both types of areas under their con-
trol. In addition, another about 24% farms in this region operated only
undemarkated land areas, with the result that approximately 45% farms had
control over undemarkated land areas. In Demazine and Dalanj-Habila
regions farms in control of undemarkated land areas were 22.1% and 20.5%,
respectively, For the total sample (comprising all three locations) 69.6%
farms operated only demarkated areas and the remaining 30.4% operated at
least some undemarkated areas (Table 2.2).

3. Out of the total land under the control of sample farmers in the
respective regions, 35% in Gedarif, 20.8% in Demazine, and 23.5% in Dalanj-
Habila was undemarkated land. For the sample as a whole an average farmer
operated 2,330 FD, 28.5% of which were undemarkated area.

4. At the time of the farm survey during 1984/85, 8% of the total
land area under the control of the farmers in Gedarif, 29% in Demazine, and
21% in Dalanj-Habila had not as yet been cleared of wood and were not under
cultivation. Out of the cultivated land approximately 9% were left fallow.

5. Farming in the rainfed mechanized areas of the Sudan is run on
commercial lines. Approximately 28% farmers in the sample were basically
traders with farming aS their part-time business. A large majority of the
farmers (77%) employed trofessional farm managers and an average farmer
spent approximately 70% of his time in running the farm. The percentage of
farms which employed managers was the highest in the Gedarif region (86%)
where an average farm had 1.8 managers. Tlhere are some very large farms
with as many as 9 hired managers, and some of these managers are university
graduates. These farm managers possess varied types of experience and
training. During 1984/85 a farm manager on an average earned LS 3,135/

year.

On an average a farm manager controlled 1,684 FD of crop area. The
Ccosts of hired management per feddan of area planted were LS 1.86 for the

whole sample. However, these managerial costs were higher (LS 2.77/FD) in
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Dalanj-Habila areas than Gedarif and Demazine areas, because of smaller
farm size. These costs of hired managers are in addition to the time spent
by.the farm owner and his family in supervisory work, the estimated costs

for which are 73% of the costs of hired managers.

6. In addition to the hired managers, farms in the rainfed mechani-
zed areas require the services of several other types of skilled and semi-
skilled labor. Tractor and lorry drivers, guards, mechanics and some other
semi~skilled labor are employed on annual as well as seasonal contracts.
Tab]es 3.2 and 6.2 present data on the employment of this type of labor and
their costs. On an average during 1984/85 season, such labor costs were LS
1.44/FD of crop area. However, because of a larger farm size, these costs
in the Gedarif region were only LS 1.01/FD.

7. Total managerial and permanent labor costs per feddan for
Demazine, Gedarif, and Dalanj-Habila regions, and the total sample were LS
4.79, LS 4.06, LS 6.72 and LS 4.63, respectively.

8.  Sorghum and sesame are the dominant crops produced in the rainfed
mechanized areas in the Sudan. Sorghum, according to 1984/85 farm survey
data, was planted by every farmer in the sample, and it occupied 84.4% of
the area planted to all crops. On the other hand, sesame was planted by
51.8% farms and occupied only 15% of the area planted to all crops. Millet
Wwas growh only in Demazine region by a small number of farms. Sample
distribution of the planted areas of sorghum, sesame and millet crops in
the Gedarif region is identical to the distribution of aggregate crop areas
in this region reported by MANR. The sample and aggregate distributions in
Dalanj-Habila regions also correspond to each other fairly closely. How-
ever, for Demazine region, the aggregate distribution has a smaller
{larger) percentage of areas under sesame (sorghum).

9. Of the total crop areas planted by the sample farms during
1984/85, 33.2% were on the undemarkated land. However, 51% of the sesame
crop was planted on undemarkated area compared to only 30.4% of sorghum.
In Demazine, these figures were 58.7% and 26.7%, respectively. It may be
because sesame crop requires better moisture conditions than sorghum, and
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most of the undemarkated areas happen to be the southern fringes of Gedarif
and Demazine regions with better rainfall conditions.

10. Crop year 1984/85 for which the survey was carried out was the
third continuing year of drought in the Sudan, and the eff.cts of drought
during this year were the most severe. Crop areas of sorghum harvested by
the sample farms were only 63.4% of the areas planted. Sorghum yield per
feddan of area planted was only 62 Kgs,l/ and 24.4% farmers lost their
sorghum crop completely.

Sesame crop seems to have fared slightly better than sorghum., Approx-
imately 81% of the planted areas to sesame were harvested. Yield of sesame
per feddan planted was 55.7 Kgs,l/ and only 15.8% farmers suffered a total
loss of their crop. The ratio of sesame yield to sorghum yieid was 0.89.
Ordinarily this ratio is 0.44. It may be because, as mentioned above (in
item 9), relatively more sesame crop is grown in southern parts of Gedarif

and Demazine regions with better rainfall.

The effect of the drought was most severe in the Gedarif region where
only 60.5% of the planted areas were harvested. On the other hand in
Dalanj-Habila region 90% of the planted areas were harvested.

11. Labor in the rainfed mechanized areas is the most important
factor of production. For sorghum production, the main use of labor is for
weeding and harvesting operations. Since threshing of sorghum is done
mechanically, labor-use for this operation is quite small. A small amount
of labor is also used in land clearing activities before land preparation
operations start,. In the case of sesame, all operations including

threshing are carried out manually.

1/ Average sorghum yield for the five-year period 1979/80 - 1983/84 was
288 Kgs/FD. For the same period average sesame yield was 126 Kgs/FD. That
is, sesame yield, ordinarily, is 44% that of sorghum.



During 1984/85 sample farmers used a total of 3.802 MD of casual
laborl/ in producing sorghum per feddan of area planted; 0.097 MD (2.6%)
for land clearing; 1.64 MD (43.1%) for first weeding; 0.71 MD (18.7%) for
second weeding; 1.30 MD (34.2%) for harvesting; 0.005 MD (0.1%) for
threshing; and 0.5 MD (1.3%) for activities related to transport of produce
tc the market. The total cost of casual labor per feddan of sorghum area
planted was LS 15.29. The wage rate per MD was approximately LS 4.02.2/

In the production of sesame a total of 5.15 MD3/ of casual labor were
used prr feddan of area planted: 0.097 MD (1.9%) for land clearing, 1.67 MD
(32.4%) for first weeding, (.82 MD (15.9%) for second weeding, 1.90 MD
(36.9%) for harvesting, 0.608 MD (11.8%) for threshing, and 0.055 MD (1.1%)
for activities related to transport of produce to the market. These data
show that all sesame operations use more casual labor than sorghum an the
basis of per feddan of planted area. Taken all operations together sesame
production used 35.5% more labor.

The total cost of the use of casual labor in sesame production was LS
28.04/FD. The wage rate per MD was approximately LS 5.44,4/ which is 35.3%
higher than wage rate in sorghum production because most scsame operations
are more difficult and demanding than sorghum. Thus, due to larger input

1/ Managerial and permanent labor use (fixed labor) was discussed in
items 5, 6 and 7 above. Since 1984/85 was a scvere drought year, the use
of casual lebor was less than it would be during a normal year. For a
normal year our estimate is 5 MD of casual labor per feddan of planted area
of sorghum.

2/ This wage rate is for male adult labor, the only type of labor used in
rainfed mechanized areas.

3/ The use of casual labor in sesame production was less during 1984/85
due to a severe drought. For a normal year we estimate 7 MD of casual

labor per feddan of sesame area planted. The managerial and permanent
labor component in sesame production was discussed in items 5, 6 and 7.

4/ Only male labor is used in rainfed mechanized production of sesame
(and sorghum).
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of labor and higher wages, total costs of casual labor per feddan planted

are 84.4% more for sesame than for sorgh: .

12. Use of machinery in the rainfed mechanized areas of Sudan is the
second most impcrtant factor of production. Over S4% of the sample farmers
owned tractors, and on an average there were 1.53 tractors per farm. Crop
area p]anted'per tractor was 1,127 FD. In addition, there were 83 sorghum
threshing machines owned by 16.4% of the farmers in the sample.

13. Total market value of farm machinery ard equipment owned by
sample farmers in 1984/85 was LS 21.184 million, out of which 52.8 percent
was in the form of tractors, 26.8% in the form of tractor-related equip-
ment, 13.7% for threshers and 6.7% for transport equipment. An average
farmer owned mechanical assets worth about LS 50 thousand, which consti-
tuted an investment of about LS 29 thousand per 1,000 FD of crop erea
planted.

14, An average tractor in the sample used 0.192 hours of time for
ploughing one feddan for land preparation operation and used slightly more -
time (0.196 hours/FD) for the planting operation. In other words, an
average tractor completes in one hour 5.2 FD of ploughing and 5.1 FD of
planting.

15, Gasoil is the main fuel used which was supplied to the farmers
periodically, through the Mechanized Farming Corporation and Farmers
Unions. Farmers' pufchases each time were limited to the quantities
allocated to them based on a rationing system which, in many cases, were
less than their requirements. Many farmers faced shortages and made
purchases in the black market. During 1984/85 crop season an average

farmer purchased approximately 39 Bls of gasoil.

16. Prices of gasoil during 1984/85 were fixed by GOS at LS 2.15/G1,
Khartoum base. However, due to transport costs MFC and the Farmers Unions
charged LS 2.32 in Gedarif, LS 2.82 in Demazine and LS 3.78 in Dalanj-
Habila. The resulting officially charged average sample price was
LS 2.71/GL. The black market prices per gallcn paid by farmers for
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additional purchases in these locations were LS 4.88, 4.13 and 5. 83,
respectively. The resulting overall weighted average prices paid per
gallon by the sample farmers for their total purchases (officially allo-
cated purchases plus purchases made in the black market) were LS 2.75 in
Gedarif, LS 3.75 in Demazine, LS 5.21 in Dalanj-Habila, and LS 3.30 for the
whole sample. From these data the following general statements can be made
about gasoil prices in the rainfed mechanized areas during 1984/85.

(a) The average black market price paid by farmers in the sample
areas was LS 5.34/GL, and it was 97% higher than the price of LS 2.71/GL
officially charged by MFC and the Unions.

(b) The overall average price of LS 3.30/G1 paid by farmers for
their total purchases (official and black market) was only 22% higher than
the price charged by the MFC and the Unions.

(c) The highest prices for gasoil were paid by farmers in
Dalanj-Habila region. For example, they paid 89.5% more per gallon than
their counterparts in the Gedarif region.

17. In the rainfed mechanized farming areas, the practice of renting
tractor services from other farmers for land preparation and planting oper-
ations prevails to some extents. This practice is more common in Dalanj-
Habila region than the other two regions. Ouring 1984/85 apbroximate]y 20%
sample farmers in this region rented tractor services from other farmers.
Average rental rate for these services worked out to LS 5.2/FD or LS 26.6/-
Hr. ‘

18. Sample data indicate that farmers allocated 85% of the use of
tractors to sorghum, 14% to sesame and 1% to millet. This distribution of
the total tractor time is quite parallel to the distribution of areas
planted to these crops, except that slightly higher percentage of tractor
time was allocatad to sorghum and slightly lower percentage to sesame than
the corresponding allocation of areas planted to these crops. This seems
to reflect the fact that relatively higher percentage of areas planted to
sorghum are ploughed before planting than is the case for sesame.
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19. Practically all sorghum threshing in the rainfed mechanized areas
is done by power threshers. DOuring 1984/85 there were 7,484 FD of sorghum
planted by sample farmers per thresher. However, due to drought some farms
had very small amounts of sorghum to thresh, and, therefore, 4.2% of the
crop was threshed by means other than threshers. In general, farmers who
own threshers have a surplus capacity .and do custom threshing for other
farmers. During 1984/85, they charged a rate of LS 1.84/sack. On the
other hand, depreciation, interest and fuel costs of use of threshers,
assuming 10 years of remaining life and 12% rate of interest worked out to
be LS 1.88/sack. These data imply that the rental rates charged by
thresher owners during 1984/85 were just sufficient to cover their costs.

20. Cost estimates of producing sorghum and sesame crops per feddan
of area planted by sample farms during 1984/85 are LS 39.75 and LS 53.22,
respectively. (Tables 9.1, 9.2 and 9.3) These costs comprise of costs of
fand, materials, labor and machinery including transport to the market, and
are briefly described here.

(a) Land Costs.

Land in mechanized areas of Sudan is leased to the farmers by the GOS
on a long-term basis. * The farmers for all practical purposes are virtual
owners of land for which they pay tax to the GOS at the rate of LS 1.00/-
FD/year. The land, in addition,lhas an opportunity rentai value to the
farmers which they forego by raising their own crops. - In some cases,
farmers do actually rent their land to others. The opportunity rental cost
of land, that is, the amount for which their land could be rented during
1984/85 was estimated by sample farmers to be LS 3.9/FD. This estimate
was, on an average LS 4.8 in Gedarif, LS 3.1 in Demazine, and LS 3.9 in
Dalanj-Habila. The differences in these figures seem to reflect among
other things, differences in land scarcity relative to demand, among the
three regions. Thus, on an average for the total sample, total land costs
(rental value plus tax) were LS 4.9/FD. In absolute terms, these land
costs were the same for sorghum and sesame crops. However, the share of
land costs in total costs per feddan was higher for sorghum {12.3%) than
for sesame (9.3%) because the total production costs are higher for sesame.

13



(b) Cost of Materials

(1) Seed Costs. The quantity of seed used per feddan and
the price of seed being higher, the seed costs are higher for sesame (LS
3.04/FD) than for sorghum (LS 1.77). The shares of seed costs in produc-

tion costs of sorghum and sesame crops were 4.5% and 5.7%, respectiveiy.

(2) Cost of Sacks and Strings. A sack of sorghum and

sesame weighs 91.5 Kgs and 74 Kgs, respectively, even though the size of
the sack used for both crops is the same. Therefore, per feddan costs of
sacks and strings are higher for sesame (LS 0.83) than sorghum (LS 0.75) in
spite of the fact that yield of sesame is lower than that of sorghum. As a
share of the total costs of production, the costs of sacks and strings for
sorghum and sesame were 1.9 percent and 1.6 percent, respectively.

(3) Cost Shares of Materials. The costs of seeds, sacks

and strings per feddan of area planted were LS 6.4 for sorghum and LS 7.3
for sesame and their respective shares in the total production costs were
6.4% and 7. 3%.

(c) Labor Costs

(1)} Fixed Labor Costs: Permanent and Managerial Labor.

The costs of (1) permanent labor employed on annual or seasonal contracts
including drivers, mechanics, guards, etc., and (2) managerial labor
including hired managers and the owner operator and his family, are in the
nature of fixed costs. These costs were allocated to different crops
proportional to their areas planted. In other words, per feddan costs were
computed by dividing the total costs of each category of labor by the sum
of crop area planted to all crops during 1984/85, that is, per feddan costs
of each category of labor are assumed to be uniform for all crops.

Permanent and managerial labor costs so calculated for the total
sample were LS 4.63 per feddan of area planted; 31.1% (LS 1.44) of which
were for permanent labor, 40.2% (LS 1.86) for hired labor, and 28.7% (LS
1.33) for the owner operator and other family members. Together these
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fixed costs constitute 23.2% of the total labor costs (including casual
labor) per feddan for sorghum and 13.8% for sesame. The share of these
costs in the total producticn costs for sorghum and sesame crops, respec-

tively, are 11.6% and 8.7%.

The fixed labor costs per feddan of area planted for the sub samples
of Demazine, Gedari® and Dalanj-Habila are LS 4.79, LS 4.06 and LS 6.72,
respectively. The higher costs in Dalanj-Habila area are because of
smaller farm size.

(2) Casual Labor. Casual labor is used for weeding,

harvesting and threshing operations. On the basis of per feddan planted
35.5% more casual labor is used for sesame (5.15 MD) production than for
sorghum production (3.80 MD). This is partly because threshing of sesame
is not mechanized and partly because various sesame operations are more
labor intensive than sorghum. In addition, the adverse effects of 1984/85
drought on sesame crop were a bit less severe relative to sorghum.

Costs of casual labor for producing sorghum and sesame crops were LS
15.29/F0 and LS 28.99, respectively. That 1is, casual labor costs per
feddan were almost 90% higher for sesame than for sorghum. And the share
of casual labor costs in total production costs was was 38.5% for sorghum

and 54.5% for sesame.

(3) Total Labor Costs. Total labor costs (casual 1labor

plus permanent and managerial labor) per feddan planted were 68.8% higher
for sesame (LS 33.62) than for sorghum (LS 19.92), and the share of total
labor costs in total production costs was 50.1% for sorghum.and 63.¢% for

sesame.

(d) Machinery Costs

(1) Tractor Costs. Costs per feddan of area pilanted for
the use of tractor, ancillary equipment and fuel for land preparation and

planting operations of sorghum and sesame crops are almo.t identical; LS
8.96 for sorghum and LS 8.84 for sesame. The shares of tractor costs in
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total production costs, however, are different; 22.5% for sorghum and 16.6%
for sesame. -

(2) Thresher Costs. Power threshers are used to thresh

only sorghum crop. These costs per feddan during 1984/85 were LS 1.28
which are quite low because of low yield. The share of these costs in
total production costs was 3.2%.

(3) Costs of Transpoft. These costs per feddan of area
planted were LS 2.17 for sorghum and LS 1.99 for sesame, and the share of
these costs in total costs of production was 5.5% for sorghum and 3.7% for

sesame.

(4) Total Machine Costs. Total machine costs in producing

sorghum and sesame crops per feddan of area planted were LS 12.41 and LS
10.83, respectively. The share of machine costs in total production cost
was 31.2% for sorghum and 20.3% for sesame.

(5) Depreciation and Interest Costs and Costs of Fuel. The
total machine costs of LS 12.41 for sorghum include LS 2.17 for transport
costs which cannot be divided between (1) the cost component related to
depreciation and interest, and (2) the fuel costs. The remaining LS 10.24,
however, consist of LS 5.86 (57.2%) of costs related to depreciation and
interest for the tractors and LS 4.38 (42.7%) of costs of fuel including
‘lubricants. Thus, disregarding the transport component of machine costs,

the share of depreciation and interest costs of machinery in total produc-
tion costs of sorghum was 14.7%, and that of fuel costs-was 11.0% (that is,
a total of 25.7%).

In the case of sesame the total machine costs of LS 10.83 include LS
1.99 for transport. The remaining LS 8.84 consist of LS 4.63 (52.4%) for
depreciation and interest and LS 4.21 (47.6%) for fuel. The shares of
these costs in total costs of production were 8.7% for depreciation and
interest costs and 7.9% for fuel costs.
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2l. There is a growing concern in Sudan that a continuing decline of
crop yields in rainfed mechanized areas may be due to rapid deforestation
leading to soil erosion. The data from the sample farms indicate that not
more than 4.6% of the crop land is affected by floods and that not more
than 2.5 of the crop land actually is subject to some degree of soil

erosion due to floods.

The problem of soil erosion due to wind is reported to affect 4.8% of
the total sample land and is relatively more in Gedarif region where 8.9%
of the land area is affected.

22. Farmers in the sample reported that productivity of 43.6% of
their farm land could be improved by deeper ploughing than is possible with
the present mechanical technology in the form of tractors and the ancillary

equipment available to them.

23. Answers from the farmers in the sample indicate that five years
after initial clearance land becomes less productive and crop yields start
to decline. In addition, rapid expansion of production to marginal areas
has led to a continuing decline in crop yields. For example, sorghum and
sesame yield in the rainfed mechanized areas during the 22-year period
1961/62 to 1982/83, declined at annual rates of 0.79% and 1.92%, respec-
tively. In view of this one may expect some increased use of yield in-
creasing inputs. For example, fertilizer use in the Sudan is not a new
thing. Yet, its use in the rainfed mechanized areas is totally absent.

The data from the sample indicate that farmers in general do not have
adequate knowledge about fertilizer and intuitively feel that its use may
not be profitable for them. The uncertainty to the pay-off for fertilizer
use is further complicated by anticipations of the occurrence of drought,
the probability for which as perceived by sample farmers is 22.4%. At the
same time, output expansion in the rainfed mechanized areas has been possi-
ble by bringing into cultivation relatively abundant and cheaper land.
Farmers' response to fertilizer use, therefore, may have been quite
rational. On the other hand, recent attempts at the introduction of hybrid

seed varieties of sorghum into the rainfed mechanized areas and relatively
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higher costs of further land clearance may increase the relative pay-off to
fertilizer use. It is, therefore, our opinion, that, it is time, fertili-
zer trials should be carried out in selected rainfed mechanized areas, to
determine the marginal productivity of fertilizer use.

24. Both the sorghum and sesame crops in the sample areas suffer from
various insect pests and diseases. On an average, farmers in the sample
expect serious pest and disease attacks once in 2.4 years on sorghum and
once in 4.3 years on sesame. Farmers in Gedarif-region report that pest
and disease problems occur more often, that is, once in 2.7 years. On the
other hand, farmers in Demazine and Dalanj-Habila regions report less
frequent occurrence of these problems, that is, once in 5 and 10 years,
respectively.

25. Striga is a parasitic plant which affects only the sorghum crop.
The nlant sheds its seeds at maturity which germinate during the next
season. Its infestation increases with continuous cropping of sorghum and
is a serious problem in the Gedarif region. So far, no control measures
are known for this parasite. Heavily infested lands are used for sesame

production.

26. Farmers in the rainfed mechanized areas sell their produce either
at the farm gate or in a market town of their choice depending upon the
expected differences in farm gate and market pfices of the crop and costs
of transport services. Econometric analysis of the farm-to-market trans-
port costs per ton per kilometer incurred by the farmers indicates that:

(a) Holding other factors constant, these costs in Demazine and
Dalanj-Habila regions are higher than Gedarif region by approximately 20%
and 30%, respectively. This means supply of transport services is more

competitive in Gedarit than the other two regions.
(b) Holding other things constant per ton per kilometer trans-

port costs are approximately 9% more for sesame than for sorghum. This
means that in view of the lower demand for transport services at the time
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sesame crop was marketed there was a relative excess supply of transport
services in the Gedarif region and transport services were even more com-

petitive.

(c) The results provide strong support to the hypothesis that
transport costs per ton per kilometer decrease with increasing distance
traversed, holding other things constant. A 10% increase in distance
results in 7% decline in per ton per kilometer transport costs.
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Table 1.1

RELATIVE IMPORTANCE OF THE RAINi cD MECHANIZED SECTOR IN THE SUDAN

Crop Areas (000 FD)l/,
Averages of

1979/80 to 1983/84 % %
A. Rainfed mechanized
Demazine 1,143 7.6 23.0
Kosti 225 1.5 4.5
Gedarif 2,862 19.0 57.5
Dalanj-Habila 355 2.4 7.1
Rank 378 2.5 7.6
South Darfur 11 0.07 0.2
Total rainfed mechanized 4,974 33.0 (100)
B. Total rainfed traditional 8,375 58.8
C. Total irrigated 1,243 8.2

D. Total all 15,092 (100)

Source: MANR

1/ Areas uf 5 food crops of sorghum, sesame, millet, groundnuts, and wheat.

/l//

(7/



CONTRIBUTION OF THE RAINFED MECHANIZED SECTOR TO

Table 1.2

SORGHUM AND SESAME PRODUCTION IN THE SUDAN

Averages of 1979/80 to 1983/84

Sorghum Sesame
Production Production
Sector/Areas (000 MT) % % . (000 MT) % %
A. Rainfed mechanized
Demazine 278 13.1  21.9 22 10.5 31.0
Kosti 59 2.8 4.7 - - -
Gedarif 735 34.7 57.9 49 20.0 59.2
Dalanj-Habila 88 4.1 6.9 3 1.4 4.2
Rank 107 5.1 8.4 4 1.9 5.6
South Darfur 3 0.1 0.2 - - -
Total rainfed mechanized 1,270 59.9  (100) 71 33.8 (100)
B. Total rainfed traditional 601 28.3 139 66.2
C. Total irrigated 250 11.8 - -
D. Total all (A+ B + C) 2,121 (100) 210 (100)
Source: MANR



Table

1.3

SHARE CF THE RAINFED MECHANIZED SECTOR IN
TOTAL SORGHUM AND SESAME AREAS IN THE SUDAN

Averages of 1977/80 to 1983/84

Sorghum Sesame
Area Area

Sector/Areas (000 FD) % % (000 FD) % %
Rainfed mechanized
Demazine 941 12.0 21.4 202 9.9 35.4
Kosti 225 2.9 - 5.1 - - -
Gedarif 2,546 32.4 57.9 311 15.2 54.4
Dalanj-Habila 333 4.2 7.6 22 1.1 3.9
Rank 32 4.3 7.8 36 1.8 6.3
South Darfur 11 0.1 0.2 - - -
Total rainfed mechanized 4,398 55.9  (100) 571 28.C  (100)
Total rainfed traditional 2,883 36.7 1,469 72.0
Total irrigated 582 7.4 - -
Total all (A + B + () 7,863 (100) - 2,040 (100)




Table 2.1

SAMPLE LOCATIONS AND SIZE: FARM SURVEY OF
RAINFED MECHANIZED ARFAS, SUDAN - (1984/85)

Number of
Region Location Farmers

Demazine 1. Agadi 33
2. qumum 21

3. Dali 23

4. Dinder 20

5. Rehaid 14

6. Guli 2

Total 113

Gedarif 7. Gaboub 59
8. Samsun including Umsainat 32

9. Wad E1 Huri 72

Total 163

Dalanj-Habila 10. Umlobia 28
11. E] Baida 33

12. Kortala 25

13. Abu-Jibeha 18

14, Habila 47

Total 151

A1l Sample _427




Table 2.2

NUMBER OF SAMPLE FARMERS WITH DEMARKATED AND
UNDEMARKATED AREAS: FARM SURVEY OF RAINFED
MECHANIZED AREAS, SUDAN - (1984/85)

- Dalanj-
Demazine Gedarif Habila A1l Sample

1. Farmers with
demarkated area 88 124 120 332

2. Farmers wtih
undemarkated area 26 73 31 130

3. Farmers wfth both
demarkated and un-

demarkated area 1 (0.9) 34 (20.9) 0 (0) 38 (8.2)
4. Farmers with only
demarkated area 87 (77.0) 90 (55.2) 120 (79.5) 297 (69.6)
5. Farmers with only '
undemarkated area 25 (22.1) 39 (23.9). 31 (20.%) 95 (22.2)
A1l Farmers 113 (100) 163 (100) 151 (100) 427 (100)
(26.4) (38.2) (35.4) (100)

Note: Figures in parentheses are percentages.
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Table 2.3

DEMARKATED AND UNDEMARKATED AREAS CONTROLLED BY
SAMPLE FARMERS: FARM SURYEY OF RAINFED MECHANIZED
AREAS, SUDAN - (1984/85)

, Dalanj-
Demazine Gedarif Habila All Sample
1. Total demarkated
areas (FD) 248,850(35.0) 328,160(46.0) 134,750(18.9) 711,760(100)
(79.2) (65.0) (76.5) (71.5)

2. Total undemar-
kated areas (FD) 65,400(23.1) 176,400(62.3) 41,450(14.6) 283,250(100)

(20.8) (35.0) (23.5) (28.5)
3. Total sample
areas (FD) 314,250(31.6) 504,560(50.7) 176,200(17.7) 995,010(100)
(100) (100) (100) (100)
Sample Averagesl/
4, Demarkated areas
per farm (FD) 2,202 2,013 892 1,667
5. Undemarkated areas
per farm (FD) 579 1,083 275 663
6. Total areas per
farm (FD) 2,781 3,095 1,167 2,330

2/

Averages (Demarkated Scheme Holders)

7. Demarkated areas
per farm (FD) 2,828 2,646 1,123 2,144

/

Averages (Undemarkated Scheme Ho]ders)3

8. Undemarkated areas
per farm (FD) 2,525 2,416 1,337 2,179

Notes:

17 Total areas divided by all sample farmers.

2/ Total demarkated areas divided by the number of only those farmers who
controlled demarkated scheme(s).

3/ Total undemarkated areas divided by the number of only those farmers
who controlled undemarkated scheme(s).
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SAMPLE AREAS PLANTED, FALLOW AND UNDER WQOD:

Table 2.4

FARM SURVEY OF RAINFED MECHANIZED AREAS, SUDAN - (1984/85)

Areas in FD Percent Percent
Demazine
1. Planted to crops 165,255 63.5 89.4
2. Fallow 19,515 7.5 10.6
3. Sub-total (184,770) (71.0) (100.0)
4, Under wood 75,380 29.0
5. Total 260,150 100.0
Gedarif
1. Planted to crops 453,590 86.9 94.4
2. Fallow 27,167 5.2 5.
. 3.  Sub-total (480,757) (92.1) (100.0)
4, Under wood 41,500 7.9
5. Total 522,257 100.0
Dalanj-Habila
1. Planted to crops 117,251 65.2 82.5
2 Fallow 24,966 13.9 17.5,
3. 'Sub-total (142,217) (79.1) (100.0)
4. Under wood 37,673 20.9
5 Total 179,890 100.0
A1l Sample
1. Planted to crops 736,096 7€.5 91.1
2 Fallow 71,648 7.5 8.9
3 Sub-total (807,744) (84.0) (100.0)
4. Under wood 154,553 16.0
5 Total 962,297 100.0
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Table 2.5

LIST OF THE PARTICIPANTS IN THE SURVEY - 1984/85

Region Name of the Participant Designation
Demazine 1. Badr Eldin Atta Inspector Agricultural Economics
(Team Leader)

2. Hadyat Eltayeb Inspector Agricultural Economics
3. MWidad Abdel Rahman Inspector Agricultural Economics
4. Khalid Ahmed Inspector Agricultural Economics
5. Shadia Ahmed Inspector Agricultural Economics
6. Nabeel Ahmed Inspector Agricultural Economics
7. Insaf Abdel Majid Inspector Agricultural Economics
8. Shadia Hassan Inspoctor Agricultural Economics

Gedarif 1. Mustafa M. Osman Head, Gedarif Regional Office

of DAES

2. Mossadag Babiker Inspector Agricultural Economics
3. Azhari Mahjoob Inspector Agricultural Economics
4. Osama Khalid Inspector Aéricu]tura] Economics
5. Hassan Neme#r Inspector Agricultural Economics

Dalanj-Habila i. Bakri Kamis Inspector Agricultural Economics

' (Team Leader)

2. Adil Ahmed Inspector Agricu’tural Economics
3. Hamza Elnewairi Inspector Agricultural Economics
4. Mohammed Ishag Inspector Agricultural Economics
5. Mohammed M. Ali Inspector Agricultural Economics




SELECTED MANAGEMENT ASPECTS:
MECHANIZED AREAS, SUDAN (1984/85)

FARM SURVEY OF RAINFED

Table 3.1

Demazine Gedarif Dalanj-Habila A1l Sample
Owner Farmer
Average age (years) 47.5 45.7 - 46.4
Farmer-trader (%) 34.5 7.4 44 .4 27.6
Time spent for farm
work (%) 66 110 50 70
Hired Farm Managers
Farms with hired
managers (%) 63.7 85.9 77.5 77.0
Average number of
managers per farm 1.0 1.8 1.0 1.3
Number of managers- :
range 0-9 0-9 0-1 0-9
Average salary per '
manager (LS/year) 3,240 3,273 2,719 3,135
Average work experienced
(years) 7.6 13.1 8.3 10.3
Agricultural training
(years) 2.9 2.4 0 2.7
Range - years of
training 0-5 0-5 - 0-5




Table 3.2

EMPLOYMENT OF PERMANENT LABOR:
FARM SURVEY OF RAINFED MECHANIZED AREAS, SUDAN (1984/85)

Demazine Gedarif Dalanj-Habila A1l Sample
1. Sample size 113 163 151 427
2. Farms with permanent drivers (%) 55.8 60.1 26.5 47 .1
3. Total number of permanent
drivers employed 144 239 44 427
4. Permanent drivers per farm -
actually employing (No.) 2.3 2.4 1.1 2.1
(Range) (0-9) (0-9) (0-2) (0-9)
5. Salary of a permanent driver 2,010 1,930 1,810 1,930
(Range) (0-5000)  (0-4800) (0-4400) (0-5000)
6. Farms employed drivers for the
season (%) 57.5 44.8 45.0 48.2
7. Total number of seasonally
employed drivers 222 340 125 687
8. Seasonally employed drivers
per farm - actually
employing (No.) 3.4 3.7 1.8 3.0
9. Salary of a seasonally
employed driver 660 700 760 710
10. Farms with no driver (No.) 17 13 45 75
(%) 13.3 7.4 26.5 17.6
11. Farms with permanent as
well as seasonally employed
drivers (No.) 32 22 3 57
(%) 27.4 12.3 1.3 13.3
12. MHo. of farms with guards (%) 92.9 78.5 97.3 89.0
13. Guards per farm -- All
sample (No.) 1.4 1.8 1.5 1.6
14. Guards per farm - only
employed (No.) 1.5 2.3 1.6 1.8
(Range) (0-7) (0-9) (0-8) (0-9)
15. Average salary of a guard (LS) 900 940 730 850
16. Farms with permanent labor (%) 45.1 33.7 18.5 31.4
17. Permanent labor per farm -
only employed (No.) 2.6 2.5 1.4 2.3
18. Average salary of a permanent
worker (LS) 930 990 720 10
19. Farms employed labor on
seasonal basis (%) 55.8 49.7 39.1 47.5
20. Seasonal workers per farm -
only employed (No.) 2.6 4.5 1.9 3.2
21  Average wage of a seasonal
worker (LS) 380 500 320 410

Note: 1. Permanent farm labor is employed on yearly contracts.
2. Seasonal labor employed on short-term contracts of a few months.



Table 4.1

SAMPLE DISTRIBUTION OF SORGHUM, SESAME, AND MILLET AREAS PLANTED:

FARM SURVEY OF RAINFED MECHANIZED AREAS, SUDAN (1984/85)

Demazine Gedarif Dalanj-Habila A1l Sample
Sorghum
Demarkated area (%) 73.0 61.6 72.4 65.6
Undemarkated area (%) 26.7 32.2 27.6 30.4
Rented area (%) 0.3 6.2 0.0 4.0
Total sorghum area
(FD) ‘ 121,370(19.5) 398,770(64.2) 101,022(16.3) 621-162(100)
(73.4) (87.9) (86.2) (84.4)
Sesame
Demarkated area (%) 41.3 51.5 58.1 49.0
Undemarkated area (%) 58.7 48.2 41.9 50.9
Rented area (%) 0.0 0.3 0.0 0.1
Total Sesame area
(FD) 37,975(35.0) 54,320(50.0) 16,229(15.0) 108,524(100)
(23.0) (12.0) (13.8) (14.7)
Millet
Total millet area
(FD) 1/ 5,910(92.2) 500(7.8) 0.0(0) 6,410(100)
(3.6) (0.1) (0) (0.9}
A1l (three) crops
Total demarkated (%) 66.7 60.4 70.4 63.4
Total undemarkated (%) 33.1 34.1 29.6 33.2
Total rented (%) 0.2 5.5 0.0 3.4
Total all crops (FD) 165,255(22.5) 453,590(61.6) 117,251(15.9) 736,096(100)
(100) (100) (100) (100)‘

1/ A1l millet was planted on demarkated land.



Table 4.2

DISTRIBUTION OF TOTAL SORGHUM, SESAME AND MILLET AREAS
PLANTED IN RAINFED MECHANIZED AREAS OF DEMAZINE, GEDARIF AND DALANJ-HABILA,

1984/85
Demazine Gedarif Dalanj-Habila Total
000 FD % 000 FD % 000 FD % 000 FD %
Sorghum 1,171 85.4 2,502 87.6 250 89.3 3,923 87.0
Sesame 200 14.6 343 12.0 30 10.7 573 12.7
Millat 0 0 11 0.4 0 0 11 0.3
Total 1,371 100 2,856 100 280 100 4,507 100

Source:

MANR



Table 4.3

SAMPLE AREAS OF SORGHUM, SESAME AND MILLET HARVESTED:
FARM SURVEY OF RAINFED MECHAWIZED AREAS, SUDAN (1984/85)

Demazine Gedarif Dalanj-Habila A1l Sample

Sorghum
1. Area harvested (FD) 69,070 234,530 90,449 394,049
2. Harvested area as percent

of planted area (%) 56.9 58.8 89.5 63.4
Sesame
3. Area harvested (FD) 33,175 39,600 15,052 87,827
4. Harvested area as percent

of planted area (%) 87.4 72.9 92.9 80.9
Millet
5. Area harvested (FD) 4,360 300 0 4,660
6. Harvested irea as percent

of planted area (%) 73.8 60.0 - 72.7
A1l Three Crops
7. Area harvested (FD) 106,605 274,430 105,501 486,536
8. Harves