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Abstract. The objective of this study was to investigate the mechanization provisions as well as the unifor-
mity of level of mechanization among the medern farms in Saudi Arabia. Field data of 56 farms was
studied on the basis of tracter power and implement size available per unit area. The average tractor
power per hectare was found to be 1.84 kw. The width of machines and implements such as combines,
chisels, moldboards, seed drills and bailers were 0,051, 0.052, 0.026, 0.047 and 0.025 m /ha. The average
number of tractors per farm was 2.32 and that for combines, chisels, moldbaards, seed drills and bailers
were 1.21, 1.43, 1.43, 1.26 and 1.20, respectively. On the basis of width of machine or implement per unit
area, the acquirement of farmers for tractors, chisels and moldboards was inconsistent. However, the
acquirement of the combine and seed drills on the basis of the machine width per unit arca was more con-
sistent, Improper selection of tractors and/or implements was attributed to lack of technical data and farm-
ing expericnce among the farmers.

Introduction

The agricultural sector in Saudi Arabia has fastly developed in the last ten ycars and
the products increased considerably meeting the country needs of the main agricul-
tural products, especially wheat. The wheat cultivated area has multiplied about four
times during the period 1975 to 1987 {1]. This vast expansion was made possible
through encouraging rapid introduction of the modern agricultural technology by the
government. A program of subsidization was started through SAAGB (Saudi Ara-
bian Agricuttural Bank) and huge amounts of subsidies have been paid to the farm-
ers. During the last 20 years the subsidized tractors were 29028 in number, 98.6% of
these during the period 1976 to 1983 {2]. The number of implements subsidized in the
same period was 98176, with 97.3% during the period 1976 to 1983. This indicates the
high rate at which agricultural machinery has been introduced to the country. How-
ever, the lack of research and basic information about performance of machinery
characteristics, under Saudi Agricultural conditions, might lead to improper selec-
tion of suitable equipment for different farm operations.
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A few studies are available regarding actual equipment and farm implements
survey in Western countries farms. A survey study was conducted by Krutz et al. [3]
on 46 Indiana farms in U.S. A. to determine the actual mechanization level based on
tractor power and implement size per hectare. He concluded that scatterness prevails
in decision making by farmers for suitable machinery selection. In close agreement
with the above conclusions, another study conducted in England [4], showed that
there was a great variation exist between farms in mechanization provisions. Krutz
et al. [3] concluded that a small farm had a tendency to have a greater machinery
capacity per unit area. The range of tractor power provisons per hectare in England
is 0.87 - 2.98 kw, while in Indiana (U.S.A )} it averages 0.97 kw.

It has been felt that the modern farms in Saudi Arabia are over mechanized.
Hence the purpose of this study was to investigate the mechanization provisions of
the machinery complement of a number of modern farms and to compare the unifor-
mity of mechanization among different farms.

Materials and Methods

Field data about tractors and implements were collected from fifty-six farms in
the mid-region of Saudi Arabia. The data acquired consisted of tractors’ power,
implements® width, cultivated area, soil type and crops raised. However, with few
exceptions the farms can be described as a wheat farms. The farms in the survey used
a center pivot irrigation system.

The soil type ranged from sandy loam to loamy sand. The farms were considered
new if mostly established in the last 10 years. The total cultivated area of the 56 farms
was 9238 ha. The average farm area was 165 ha, the smallest farm had an area being
13 ha and the largest was 1500 ha. The standard deviation of the farm areas was 250.

Results and Discussion
The data collected was processed and analyzed to determine the following:

a- The mechanization provision and,
b- The mechanization distribution among the farms of the different equipment.

The analyzed data of tractor power and implement sizes were summarized in
Table 1. Results of other studies were also included. In comparison, the average trac-
tor power per hectare in farms in Saudi Arabia was about double of that in Indiana
(U.S.A.) and more than three times that in Nebraska farms (U.S.A.) [5,pp. 82-872].
The combines used in Nebraska have a width of about one third (1/3 rd) as compared
to those used in farms with similar area in Saudi Arabia. All other implements,
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except bailers were also found to be of larger sizes on the farms under study than
those in Indiana or Nebraska (U.S. A.).

Direct comparison like the ones previously made might not be valid without
looking into the main parameters affecting machinery selection. These include the
soil type and conditions, weather probabilities, and tillage systems used. The soil
type of the farms under study varies between sandy loam to loamy sand, while the
most common type of s0il encountered in Nebraska and Indiana (U.S.A.) is medium
texture, i.e. a heavier soil [6]. In case of sandy loam or loamy sand soils the tractive
efficiency is low which requires more power for tractor mobility and less power in
processing the soil in comparison to the heavier soils. The precipitation in the mid-
region of Saudi Arabia is 87 mm [7]. This has very limited effect on field working days
as compared to that in the midwest of U.S.A., where the weekly field working days
range from 1.8 to 5.9 at a probability of 50%, [8, p. 324].

This may lead to the conclusion that under similar circumstances of the tillage
systems used, the mechanization level required should be less in Saudi Arabia as
compared to that in U.S. A. However, the study shows the opposite, which could be
explained by the lack of farmers’ experience with farm machinery as well as the lack
of farm machinery performance characteristics data in Saudi Arabia.

The number of units of tractor and other field machines available on farms are
summarized in Table 2. The average number of tractors per farm was 2.32, whilst the
number of implements per farm range between 1.2 and 1.43. The highest number of
tractors were 6 in a farm ot 1200 ha. The highest number of combines, chisels,
moldboards, seed drills and bailers in a single farm were 3,4,3,5 and 3 respectively.

Mechanization level distribution

The distribution of tractor power and implement sizes are shown in Figs. 1
through 6. The tractor power distribution in Fig. 1 shows a noticeable difference
among farmers in acquiring tractors. The inconsistency was greater among farms

Table L. Average mechanization provisions per hectare at modern farms compared to other studies data

Tractor Combine Chisel Moldboard Seed drill Bailer
(kW) (m) (m} {m} (m) (m)

SUM 103.065 2.447 2.781 1.085 2.513 0.933
STD 1.246 0.038 0.041 0.021 0.037 0.026
NC.OFOBS. 56.000 48,000 53.000 42.000 53.000 38.000
MAX. 6.716 0.180 0.246 0.115 0.177 0.154
MIN. 0.265 0.008 0.002 0.003 0.004 0.004
AVG 1.840 0.051 0.052 0.026 0.047 0.025
Other studies
US A,
Indiana (AVG) 0.97 0,020 0.025 0.028

Nebraska (AVG) Q.50 0.018 3.018 0.17 0.0225
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with a size of 67 ha or less. The variation among farmers was similar to what was
reported by Krutz et al. {3] and Yule e al. [4]. Some of the farms with a power level
higher than 3.75 kw/ha intended to cover more area than presently cultivated but the
shortage of water or lack of management ability limited the cultivated area.

In spite of the fact that the combine is the most expensive piece of equipment to
own and use, 47 farmers out of 56 owned one or more combines. Survey data showed
that combines were owned in farms of small area for economic operations, i.e., 13,
28 and 48 ha. With the exception of farms having areas of 13, 28, 50 and 127 ha, Fig.
2 shows the general trend that the combine size distribution was reduced as the farm
size increased.

The seed drill acquirement is shown in Fig. 3. With exception of some farms, the
size distribution decreases as the area increases. The size distribution of chisel and
moldboard plows is shown in Figs. 4 and 5 respectively. The distribution among the
farms is less consistent in comparison to those for combines and bailers.

Table 2. Average agricultural machinery number of units available at modern farms

Parameter Tractor Combine Chisel Moldboard Seed dril! Bailer
(kw) (m) (m) () {m) (m)
SUM 130.00 58.00 76.00 60.00 67.00 49.00
STD 114 0.50 071 .58 0.70 0.45
NO. OF OBS 56.00 48.00 53.00 42.00 53.00 41.00
MAX. 6.00 3.00 4.00 300 5.0 3.00
MIN. 1.00 1.00 1.0¢ 1.00 1.0 1.0
AVG 2.32 1.21 1.43 1.43 1.26 1.20
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Fig. 1. Power level distribution on farm size basis
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Fig. 6 shows the bailer size distribution on farm size basis. It must be noted that
leaving a part of the field for grazing is a common practice in some farms, reduced the
bailing requirements.

Some of the reasons of discrepancy and inconsistency in machinery provisions
are: the difference in operating policies among farmers such as number of working
hours per day and lack of experience and good management which limited the use of
the total farm area.
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Fig. 6. Bailer size (width) distribution on farm size basis

Summary and Conclusion

Mechanization provision of 56 modern farms were studied on the basis of tractor
power and-implement size distribution per unit area and comparisons were made
with the findings of other studies. The following conclusions were made:

1- The Mechanization provisions in Saudi farms is much higher as compared
to that in Indiana or Nebraska (U.S.A.), and the acquisition per unit area
is double or more. This was considered as highly overpowered.

2-  The distribution of machinery acquirement by farmers was not consistently
distributed for tractors, chisel and moldbeard plows; while the consistency
was better for most of the farms in case of combines, seed drills and bailers.
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3- Lack of experience, non-availability of data and shortage of research were
the main reasons of improper selection of equipment.
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