The effect of tractor supply in Iran agriculture
from a macro plan point of view
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Abstract: The aim of this study was to investigate the effect of the tractor supply on agricultural yield from a macro
plan perspective. The required information was obtained from the Institute of Agricultural Machinery Extension and
Ministry of Jihad-e-Agriculture of Iran. Regarding the number of tractors distributed, the maximum number of trac-
tors distributed in Iran was 37 996 in 1983. The effect of this distribution pattern on the crops yields and planted area
was investigated for a thirteen-year period from 1983 to 1996. The results showed that these tractors had significant
effects on the crops yields and planted area. Also it was inferred that the power distribution in Iran agriculture with
the current trend is not acceptable and no significant changes are expected from the current policy. It seems that the
Iran agriculture market needs a shock like that in 1983, and that many tractors with different engine sizes should be

supplied into the market in a short period of time.
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Tractors are known as most important power
sources in agriculture and the effect of the tractor
power on agriculture is significant (SINGH 2006).
The use of modern technology during recent decades
resulted in a rapid growth of the farm production.
Tractors and farm machinery are important ex-
amples of this modern technology (XINAN et al.
2005 and SINGH R.B. 2000). The quality of inputs
in mechanisation and land and labour productiv-
ity may differ considerably (SINGH G. 1997, 2000;
SINGH & CHANDRA 2002). The mechanisation tech-
nologies keep changing with the industrial growth
of the country and socio-economic advancement
of the farmers. Whereas the declining interest of
the landowners in agriculture and non-availability
of the agricultural labour for field operations may
be one of the major socio-economic issues in the
highly industrialised nations, an increasing land and
labour productivity with dignity are the mechanisa-
tion requirements of the developing countries. The
mechanisation technology is, therefore, location-
specific and dynamic (GIFFORD & Rijk 1980).

GILES (1975) reviewed the power availability in
different countries and demonstrated that produc-
tivity was positively correlated with the potential
unit farm power. The impact of tractorisation on
the productivity of land (yield and cropping inten-
sity) and economic growth (income and employ-
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ment) were previously assessed (NCAER 1981). The
trends in the European and Asian countries were,
however, distinctly different. BINSWANGER (1982)
defined the states of mechanisation by the growth
of mechanically power operated farm equipment
over traditional human and animal power oper-
ated equipment. Rk (1989) reviewed the growth
of mechanisation in different Asian countries and
suggested a computer software (MECHMOD) for
the formulation of strategy for the mechanisation
policy based on the economy of using animate and
mechanical powers for different field operations.
SINGH and DE (1999) reviewed the methodologies
adopted by several authors to express a mechanisa-
tion indicator. A major defect in quantifying the
mechanisation indicator based on the ratio of me-
chanical tractive farm power to total farm power is
that it does not bring to light the actual use scenario.
Whilst the unit farm power could be considered as
indicative of the potential power availability, it may
not necessarily be fully utilised on the farms. This
may depend upon the availability of diesel fuel and
electricity and adequate workload. The majority of
the farmers in the developing countries use tractors
for the transport of agricultural and non-agricultural
commodities.

In spite of the paramount importance of ma-
chinery in agriculture, the government policies in
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recent years have performed an improper machine
supply to Iran agriculture. The numbers of machines
supplied in recent years have not been in the right
direction of the mechanisation programs and their
goals. Besides, the depreciation of old machines has
not been considered correctly and the quantity of
machines provided seems to be insufficient for the
replacement of old machines. The situation has led
to a continuously declining mechanisation level,
thus many farmers are forced to use depreciated
and worn-out machines in agricultural operations
(AMjAaDI & CHIZARI 2006).

The ratio of the mechanised operations to the total
operations is called the Mechanisation Degree (MD)
and is calculated as:

MD =" (1)

where:
MD - mechanisation degree
S,, — area under the mechanised operations (ha)

S, - total area under cultivation (ha)

t

The mechanization degrees of principle agricultural
crops in 1995 are presented in Table 1. According to
Table 1, except for the energy-intensive operations
such as tillage, this index is very low. This indicates
that the number of tractors distributed in Iran agri-
culture have not been sufficient for agricultural opera-
tions. According to AmMJADI & CHIZARI (2006), the
shortage of tractors is an on-going problem which has
been intensified year after year. The aim of this study
is to investigate the effect of the tractor supply on
agricultural yield from a macro plan point of view.
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MATERIALS AND METHODS

The information concerning the tractors distrib-
uted in Iran was obtained from the Institute of Ag-
ricultural Machinery Extension. It should be noted
that the information provided from 1966-1994 is
a complete and reliable data but the data collected
later were dispersed and unreliable. It is believed
that, due to the national and international economi-
cal problems (such as war and sanctions) imposed,
no significant changes in the trend of the number of
tractors supplied are expected.

A graph showing the numbers of tractors dis-
tributed in Iran from 1996-2000 is presented in
Figure 1. The number of the tractors distributed in
1983 was 37 996 which was the highest ever. Also,
the mechanisation degrees of the principle agricul-
tural crops are presented in Table 1. According to
Table 1, the mechanisation degree of horticultural
operations is shown to be very low and the tractor
application in horticultural operations is restricted
to the spraying operations. Therefore, it can be as-
sumed that almost all tractors distributed in Iran
have been used in farm lands. Hence, the aim of
this study is focused on the effect of tractors on the
yields of farm crops.

The statistics dealing with the yields of differ-
ent crops in different years was obtained from the
Ministry of Jihad-e-Agriculture of Iran (Anonymous
2006). Agricultural crops reveal an extensive range
of yields from lower than 10 t/ha for grains and
cereals to more than 30 t/ha for sugar beet, tomato,
and vegetable crops. Due to different cultivation
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Figure 1. Graph of tractor numbers supplied to Iran agricultural sector (Anonymous 2001)
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patterns in different years, the comparison between
the crops yields should be carried out with a logical
index. Therefore, the crops were divided into two
categories, namely high yield crops such as sugar
beet, potatoes, tomatoes, and low yield crops such
as grains and cereals. Finally, the harmonic mean of
yield was calculated by Eq. (2) (MEIBODI & REZAEI
2007):

Y= (2)

where:

Y - harmonic mean of yield of total agricultural crops (t/ha)

W

, — percent of area planted under low yield crops (decimal)
S
Y, —yield of low yield crops (t/ha)

Y, - vyield of high yield crops (t/ha)

— percent of area planted under high yield crops (decimal)

N

According to Figure 1, the maximum number of
tractors distributed in Iran was 37 996 in 1983. The
economical life of tractors in Iran is estimated to
be 13 years (Anonymous 2001). The effect of this
distribution pattern of tractors on the crops yield
was investigated for a thirteen — year period from
1983 to 1996. The number of tractors supplied to
Iran agriculture from 1970 to 2000 (4 years after the
last year of study) was considered in calculations.
Total power available in each year was calculated
using Eq. (3):

,

P,=0.75x ) (p;x n) (3)
n=1

where:

P, - total power of tractors available in it year (kW)

0.75 — coefficient for conversion of nominal power to useful
power (ALMASI et al. 2005)

i - nominal power of j" model of tractor

n - number of each model

r  —number of total models of tractors distributed in each
year

The year 1983 is assumed to be the basic year be-
cause the number of tractors distributed in this year
is significantly higher than in other years (Figure 1).
The change between the yields total crops (harmonic
mean of the total crops yield) in the years different
from this year was calculated using Eq. (4):

AY=T,-7, @

where:

AY - change between harmonic mean of the total crops
yield in i year from that in 1983 (t/ha)

Yi — harmonic mean of yield of crops in i* year

170 — harmonic mean of crops yield in 1983

124

Also, the change between the areas under cultiva-
tion in the years different from the basic year was
calculated using Eq. (5):

AS=S,-S, (5

where:

AS - change between the areas under cultivation in the i*"
year and those in 1983 (ha)

S, - represents the areas under planting in i year (ha)

S, —areas under planting in 1983 (ha)

The production per available power (Y,) for both
groups of crops in each year was calculated by
Eq. (6). Also, the harmonic mean of production per
available power (Yp) in each year was calculated by
Eq. (7) and the changes between Y in years other
than the basic year were calculated by Eq. (8):

Y
Y =— 6
= ML (6)
= 1
Y= (7)
p
Yl Y
AY, =Y, -1, (8)
where:
Y, — production per available power (t/kW)
Y — yield of the crop (t/ha)
ML  — mechanisation level (kW /ha)
IC, — harmonic mean of production per available power
(t/kW)
S, — percent of area planting under low yield crops
(decimal)
S, — percent of area planting under high yield crops
(decimal)
1@1 — production per available power of low yield crops
(t/kW)
);2 — production per available power of high yield crops
(t/kW)
A YI; — change between the harmonic mean of production per
available power in i year from the year 1983 (t/ha)
AY,; - production per available power in i year

A)_;O — production per available power in 1983

ML in Eq. (6) was calculated from Eq. (9):

P(l

ML = )
S,

where:

ML — Mechanization Level (kW /ha)

P, — total available power of tractor in each year

(kW)
S, — total planted area (ha)
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Figure 2. Graph of changes of crop pro-
duction per available power (AYI; )
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RESULTS AND DISCUSSION
Production per available power

The graph of the changes of the crop production
per available power (A)_/p) is presented in Figure 2.
It is clear from the figure that the production per
available power has increased through the period
of study. In the starting years, this index was lower
than in the ending years. Two reasons can account
for this increase:

Decrease in available power: Because the tractors
supplied in 1983 were still in use and had not been
depreciated in the starting years. The effect of depre-
ciation is clearly observable in the ending years.

Increase in crop production: This increase is due
to the rise in the available power per hectare and
mechanisation of agricultural operations.

Production changes

The graph of changes in the crops yield (AY) from
1983 to 2000 is shown in Figure 3. Also, the trend
shows an increase in the rate of the yield changes
during the study period. Figure 3 shows that the
rate of production increase in starting years (1983
to 1986) was lower than in the rest.

As it has been observed, the maximum vyield of
crops was obtained in 1993, the year in that almost
all tractors distributed in 1983 were in the final
years of their economical life. After 1993, some
decrease in the crop yields was observed. One of
the reasons for this abating is the depreciation of
the tractors distributed and, as a result, a shortage
of power required for the mechanised operations.
Also, Figure 3 shows that the crop yield decreased
in the ending years of the economical life of the
tractors but was still higher than that in 1983 (the
basic year). This could be due to the incorporation
of other technological developments such as the use
of modified seeds, new irrigation methods, and the
use of fertilisers, pesticides, and herbicides, as well
as agricultural promotion and education. However,
with no doubt, a significant yield decrease due to the
lack of available power is clearly observed.

Change of area under planting

The graph of the changes of the area under cul-
tivation (AS) is presented in Figure 4. As shown
in the figure, the effect of the available power on
the amount of cultivated area is more pronounced
than the effect of power quantity on the crops yield.
The amount of area under cultivation increased to

Figure 3. Graph of changes of crops
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Figure 4. Graph of changes of area under
cultivation (AS)
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its maximum in 1991. The cultivated area in 1998
showed a significant decrease which was due to the
fact that almost all tractors distributed in 1983 were
depreciated with no replacement. In this year, the
cultivated area was even smaller than that in 1983
which was a clear reason for the shortage of the
available power.

CONCLUSION

As shown, the availability of sufficient power has a
significant effect on both the crop yield and the area
under cultivation. The power distribution in Iran
agriculture with the current trend is not acceptable
and no significant changes are expected from the
current policy. It seems that the Iran agriculture
market needs a shock like that in 1983, and that
many tractors with different engine sizes should be
supplied into the market in a short period of time.
Also, the economical life of tractors should be con-
sidered for proper and continuous replacements to
cope with the reality of depreciation which seems
to be simply overlooked. It should be noted that this
huge supply needs many fundamental issues such as
financial and technical as well as educational pro-
grams to be taken care of to make use of the available
power at its most.
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Abstrakt

GHADIRYANFAR M., KEYHANI A., AKRAM A., RAFIEE S. (2009): Vliv dodavky traktora do iranského zemédél-
stvi z hlediska makrokoncepce. Res. Agr. Eng., 55: 121-127.

Cilem studie bylo posouzeni vlivu dodavky traktord na zemédélsky vynos z hlediska makrokoncepce. Pozadované
informace byly ziskiany od Ustavu pro rozvoj zemédélského strojirenstvi a od iranského Ministerstva Jihad-e-Ag-
riculture. Maximdlni pocet traktort distribuovanych v Irdnu byl v roce 1983 37 996. Vliv této dodavky na vytézek
plodin a na rozlohu osazované plochy byl sledovéan po dobu 13 let, v letech 1983 az 1996. Byl prokdzan vyznamny vliv
dodavky traktort jak na vytézek plodin, tak na rozlohu osazované plochy. Souc¢asné bylo odvozeno, Ze rozdélent sily
v irdnském zemédélstvi neni pfi sou¢asném trendu prijatelné, pricemz se pri stavajici politice neocekavaji vyznamné
zmény. Zda se, Ze irdnsky zemédélsky trh potfebuje stejny zlom, ke kterému doslo v roce 1983, a Ze by na trh mél byt
v kratkém case dodan velky pocet traktorii s riznymi velkostmi motoru.

Klic¢ova slova: Irdn; doddvka traktor(; mechanizace
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