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Table 3- Annual of change (%) for 63 variables in the principal component analysis

ho! shailze Jols

5 Lo e oU S350 as
G?;j b’N Vjériabﬁle I\‘/-Is(:i:)r; ;?t Proportion of variable changes Loading
P 0. 9 1962-1989 1990-2011 1962-2011 PC1 PC2
oS oLl e S .
ST 20 S 2l B ha 0.83 0.07 1.01 0.001505  0.04560
Agricultural land Ise Total land
2 pis ha 0.76 0.02 0.8 -0.018982  0.076839
Wheat
3 25 ha 0.73 0.1 0.91 0.006667  0.036102
Rice
> ha 1.41 0.4 0.44 -0.049571  0.119545
Barley
5 = ha 0.56 18.14 34.88 0.050495  -0.065732
Maize
6 03 ha -0.56 0.42 0.37 0.040497  -0.10203
Millet
N ha 3.02 0.25 5.19 0.008118  0.03387
Potato
L ha 1.93 -0.33 0.96 -0.0379 0.09432
Sugar beet
9 Bean ha 3.2 0.09 278 0.008117  0.06277
10 25 ha 1.37 1.23 3.82 0.016406  0.012629
Chickpea
11 e ha 1.73 0.23 1.79 0.015499  0.013596
Lentil
12 b ha 1.21 0.04 -033 -0.049814  0.094237
Green bean
13 AR ha 3.33 1.25 9.28 0.030758  -0.01328
Tomato
14 o5 ha 0.78 0.22 2.14 0.015288  0.013214
Melon
15 oo ha 1.77 0.21 2.46 0.021019  0.004786
Fruit tree
$ihiS Sldy cladg JS
Agricultural 16 Total Tones 2.76 1.23 7.19 0.030841  -0.01321
production product
17 o9 JS Tones 4.1 0.67 8.37 0.027775  -0.006804
Fruit product
18 pis Tones 1.18 0.54 3.48 0.024228  -0.000891
Wheat
19 Fg—?; Tones 1.18 0.39 2.23 0.019418  0.010002
20 = Tones 2.72 -0.2 2.73 -0.005242  0.056915
Barley
21 <) Tones 3.29 20.13 195.8 0.05218  -0.066621
Maize
22 03 Tones -0.15 -0.25 -0.46 -0.022254  0.03074
Millet
23 e Tones 5.78 1.22 17.59 0.028085  -0.00749
Potato
Lo Tones 2.43 0.13 2.97 0.014153  0.0625

Sugar béet
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539U (S e Ol ki Connnd

kel glaadlze ol )l

s lod  giio o $o5ll as
Gb”s D’N V“ . b‘°| I\‘/f”s%_» »?t Proportion of variable changes Loading
roup o. anaple easuring uni 1962-1989  1990-2011 1962-2011 PC1 pPC2
26 257 Tones 0.64 1.38 3.77 0015537  0.01401
Chickpea
27 o Tones 0.49 0.46 1.46 000743  0.02703
Lentil
28 e bad Tones 0.81 2.13 1.98 -0.00972  0.04365
5 Slos Green bean
Cropyield g Spes Tones 12.18 2.48 49.59 0.04064  -0.03625
Tomato
30 o Tones 2.09 0.12 8.03 002353  -0.00090
Melon
gp ke oSl kg.ha'l 1.06 1.08 3.07 003277  -0.017848
Mean yield
32 P kg.ha 0.24 0.52 1.49 003223  -0.017736
Wheat
33 RCfﬁ kg.ha 0.26 0.27 0.69 002499  -0.005201
Ice
34 ” kg.ha 0.54 0.33 1.58 0.02466  -0.001452
Barley
35 = kg.ha 1.74 0.1 4.47 0.028837  -0.011048
Maize
36 o3 kg.ha 0.91 -0.47 -0.13 -0.049629  0.10196
Millet
37 e kg.ha'™ 0.69 0.77 2 0033011  -0.019346
Potato
38 ] kg.ha* 0.17 0.67 1.03 0.035434  -0.031423
Sugar beet
) 39 = kg.ha -0.58 0.58 0.69 0.062696  -0.103298
UL Bean
Efficeincy 4 257 kg.ha -0.31 0.07 -0.01 -0.011833  -0.003068
Chickpea
4 o kg.ha -0.45 0.18 -0.12 -0.02174  0.008255
Lentil
42 o b kg.ha -0.18 2 3.49 0039135  -0.04964
Green bean
43 s kg.ha'l 2.04 0.54 3.92 0.026939  -0.005139
Toamto
44 o kg.ha't 0.74 0.44 1.88 0.011149  0.023973
Melon
45 29515 No. 342.16 0.99 706.48 0.024129  0.001158
Tractors
oo 42,9515
46 s No. ha* -0.99 0.12 -0.99 0.021928  -0.071589
Tractor to

planting area
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saly 509U (5 puitle Ol paudl Copunsd ol Badlye ole 4L
09,5 0 ylowd o ol S5 051 Proportion of variable changes Loading
Group  No. Variable MeaSl!:ing 1962-1989  1990-2011  1962-2011 PC1 PC2
uni
47 S gl 28 hat™ 18.28 1.15 34.33 0.020443  0.006873
Fertilizer to planting area
48 D?g 4y . kgt -0.89 -0.03 -0.88 0.023011 -0.081489
Production to fertilizer
49 > Jf tonnes 34.3 131 70.17 0.02415 0.000008
Total fertilizer
50 leil):é tonnes 33.59 1.16 71.57 0.025562  -0.003392
51 d’”\l)é;””: tonnes 35.09 15 68.62 0.021213  0.004749
(5399 sgue 3,Slc
Inputs 52 e tha? 0.84 0.38 1.7 0.01888  0.011507
Fruit yield
Y guamo 3,Sles cud )b o
53 o - 0.54 0.64 2.15 0.032936  -0.018346
. . Proportion
Crop yield capacity
54 o Ypee g el ol 0.88 0.31 1.65 0.016707  0.01592
Fruit yield capacity Proportion
55 “SJ’J 3y MJ 2.3 0.23 3.21 0.00825 0.033105
Physical energy
56 55 MJ 3.07 -0.04 3.03 -0.010723  0.068006
Oil energy
57 S 5351 Mk 11.97 4.01 61.08 0.047285  -0.053227
Electricity energy
3 58 S5 sl kcal -0.43 0.34 -0.27 0.015637  -0.078149
Energy Worker energy
59 @w 3! MJ 8.72 0.43 9.91 0.008862  0.031399
Chemical energy
60 uwl)“g“’ 5! HP 8.72 0.34 11.42 0.010923 0.02771
Mechanization energy
61 s MJ -0.16 0.04 -0.07 -0.000386  -0.03336
Seed energy
62 (stlisy oo b 0.62 -0.05 0.55 -0.010393  0.069541
sl Rural population No.
H T l .
Social g3 A uned oo 2.78 0.64 5.43 0.02595  -0.00219
Urban population No.
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Introduction

In the next 20 years, food production for the growing population is one of the most important issues. As increasing
planting area is limited, improving productivity and yield is the only solution which could be reached through crop
breeding and improving pest, disease and weeds control methods and increasing use efficeincy of fertilizers and water.
Most of the time, increasing production in agricltulre is alongside with more intensification in agriculture. There is now
specific definition for this term but in a general definition it means increasing the number of crops planted in unit of
area (one hectare) through a year, as well as increasing using of inputs including fertilizers, chemicals and machinery in
unit of area. Macleod and Moller (2006) evaluated the trend of intensification in Newzland agriculture by examining
changes in 35 agricultural variables (e.g planting area, yield, inputs in unit of area and population related to agricultural
production). Their results showed that intesnification is increased through 40 years (1961-200) which can threat
sustainability of Newzeland farming in future.

Agriculture intensification in Iran started since 1921 by using agricultural machinery and chemical fertilizers and
increased rapidly after approval of land reform law in 1961s. Increasing the application of inputs in Iran agriculture has
resulted to decrease sustainability of agricltural production and aslo destruction of forest and rangelands. Therefore, in
this research time trend of intensification of cropping systems of Iran is studied using different indicators.

Materials and Methods

In order to evaluate the status and the trend of agriculture intensification in Iran, 63 variables in 5 groups including land
use (cultivated area of each crop), production of each crop, yield, inputs (fertilizers, machinery and energy) and urban
and ural population are examained for a 50-year period (1962 to 2011). Poduction stability was evaluated by calculating
coeficeint of variance (CV) of planting area, production and yield in main agriculltural crops and fruits seperatly in each
decades. For evaluating the sensivity of crops and fruit production to environmental changes the ratio of yield in a
individual year to overal mean of yield for each ten years calculated for each crop seperately and for all crops as a yield
capacity. The slope of the regression between yield capacity of each crop to yield capacity of all crops is an index for
sensivity to environmental changes. All analysis and drwaing graphs were conducted using Xlstat 2014 and Excel 2103.

Results

Results showed that land use changes, increasing use of inputs and population growth are the main factors affecting
intensification in Iran agriculture. From 1961 to 2011 the planting area has extended 2 times related to 6.6 million
hectare at the beginning of this period and the agricultural productions increased to 94 million tons which was 7 times
higher related to 13.3 million tons in 1961. During this period the main driving factor before 1980 is approving land
reform law and increasing use of inputs which resulted to increase cultivated area and productions. In the following
years increasing the application of fertilizers, agricultural machinery and new varieties were the main factors affecting
agricultural productions and intensifciation. Our research showed that through the evaluation period, variance of
cultivated area and production decreased but the variance of yield increased and hence yield stability decreased.
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Principal component analysis (PCA) classified 63 variables in two main compontents which first one described 51
percent of total variation including land use, production, yield trend and also uses of inputs. The second component
described 20 percent of variation including input use efficiency and use of maschinery.

Based on the changes in agicultural variables, PCA divided years into to 6 periods including 1962-1965, 1966-1980,
1981-1990, 1991-1998, 1999-2007and 2008-2011. During the first 3 periods agricultural area, production and yield
were increased but during the next 3 periods the rate of increasing decreased. However, our research showed that Iran
agriculture has been going through intensification in the last 50 years and approaching to food security is most likely
possible through increasing efficient use of inputs by improving varieties and managmement of agricultural systems.
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