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Table 1- Values of inputs and outputs in the ecosystem of irrigated wheat and potato cropping systems at the experimental site

Jovers; aslg 0 s (51,5 U & pasS o) pllis
Variable Unit Potato agroecosystem Irrigated wheat agroecosystem
gae
Kg ha! 4570.83 238
Seed
Sl o
hour 398.4 74
Manpower
QYT@.;LLA
. hour 21.33 10.33
Machinery
N
] Liter 218.34 161.34
Fossil Fuels
0395
] Kg hat 212.50 136.66
Nitrogen
prom;
Kg. hat 250.00 71.00
Phosphorus
ol
Kg hat 10500.00 -
Potash
N
kilowatt hours 2215.00 1321.33
Manure
o Kg hat 3.97 2.01
Electricity
e
. Kg hat 0.78 0.53
Herbicide
Ml
. Kg hat 111 0.68
Fungicides
OiSo pi
o Kg hat 1.88
Insecticide
o gdaosy,
. . m3 11478.38 3214.03
Micronutrients
G)L.ﬁ'l *7"'
Irrigation water
7ot
Kg ha? 51480.00 4349.76
Outpu
oo Sles
Seed yield Ka ha 4988
oS 5 Slae gha )
Straw yield
Js o Skee |
. Kg hat 51480
Yield total

9337.76
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Table 2- Energy equations for inputs and outputs in irrigated wheat and potato agricultural ecosystems at the experimental site

2995z A=y oy §5 51 Jolee & a5 6551 Jolee e
Input / Output Unit Energy equivalent Energy equivalent Source
Potato (MJ.ha) Irrigated Wheat
(MJ.ha')
gae Kg 3.60 15.7 Tipi et al., 2009 ; Zangeneh et al., 2010
Seed
Sl G950 hour 1.96 1.96 Ozkan et al., 2007
Manpower
Ylopeile hour 142.7 142.7 Zahedi et al., 2014
Machinery
(ke S g Liter 56.31 56.31 Zahedi et al., 2014 ; Singh et al., 2007
Fossil Fuels
095 Kg 66.14 60.06 Akcaoz et al., 2009
Nitrogen
Shd Kg 12.44 37 Akcaoz et al., 2009
Phosphorus
ol Kg 11.15 6.7 Akcaoz et al., 2009 ; Rajabi et al., 2011
Potash
o oS Kg 0.3 - Soltani et al., 2014
Manure
Wy S kilowatt 12.1 12.1 Singh et al., 2007 ; Kaltsas et al., 2007
Electricity hours
SSale Kg 238 278 Ozkan et al., 2007 ; Tzilivakis et al., 2005
Herbicide
S8 Kg 92 99 Tzilivakis et al., 2005
Fungicides
S e i Kg 199 237 Tzilivakis et al., 2005 ; Ozkan et al., 2007
Insecticide
logdia, Kg 120 - Esengun et al., 2007
Micronutrients
bl o m? 1.02 1.02 Zahedi et al., 2014
Irrigation water
= 14.7 Tipi etal., 2009 ; Singh et al., 2007
Outpu
s 0,Sles Kg 3.6 14.7 Tabatabaeefar et al., 2009 ; Zangeneh et
Seed yield 9.25 al., 2010
oS o ,Slos
Straw yield
J5 o Slee | Tabatabaeefar et al., 2009 ; Zangeneh et
Yield total al., 2010
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Table 3- Input and output of energy in two ecosystems of potato and irrigated wheat at the experimental site

59939 &35 S5 oy dun lie

P 5551 Jolae ¢ s 5 .
[
o o 5551 Jolxo T e ASJ’ s
. &
$0959 /1 =95 Energy Energy equivalent ? sy @
Input / Output equivalent Potato Percentage of total energy Comparing the percentage
Irrigated Wheat (MJ.ha!) consumption of total energy input and
(MJ.hat) output of two ecosystems
' relative to each other
59,9 e poss e pas
Input Potato Wheat Potato Wheat
gae
Seed 3736.6 16454.98 18.29 8.26 77.29 22.70
ee
Sl 6950
M 145.04 774.84 0.86 0.32 81.28 18.71
anpower
QWQ:..LLe
Machi 1358.5 2964.36 2.96 3.00 54.17 45.82
achinery
Fossil Fuel 9090.61 12295.52 13.67 20.10 26.06 73.93
ossil Fuels
0395
Nit 8282 14054.75 15.62 18.31 69.40 30.60
itrogen
prom;
Phosph 2627 2857 2.07 5.80 28.97 71.03
osphorus
ol
Potash - 3150 2.27 - 100.00 -
otas|
ol oS
M 15988.13 26801.50 29.80 35.36 59.65 40.34
anure
Electricity 578.78 856.32 0.25 1.28 39.91 60.08
ectrici
e
Herbicid 4951 116.53 0.12 0.10 57.51 42.48
erbicide
S
Funaicid 146.16 221.40 0.24 0.32 51.47 45.83
ungicides
DSy
- - 220 0.244 - 100.00 -
Insecticide
o gdaosy,
Mi rient 3213 11878.71 13.20 7.10 72.95 27.04
icronutrients
G)L.HT *J
Irrigation water
ST
110080.57 185328.00 100.00 100.00 59.39 40.60

Output
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Table 4- Energy indicators in production in two ecosystems of irrigated wheat and potato farming systems at the experimental site

Sl gy (a0 s & poss
Index type Potato Irrigated Wheat
89959
92645.73 45215.33
Input (MJ.ha)
=95
185328 110080.57
Out put
0,5 des oT,l8
il 2.00 243
Yield efficiency (Kg.MJ?)
&5l 2l
” 0.55 0.20
Energy efficiency (Kg.MJ %)
(3P|
I 837 92682.27 64865.24
Pure energy (Kg.MJ 1)
059 &35!
1.79 4.84

Special energy (Kg.MJ ™)
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Table 5 - Comparison of total energy consumption directly, indirectly, renewable and non-renewable in two cropping systems of
irrigated wheat and potato at the experimental site
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Abstract

Introduction: This study was carried out to assess and compare to energy, management of resources,
especially water and increase the efficiency of irrigated wheat and potato.With the increase in
population and the limitations of production resources in the future, it will be difficult to access energy
sources in sufficient quantity. Efficient use of agricultural energy is one of the important factors in
achieving sustainable agriculture. Sustainability is one of the main components of agricultural
production that leads to food security and utilization of production resources for present and future
generations. The efficiency and stability of crop systems vary according to the type of input energy
management. The study was conducted to evaluate and compares the course of energy, the
productivity of resources, especially water, and increases in the efficiency of irrigated wheat and
potato agroecosystems.

Materials and Methods: At present, in most conventionally managed crop ecosystems, the share of
indirect, non-renewable and commercial energy was higher than direct, renewable and non-
commercial energy...This research was conducted in the crop years of 2017 in Borujerd city, Lorestan
province, in the geographical location of 34° 1’ N latitude and 48° 4’ E longitude. The data used in
this study are collected by questionnaire. The number of samples was determined by Cochran formula.
Accordingly, 130 irrigated wheat farms and 60 potato farms were selecte by stratified random
sampling method. In order to calculate the energy equivalent of inputs and outputs in the two canvases
of irrigated wheat and potato crop system, first the most important inputs and outputs and their energy
equivalent in the two canvases of the system were determined. Then, the equivalent of each input
energy as well as output was calculated by multiplying its raw value by the corresponding energy
conversion factor, the input energy input and the water flow rate in the two potato and irrigated wheat
cropping systems .

Results and Discussion: The total amount of input energy were in potato (92645.73 MJ ha™) and in
irrigated wheat (45215.33 MJ ha™). In terms of electricity, fossil fuel, chemical fertilizers and
irrigation water, the potato agroecosystem had the highest amount of energy consumption. The
consumption of non-renewable and indirect energy from the total input energy was high in both
agroecosystems, especially potato cultivation showed more dependence on these input energies. This
can indicated the instability of the potato agoecosystem compared to irrigated wheat. The amount of
net energy index in the potato cropping system is higher than that of irrigated wheat, and indicates
lower energy loss in potato cultivation. But because of the higher energy consumption efficiency in
irrigated wheat compared to potato cultivation, this indicates the greater than of efficiency of the
irrigated wheat farming system in converting input energy into available energy for yield.
Conclusion: Production systems should not be used for more than of their capacity in order to
generate high revenue. As energy input increases, energy efficiency decreases Proper and efficient
use of available resources increases the sustainability of production Therefore, conventional potato
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production is not sustainable in terms of energy consumption, because a very high percentage of
consumption inputs in the potato production are non-renewable energies.. The consumption of non-
renewable and indirect energy from the total input energy was high in both agroecosystems. The
amount of net energy index in the potato cropping system is higher than that of irrigated wheat, and
indicates lower energy loss in potato cultivation. This can indicated the instability of the potato
Therefore it is suggested the cultivation of irrigated wheat, which was more stable, to the farmers of
the region.Therefore, autumn irrigated wheat cultivation is more practical than spring and summer
potato cultivation, which has a high water requirement and higher cost.

Keywords: Energy efficiency, Fossil fuels, Out puts, Renewable and non-renewable energies,
Sustainability of cultivation system



