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Table 1. Location of experimental soil before adding treatments (up to depth of 30 cm)
S edl O.C. Cu Fe Mn Zn K P N EC
soil texture % mgkg! mgkg?! mgkg! mgkg! mgkg! mgkg! % pH dsm!
Clay loam ., s/ 0.51 1.37 2.68 7.68 1.18 280 14.5 0.07 754 19
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Table 2. Quantity of input and farming management in different energy intensity of bean
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Land preparation
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Border (NO.) (slaws) sy 0 1 1 1 1 1
Density (Seed M) (&10 50 3 4ils) o515 45 50 45 60 60
Urea kg haty o 225 150 75 150 -
ingle kg haly ssles wlans
Single dkg ha o s 150 100 50 100 -
superphosphate
og5
Fertilizer Potassium sulfate kg ha?y gy lige 15 10 5 10 -
(kg ha'?) Chelated iron a1 =i 7.5 5 25 5 -
Animal manure (ton /ha) ls.> 555 - - - 15 40
S el U oj e Herbicide application (NO.) (slax) obess 2 2 1 1 -
Weed control Hand weeding (NO.) (slass) (ws o - 1 2 1 3
Pest control (if applicable) (NO.) (slas) 3L @y 4o T Lo,k 3 2 1 1 -
Irrigation intervals (day) (35,4 Jelgs) 8 pas o ¢ljme 4 5 5 7
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Table 3. Energy input types from total energy inputs in different intensity of energy consumption in different bean varieties

Sy olkii ey Laasgin Filaep  odles  Jiaep aal PR s
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Type of energy Varieties % of High % of Medium-input % of Low % of Integrated % of Ecological
P total input total total input total total
. | &y Sadri 41 20527 42 15428 45 10617 39 12483 58 7754
s (S5
Direct ene?gy L,» Dorsa 40 20116 41 15099 43 10382 38 12154 53 7520
Ks-31169 39 19887 40 14917 41 10252 36 11972 50 7389
i ) | &y Sadri 59 29611 58 21344 55 13138 61 19602 42 5717
n direcf: ner;; L, Dorsa 60 30159 59 21972 57 13846 62 20230 47 6571
Ks-31169 61 30707 60 22595 59 14545 64 20853 50 7411
s s 53, &y Sadri 6 2820 8 3000 13 3159 9 3026 28 3818
Renewable L, Dorsa 7 3368 10 3627 16 3867 11 3654 33 4671
energy Ks-31169 8 3916 11 4250 18 4565 13 4277 37 5512
il aassgy e Sadr 94 47317 92 33772 87 20596 91 29058 72 9653
Non-renewable L ,» Dorsa 93 46905 90 33443 84 20361 89 28729 67 9418
energy Ks-31169 92 46677 89 33260 82 20230 87 28547 63 9288
oa 3, S o Sadri 100 50138 100 36772 100 23755 100 32086 100 13472
909 Sor
Total energy L,» Dorsa 50274 37071 24228 32384 14091
input Ks-31169 50594 37511 24796 32825 14800
et @S e Sadri 64884 40198 38500 52515 44413
Total energy Dorsa Lu,s 56692 46520 30785 48425 37613
output Ks-31169 60851 52534 32186 53206 38380
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1- Direct energy: Includes human labor, diesel, and electricity; 2- Indirect energy: Includes seeds, fertilizers, manure, chemicals, machinery and irrigation;
3- Renewable energy: Includes human labor, seeds, manure and irrigation; 4- Non-renewable energy: Includes diesel, chemical, fertilizers, machinery.
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Introduction

Reducing dependence on auxiliary energy is the basic objective in all farming systems. Based on
scientific research, potential production of different agricultural ecosystems assists to improve the efficiency
of production. Since energy consumption is one of the most important necessities in different production
systems (ecologic, low-input, medium-input, high-input and integrated), introduction of an efficient system
of agriculture will contribution to the economic cycle of agriculture. So far, a few studies have been
conducted to evaluate energy consumption of different production systems of beans in Iran, therefore this
study examine energy budget of different input intensity for bean varieties. There have been many attempts
to define agricultural sustainability in recent decades; In fact, the concepts of sustainable agriculture have
been common since the late twentieth century. But in the first decades of this century it was used as
synonymous with terms such as organic agriculture, ecological, precision agriculture, biodynamic, organic
and low input agriculture. The main objectives of sustainable agriculture are optimal production of food with
increased quality and quantity, conserving water and soil conservation and increased economic benefits for
farmers, agricultural activity accordance with ecological processes and environmental protection, the use of
appropriate technologies, non-deployment of harmful inputs to the environment, as well as human health and
animal.

Materials & Methods

The experimental design was a split plot with five intensities of inputs: ecologic, low-input, medium-
input, high-input and integrated comprising the main treatments, and different bean varieties (navy bean cv.
Dorsa, kidney bean cv. Ks-31169 and pinto bean cv. Sadri) as sub-treatments that were applied with three
replications. The experiment was conducted in 2016 in National Bean Research Station at Khomeyn, Iran.
Based on the energy equivalents of the inputs and outputs, energy use efficiency, energy productivity,
specific energy, energy intensiveness, net energy and energy intensity of production were calculated.

Results & Discussion

The total energy input for ecologic, low-input, medium-input, high-input and integrated system was
14121, 32432, 24260, 37118 and 57390 MJ ha, respectively. The total energy output for ecologic, low-
input, medium-input, high-input and integrated systems was estimated as 40135, 51382, 33824, 46417 and
60142 MJ ha'l, respectively. Averaged over five evaluated systems and three varieties of bean, the greatest
and the least direct energy used in ecologic system of Sadri and integrated system of Ks-31169 (58% vs.
36%), indirect energy used in integrated system of Ks-31169 and ecological system of Sadri (64% vs. 42%),
renewable energy used in ecological system of Ks-31169 and high-input system of Sadri (37 vs. 6) and non-
renewable energy used in high-input system of Sadri and ecological system of Ks-31169 (94 vs. 63). The
greatest energy efficiency and environmental efficiency of support energy was observed in ecologic system
of Sadri (3.3 and 3.5, respectively), indicating 155 and 169 percent greater efficiency compared with the
high-input system of Sadri. Zare-Faizabad and Koocheki (2000) compared conventional and ecological
systems of wheat and concluded that yield of low-input and organic system is lower than other systems, but
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efficiency of energy is higher in this system. In a study to evaluate the energy efficiency of organic and
conventional systems in corn and wheat reported that energy use efficiency of organic system was 29-70
percent greater than conventional system. Ozkan et al. (2004) on their study on different agronomic systems
reported that, in integrated management systems urea fertilizer and machinery are the most important inputs
and efficient use of them are essential to improve energy use efficiency of these systems. Nassi et al. (2011)
stated that low-input systems had less energy inputs compared to conventional systems. This decrease in
input energy resulted in greater energy use efficiency in these systems.

Conclusion

It could be concluded that ecologic system improved ecosystem service, especially non-market service
in comparison with other systems. Although reduction of energy intensity of production (output energy) and
energy intensity of consumption (input energy) reduced total value of the services in ecological agriculture,
however moving toward sustainable and ecologic agriculture resulted in more non-market services such as
health maintenance system of production and the production of healthy food.
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