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Table 1- Profile management of the farm for the cultivation of cotton in Golestan Province
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Table 2- Inputs and outputs of energy used in the production of cotton

oobw b ools g (HLSa) vy S5 Jolze p
Type of input and output Unit (in ha) Energy equivalent Reference
Sl b 5595
A) Inputs
bl 95
h 1.96 Ozkan et al., 2004
Human labor
kg 33 Ozkan et al., 2004
Cotton seeds
b pils
kg 142.7 Kaltsas et al., 2007
Machinery
lord slassS
o kg 60.6
Chemical fertilizer
0397
] kg 60.6 Akcaoz et al., 2009
(a) Nitrogen
JE
kg 6.7 Akcaoz et al., 2009
(b) Phosphate
A kg 11.1 Akcaoz et al., 2009
(c) Potassium
o5
) kg 0.3 Ozkan et al., 2004
Animal manure
AN
. L 38 Balance sheet hydrocarbon Iran., 2008
Gasoline
g 2SI
o kwh 3.6 Pimental & Pimental., 2008
Electriciy
o iS5 cale
o Kgai 278 Tzilivakis et al., 2005
Herbicides
b S oyl ) B )
. Kgai 237 Tzilivakis et al., 2005
Pesticides
b 2S5 g8 .
o Kgai 99 Strapatsa et al., 2006
Fungicides
<) T
B) Output
o9
kg 545 Ozkan et al., 2004
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Table 3- Inputs and outputs energies of cotton production in Golestan Province (MJ/ha-1)

L 295 9 (6399 obe oy
Inputs and outputs Mean Percentage
L (539,9
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sl 41
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el 2581.025253
Chemical control of weeds and pests
Sl 3
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Harvesting
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Transporting
K
26326.60499
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Fig. 1- Box plot diagram of fuel consumption for agricultural operations of cotton production in Golestan province
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Table 4- Average of labor force energy in each stage (MJ/ha-1)

My Jolye be Loy
Producing stages Mean Percentage
oy 5w a)ln]
o 9.896824 1
Land preparation
cals
. 4.846296 0
Planting
Ll
.. 18.5024 1
Nutrition
d)L:ei
o 717.8304 32
Irrigation
S alw g 6 g ¢y
e 574.1428 25
Weeding, gap filling and crusting
Sl g m el dile | pliogd Jyu
0 s e ot 8 28.276528 1
Chemical control of weeds and pests
bl y
. 879.7852 39
Harvesting
JB g Joo
. 29.694 1
Transporting
F 2262.974448
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Table 5- Direct and indirect energy mean in cotton prodution (MJ/ha-1)

Sidles ol o)
Type of energy Mean Percentage

s (55,31

_ 7 16142.61125 39
Direct energy
e yd (5551

. i 10183.99374 61

Indirect energy
F
26326.60499
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Fig. 2- Contribution of each indirect energy sector in cotton production
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Fig. 3- Contribution of each direct energy sector in cotton production
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Table 6- Energy assessment indicators in cotton production on Golestan Province

S350 sty s pas LS Sl
Energy assessment indicators Maximum
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Js3 K 2 pSokS (EP) (5550 509 0% 0.1
Energy productivity (EP) Kg/MJ-1 '
S 5 Jo5 B (NEY) (ol (6550 5 8koe
25,941.84

Net energy yield (NEY) MJ/he-1
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Fig. 7- Cumulative frequency of energy productivity on cotton production farms
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Introduction

Energy is of particular important in agricultural inputs due to the increasing rate of consumption, fossil fuels
adverse impacts on the environment and limited sources. Due to the growing demand of energy, increasing
world population, increasing food consumption per capita and improvement of life quality, the energy, the way it
consumes and increasing its efficiency and optimization are very important. Moayedi et al (1388) indicated that
the highest energy consumption of the first year of saffron cultivation was related to manure application with a
16.91% of the total energy consumption and in the second to fifth to urea fertilizer with a 67/37% of the total
energy consumption. Similarly, energy production to consumption ratio over a period of five years of saffron
cultivation was estimated to be 41/0. Ahamadi & Aghaalikhani, (2013) reviewed the energy consumption of
cotton in the Golestan province. They considered the share of energy use in cotton in Golestan province, the
share of energy consumption in tractor fuel inputs and fuel pump to be 24%, 30% respectively, and 54% of the
energy was related to diesel fuel. Fertilizers had 24% and chemicals had 13% of energy consumption, and the
total energy input for the production of cotton in Alborz Province was announced to be 31 GJ per hectare.
Considering the energy crisis in the world, exploring the demand and consumption rate of energy and finding
solutions to reduce the consumption is of researcher’s priority globally. Considering the privileged position of
cotton production in the world and Golestan province of Iran, estimation of energy input and, efficiency are
among the main research areas leading to fruitful solutions of optimizing energy consumption of the product.

Materials and Methods

A hundred of cotton fields around the Aliabad and AgQala cities in Golestan province were selected during
two sowing years of 2014 and 2015. These farms were selected in such a way a number of farmers can be
included. Important dates of different operations and events were observed during the growing seasons in
selected fields. The data of typical production methods and cultivation practices were collected in last year
including the use of equipment and fuel, application of fertilizers and pesticides and so on. Accordingly, all
agricultural practices were divided into eight categories, including land preparation, planting, fertilizer
application , plant protection, weed control, irrigation, harvesting and transportation to factory or crop delivery,
primarily. Then, the different amounts of input use and more comprehensive information were collected and
recorded at every single stage from planting to harvesting.

Results and Discussion

The results showed that the highest energy consumption was related to irrigation with 41% of the total energy
and fertilizer application and land preparation were in the next positions. Labor force energy was calculated to be
2262 MJ.ha! related to harvesting, irrigation, cultivation, and crust-breaking. 61% of the total energy (10217
MJ.Ha) was used indirectly for the manufacturing, repair and maintenance of equipment and machinery, and
production of seed, nitrogen fertilizer, phosphate fertilizer, potassium fertilizer, organic fertilizer, t insecticides,
herbicides and industrial fungicides. Nitrogen fertilizer production consumed 30 percent of indirect energy
sources, the highest share, while 39 percent of the total energy consumption was related to direct energy through
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the use of human resources and fuel consumption. Average power ratio of total farms was equal to 92.5. The
results of levels of total energy input to fields showed that the minimum and maximum energy inputs were
15614 and 43321 MJ per hectare, respectively.

Conclusion

The results of this study showed that most of the direct energy (labor and fuel) consumption for cotton
production is related to fuel with 86 % of the total energy mostly used in irrigation practices. Several factors
such as soil texture, farm leveling, plant's feeding and protection, equipment and types of pumps, irrigation
equipment maintenance in a timely manner, weather conditions, the amount of water available and most
importantly short-term and long-term management are among areas which can reduce fuel and energy
consumption of irrigation practices in the cotton production farms of Golestan province.
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