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 In a world with an increasing urban population, analyzing the construction impacts of 

sanitation infrastructures through Life Cycle Assessment (LCA) is necessary for 

defining the best environmental management strategies. The purpose of this research is 
studying application of the life cycle assessment methodology to Hazelnut production 

under rain fed farming systems in forest north of Iran. Data were collected from 36 

farms by used a face to face questionnaire method during 2013 year in Guilan province. 
In rain fed farming system, total green house gases emissions for hazelnut production 

were showed table 2 (66.955 kgCO2eqha-1). 
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INTRODUCTION 

 

 The plant kingdom has always proved to be an excellent source for drugs towards cure of various diseases. 

Human beings have probably used plants as medicines from antiquity. Medicinal and aromatic plants are 

presently widely studied and used for their large therapeutic potential and benefits as natural preservatives. In 

this regard, it is well known these medicinal plants contain a complex mixture of bioactive compounds covering 

a number of demands for human health. A great number of aromatic and medicinal plants contain chemical 

compounds exhibiting different biological properties and activities [2, 5, 7, 12]. Hazelnut is a type of fruit found 

in temperate climates and cultivated in regions with humid temperate climate. According to harvests, Turkey, 

Italy, Spain and USA lead the ranking. One million and 2000 tones of hazelnut is produced annually in the 

world approximately that more than 50 thousand tones of that belongs to Iran, so with this amount of 

production, Iran is standing in the sixth place in the world. Predictions show that Iranian farmers will be able to 

cultivate 67000 hectares up until 2014, and raise their production rate to 38000 tones which is truly effective at 

export rate. 

 The excessive use of energy in developed and developing countries creates environmental, commercial, 

technical, and even social problems, which requires in depth investigation in order to mitigate ensuing negative 

impacts. Analyzing relevant information is necessary to reduce energy consumption and its environmental 

impacts. High available energy along with reducing the known energy resources is the key factors to develop the 

philosophy of optimum energy consumption. Optimum use of energy helps to achieve increased production and 

contributes to the economy, profitability and competitiveness of agricultural sustainability of rural communities 

[13]. Agriculture is one of the most important productive sectors, which consumes and supplies energy in the 

form of bioenergy [6]. Sustainability and as a specific aspect of it sustainable energy supply from renewable 

resources will be one of the top issues of society and of environmental policies in the future. Agriculture is a key 

driving force for renewable energy, because it is the sector which not only consumes, but also has the future 

potential to produce large amounts of renewable energy [11]. All numerous factors affecting the development of 

the market for agricultural products can be united in groups: - economic - social; - scientific- technical and 

naruralclimatic factors [4]. Environmental degradation is a burning issue all over the world now. The 

environment problem that the world is facing today and in future is the result of the accumulated action of 

individual behavior [9]. Sustainable development is a buzz word at present. It has come to forefront as people all 

over the world are now concerned about the effects of global warming, resource depletion, pollution and 

environmental degradation [10]. One of the controversial issues in the new world is climate change and 
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environmental challenges in supply chain systems [8, 14]. The purpose of this research is studying application 

of the life cycle assessment methodology to Hazelnut production under rain fed farming systems in forest north 

of Iran. 

 

MATERIALS AND METHODS 
 

 Data were collected from 36 farms by used a face to face questionnaire method during 2013 year in Guilan 

province. To find the amount of GHG emission of inputs in hazelnut production per unit area (hectare), CO2 

emission coefficient was applied (Table 1). For every GHG producers (diesel fuel, poison, chemical fertilizer, 

and water) the amount of produced CO2 was calculated by multiplying the input application rate by emission 

coefficient that is shown in table 1 [1, 3]. location of study area showed that in figure 1. 

 
Table 1: Amounts of inputs and their equivalent green house gas (GHG) emission for hazelnut production 

GHG coefficient 
(kgCO2eqha-1) 

Quantity per 
Hectare 

(Rain fed farming) 

Unit Parameter 

0.071 5 h/ha Machinery 

2.76 10.5 L/ha Diesel fuel 

1.3 17 Kg/ha Nitrogen 

0.2 22.1 Kg/ha Phosphorus 

0.2 30 Kg/ha Potassium 

5.1 1 L/ha Poison 

 

 
 

Fig. 1: location of study area. 

 

RESULT AND DISCUSSIONS 

 

 Table 1 showed Amounts of inputs and their equivalent green house gas (GHG) emission for hazelnut 

production under rain fed farming systems. In rain fed farming systems results show that, about 10.5 L diesel 

fuel, 5 h machinery power, 177 kg/ha nitrogen fertilizer, 22.1 kg/ha phosphorus fertilizer, 30 kg/ha potassium 

fertilizer and 1 L chemical poison were used in agro ecosystems hazelnut production on a hectare basis.  

 In rain fed farming system results show that, chemical fertilizer (33% nitrogen + 6.6% phosphorus + 9% 

potassium) was the major source contributing 48.6% of total green house gases emission and followed diesel 

fuel (43.3%), poison and machinery contributing 7.6% and 0.05% of global warming potential, respectively 

(Figure 2). 

 In rain fed farming system results show that, diesel fuel was the major source contributing 28.98 

kgCO2eqha-1 of total green house gases emission and followed by nitrogen fertilizer (22.1 kgCO2eqha-1), 

potassium fertilizer (6 kgCO2eqha-1), phosphorus fertilizer (4.42 kgCO2eqha-1), poison (5.1 kgCO2eqha-1) 

and machinery contributing (0.355 kgCO2eqha-1) of global warming potential, respectively (Table 2). In rain 



291                                                                 Mohammad Nayeri et al, 2014 

Advances in Environmental Biology, 8(24) December 2014, Pages: 289-292 

 
 

fed farming system, total green house gases emissions for hazelnut production were showed table 2 (66.955 

kgCO2eqha-1). 

 
Table 2: Greenhouse gas emissions of inputs for hazelnut production. 

GHG emissions (kgCO2eqha-1) Parameter 

0.335 Machinery 

28.98 Diesel fuel 

22.1 Nitrogen 

4.42 Phosphorus 

6 Potassium 

5.1 Poison 

66.955 Total 

 

0.5

43.3

33.0

6.6

9.0

7.6

Machinery Diesel fuel Nitrogen Phosphorus Potassium Poison

 
 

Fig. 2: The contribution of GHG emissions of hazelnut production in rain fed farming system. 

 

Conclusion: 

 The suitability of the Life Cycle Assessment (LCA) methodology to analyze the environmental impact of 

agricultural production is investigated. This study was conducted to assess the impact of hazelnut production on 

environment under rain fed and watered farming systems in north of Iran. Life cycle assessment (LCA) was 

used as a methodology to assess all environmental impacts of hazelnut production through accounting and 

appraising the resource consumption and emissions. In rain fed farming system, total green house gases 

emissions for hazelnut production were showed table 2 (66.955 kgCO2eqha-1). 
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