: : : : 9
SilSo (gwitig (o 0 K5 aond 3L N @
O 2 & g 39L0 g poiason 3t N &

MPEARLGE s sooniveni

Ol 3 163 590 Arfllao— o WLEL 0 auxo G § oY T g (6551 WYLyt
& g

oy el I Gl y i) < (s (319 5 00w

pari.ns75@gmail.com «s;l, olXisls «(55,5LaS (ygmml5lSe cwidign (gl IS (g gomitils’
zeynab.ramedani@gmail.come s 31, olSiils «(55,5LiS ¢y gumsl juilSo  cwaige (5 5SS
khorram.anvar@yah00.com :g;l, ol5asls (g5 ,sLis ¢ ygumnl 55l50 (swaige (canlids IS (gmiisle

oMS
\\
bl o8 lml ST il 53 asisl Gl sl )5 (55 o W5 3 (75 5 G995 31 Bras AR a0 (al 5l s
gl sl iyl Bpas JS iS4l gz Holar (6o paiges loslatwl b ladl YA L g, o 5) anlas é\g\}.la)'l Jsame ol adg Sledbs|
el Cands alls (65590 g 65 Do (6550 (S90Sl o Jold (65,0 slaasls o it YAY XY MI hat ol Jgaze ol
A 00 s LSy 0 6,5 LS OFAYO EL ;0 CO2 58 Lil 5 A..é\}:wl:bo 19V MIKg? 6550 oo Jlade

N\
CO2 Ll ¢ 55 51 ©ads 699,555, 1 guadS wlalds’

S
N

\\

Determination of energy exchanges anq environmental pollutants in
apple orchards. Case study Oshnavieh county

Seyede Parvin Hosseini’; Zeyhab Ramedani?’, Anvar Khorram®
!Student in agricultural mechanlzatlon engineering, pari.ha75@gmail.com
2Ph.D. in agricultural mechanization engineering, zeynab.ramedani@gmail.com
3Student in agricultural mechanization engineering, khorram.anvar@yahoo.com

N

ABSTRACT -

The aim of this research is determining\input and output energy consumption for apple production in Oshnavieh county of
west Azarbaijan. The data used_imthis‘study were obtained from 28 apple orchards using a face-to-face questionnaire base

of random sampling methodyTotal energy consumption for production this fruit was determined 77120.32 MJ hal. Energy

forms contained energy ratie, energy productivity, energy intensity and net energy were consumed. The value of energy
intensity was estimated.as’0.61 MJ kgt. Amount of emitted CO, was determined 569.25 kg ha.
N
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Table 1- Energy equivalents of inputs and output in agricultural production.
SS90 o gl 53 euiliw g Woslyd (555 (sime Y Jouer
Energy equivalent

A. Input Unit (MJ unit?) References
1.Human h 1.96
2.Machinery kg
(a)Tractorsand 9-10 (Kitanee, 1999)
self-propelled machines
(b)Stationary equipment 8-10 (Kitanee, 1999)
(c)Agricultural .
machinery and implements 6-8 (Kitanee, 1999) <
3.Chemical Fertilizers kg
4.Fuel L 47.8 (Kitanee, 1999) N
(a)Nitrogen 78.1 (Kitanee, 1999) &
(b)Phosphate 17.4 (Kitanee, 1999)
(c)Potassium 13.7 (Kitanee, 1999)§"
5.Chemical kg N
(a)Insecticide 101.2 (Erdahet al.,"2007)
(b)Fungicide 216 (Erdal etial., 2007)
6.Electricity kWh 11.93 (Nassiri andisingh, 2005)
B. Output kg N
Apple 2.4 (Strapatsa and Nanos, 2006)
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GHG equivalent for various inputs

GHG equivalent

Input Unit (kg COzq./unit) References
l.Méchinery GJ 71 (Dyer and Desjardins, 2006)
2 Fossil fuel L 2.76 (Dyer and Desjardins, 2003)
38.Chemical fertilizer Kg
(a)Nitrogen Kg 1.3 (Lal, 2004)
(b)Phosphate Kg 0.2 (Lal, 2004)
X (c)Potassium Kg 0.15 (Lal, 2004)
4.Chemical
(a)Insecticide Kg 5.1 (Lal, 2004)
(b)Fungicide Kg 39 (Lal, 2004)

5.Electricity Kwh 0.608 (Khodi and mousavi, 2009)
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Table 3- Energy use pattern in apple production N
S 53 e Mg 53 G5l S pan 9T Jgux 3
] ] ] Total energy o P
Input/output (unit) Quantity per unit area (ha) equivalent (MJ ha') %
A. Input xS
1.Human 45.72 89.62 40.45
2.Machinery 1.78 235.95 1.19
3.Fuel 20.71 990.14 QO 5.02
4.Chemical Fertilizers 913.37 4.63
(a)Nitrogen 5.25 347.23
(b)Phosphate 175 3481435
(c)Potassium 31.25 VANAY.
5.Chemical 6020.21 3055
(a)Insecticide 4.60 $ 465.92
(b)Fungicide 25.71 < 5554.28
6.Manure 935.71 O 280.71 142
7.Electricity 936.27 11169.74 56.69
Total 19699.76
B. Output
Apple 77120.32 32133.46
\\
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Figure 1-The share of energy inputs for apple production in Iran.
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Table 4- Energy forms in soybean production.
e ddgi 50 (6551 b e Le - Jgua

Items Unit Value
Energy Ratio MJ kg /MJ kgt 3.92
Energy Intensity MJ kgt 0.61
Energy Productivity Kg MJ! 1.63
Net Energy MJ 57452.87
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Table 5- Amount of emitted CO: in apple orchards (kg ha™)
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N

Input Machinery  Fuel Fertilizer ¥ Chemical Electricity Total
Nitroger Phosphgte Potassium Insecticide  Fungicide
COAkgha®) 1445 5717 682 _ %60 468 2348 10028 56925  569.25
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