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ABSTRACT ~

Walnut is one of the most impartant products of the Tuyserkan county. In this study, the energy inputs to the
walnut orchards were evaluated. The data used in this study were obtained from 30 walnut orchards using a
face-to-face questionnqire base of random sampling method. The total energy consumption for this product was
set at 32394 72/7 MJ\ha The total obtained energy was calculated as 47363.5 MJ ha* which about 77% was
related to its green\shell The walnut and its wooden shell were formed 16% and 7% of the total output energy,

respectively, JBhe energy intensity index was estimated 12.22 mega Jules per kilogram of green walnut. The CO>
emissions-in the orchard were estimated at 1087 kg ha™.
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Table 1- Energy equivalents of inputs and output in agricultural production.
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Energy >
A. Input Unit equivalent References
(MJ unit?) N
1.Human h 1.96 »
2.Machinery kg
(a)Tractors and .
self-propelled machines 9-10 (Kitanee, 1999)¢
(b)Stationary 8-10 (Kitane®, 1999)
equipment N
_ (©Agricultural 6-8 (Kitande! 1999)
machinery and implements N
3.Chemical Fertilizers kg
4.fuel L 47.8 3 (Kitanee, 1999)
(a)Nitrogen 78.1 (Kitanee, 1999)
(b)Phosphate 17.4 > (Kitanee, 1999)
(c)Potassium 13.7 AN (Kitanee, 1999)
(d)Mineral 120 o (Canakci and Akinci, 2006)
5.Chemical kg
(a)Insecticide 101.2 8 (Erdal et al., 2007)
(b)Fungicide 216 (Erdal et al., 2007)
6.Electricity kWh 11793 (Nassiri and singh, 2009)
B. Output kg O (Banaeian et al., 2010)
(a)Walnut 1.9 (Pervanchon et al., 2002)
(b)Green shell N 10 (Pervanchon et al., 2002)
(c)Wooden shell N 10 (Strapatsa et al.,, 2006)
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GHG equivalent for various inputs
GHG equivalent

Input Unit (kg COzeq./unit) References
1.Machinery GJ 71 (Dyer and Desjardins, 2006)
2.Fossil fuel L 2.76 (Dyer and Desjardins, 2003)

3.Chemical fertilizer kg
(a)Nitrogen kg 13 (Lal, 2004) <
(b)Phosphate kg 0.2 (Lal, 2004)
(c)Potassium kg 0.15 (Lal, 2004) $ N
(d)Mineral 0.16 (Lal, 2004) AN
5.Electricity kwh 0.608 (Khodi and mousavj2009)
AN
AN
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Table 3- Enerby use pattern in walnut orchards

N
93 58LEL )3 (5551 S pan NI - Jouxr

Total energy

" 8 . .
Input/output (um{) Quantity per unit area (ha) equivalent (MJ ha't) %
A.Input
1.Humanth) 508.42 996.506 3.07
2.Machinery(kg) 13.59 1528.20 4.71
3.Fuel(L) 18.87 902.32 2.78
4/Chemical Fertilizers(kg) 159.49 9425.53 29.09
4 v (a)Nitrogen 80.94 6321.71
¥ (b)Phosphate 61.62 1072.23
(c)Mineral 16.92 2031.57
N 5.Manure(kg) 12397.36 3719.21 11.48
R 6.Electricity(kwh) 1326.31 15822.94 48.84
Total 32394.72
N B.Output
(a)Walnut(kg) 294.93 7713.56 16.28
(b)Green shell(kg) 2017.94 36323.92 76.68
(c)Wooden shell(kg) 332.69 3326.92 7.02

Total(kg) 2546.61 47363.54
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Figure 1-The share of energy inputs for apple production in Iran. L
AN
\\
Table 4- Energy forms in walnut production. ¢%
99,5 Wy )0 5551 s asli -F Jgux
Items Unit 3 Value
Energy Ratio MJ kg/MJ kgt 1.46
Energy Intensity MJ kg N 12.24
Energy Productivity kg MJ* r\ > 0.08
Net Energy MJ N 14968.82

N
5 VTP polie cudp ar 65,50 ol g (65, o Lt 05 o sdmlive aSplailen wiloass 431 (F) Jgaz ,0 65,0 B pas sla asls
N -
03ld (pp yider i 033 a5 YYAAY MI Nt (65,00 G pme JS S 30830 5 Jsame (53, 0 5,500 adlllas ,3 .05 950, VYIVE MI kg
AN
e 6995 p S 2 lila Joile Yo IV - (551 oty (a2l Aelllae (nl 5o 0o S (Bpme i TV L s i 0557 15 (6560 0SB
N
Jyame 90 (ol adg 10 (655l Brae (lie a5 ols las W 5 gl Slel ,o (655l Brae 55 ) » (Baran et al., 2017) 5o 5 awle
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& Table 5- Amount of emitted CO2 in walnut orchards (kg hal)

N
N
kg hat) 35,5 gl 3 o piiio CO2 o -0 Jgur
N
Input Machinery  Fuel Fertilizer Electricity  Total
X Nitrogen Phosphate Potassium | Mineral
CO2(kg ha't) 108.50 52.10 105.277 12.32 2.53 2.70 806.40 1087.09

% 9.98 4.79 11.04 74.17
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