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Table 2- Greenhouse gas emission coefficients of agriculture inputs
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Input Unit GHG coefficients (kgCO2 eq. unitl) References
Off farm emission (emission embodied in input)
(Woslys > axips wllisl) acyie 5l 2,6 ol lil
N fertilizer (N) K 3 N &H 2012)
uyen ermansen,
S5 555 g i
P fertilizer (P,0s)
lind 555 kg 1 (Snyder et al., 2009)
Diesel . .
Jps L 0.016kgCO2eq./MJ diesel*36.4 MJ/L Diesel ~ (Nguyen & Hermansen, 2012)
On farm emission
a0 Job ol lial
N fertilizer (N)
I kg 4.7(0.01kgN20-N/kg N) (Nguyen & Hermansen, 2012)
g 395
Manure
R kg 0.097kgCO2eq./MJ FMY*0.3 MJ/Kg FMY (Houshyar et al., 2015)
Sl 35
Diesel Jy» L 0.074kgC0O2eq./MJ diesel*36.4 MJ/L diesel ~ (Nguyen & Hermansen, 2012)
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Table 3 ~Average of yeild and consumed input in saffron farm
S A S olas Sl 355 I N AN T P o ol e AU
ear Corm P fertilizer P fertilizer K fertilizer Manure Labor Water Saffron stigma
Y (kg.hat) (kg.hah) (kg.hat) (kg.hat) (kg.hat) (H.hat) (m3.ha?) (kg.hah)
Jsl
First 3000 100 100 41 32 1369 3096 0.182
year
po> Jlo
Second 0 120 110 39.8 26.7 269.2 3100 3.001
year
py Jlo
Third 0 125 95 31.2 23 531 3248 7.24
year
polee Jlo
Eorth 0 124 93 21 0 514.1 3260 73
year
iy Jlo
Fifth 0 123 84 223 0 401.82 2986 5.8
year
P W
Sixth 0 110 80 20 0 292.45 3050 38
year
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Table 4- Annual average of greenhouse gas emission coefficients of agriculture inputs
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Input Unit
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GHG emission (kgCO2 eq.)
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Off farm emission (emission embodied in input)

Wi 25 kg 161.46
N fertilizer (N)
o 255 kg 43.08
P fertilizer (P20s)
J L 6.21
Diesel
50 jl )l el gen 210.76
Total off farm emission
acyie 30 ol bl
On farm emission
i 25 kg 252,954
N fertilizer (N)
o> 255 kg 0.39
Manure
Jid
Diesel L 28.73
acyie Job ol )lisl zes 282.08
Total on farm emission '
il 492.84
Total
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Table 5- Indirect footprint associated with off farm emission for each input in different years (Gha)

Jlw g 395 Jyd aj9 % 395 &>
Year Manure Diesel N-fertilizer Total
_‘J" b 0.000205 0.038012 0.047672 0.085889

First year
Py Jbo 0.000171 0 0.057207 0.057377
Second year
Py Ju 0.000147 0 0.05959 0.059737
Third year
Pl Jl 0 0 0.059113 0.059113
Forth year
’pw Ju 0 0 0.058637 0.058637
Fifth year
"’M Ju 0 0 0.052439 0.052439
Sixth year
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Table 6- Indirect footprint associated with off farm emission for each inputs (Gha)

Jl Jpd e ey oldas dijekdds s
Year Diesel Labor K-fertilizer  P-fertilizer  N-fertiliser Total
_‘J’I o 0.008219  0.211305 0.006328 0.010143 0.030429 0.266424
First year
poo Jb 0 0.041551 0.006143 0.011157 0.036515 0.095366
Second year
Fo= Ju 0 0.08196 0.004816 0.009636 0.038036 0.134448
Third year
Pl Jlo 0 0.079351 0.003241 0.009433 0.037732 0.129758
Forth year
”’w Ju 0 0.062021 0.003442 0.00852 0.037428 0.111411
Fifth year
W Ju 0 0.04514 0.003087 0.008114 0.033472 0.089813
Sixth year
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Table 7- Indirect ecological footprint of saffron production in different years (Gha)

Jlw Sy 395 o B ol oldags aijekd S &>
Year Manure Diesel Labor K-fertilizer P-fertilizer N-fertiliser Total
Jgl Jle

First year 0.000205 0.046231  0.211305 0.006328 0.010143 0.078101 0.352313
P> Jl
Second year 0.000171 0 0.041551 0.006143 0.011157 0.093721 0.152744
p Jlo
Third year 0.000147 0 0.08196 0.004816 0.009636 0.097626 0.194185
el Jo
Forth year 0 0 0.079351 0.003241 0.009433 0.096845 0.188871
ey Jo
Fifth year 0 0 0.062021 0.003442 0.00852 0.096064 0.170047
i Jl
Sixth year 0 0 0.04514 0.003087 0.008114 0.085911 0.142252
oSSbe
Average 8.71E-05 0.007705 0.086888 0.00451 0.009501 0.091378 0.200069
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Figure 1- The impact of each input on the ecological footprint index.
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Abstract

The ecological footprint (EF) is a strong indicator of sustainability analysis that is used today in
scientific communities. The footprint index determines the space required to support an activity by
the average area needed to provide resources and absorb waste in term of global hectare (Gha). In
this study, the sustainability of saffron production in the southern Khorasan province as one of the
most important saffron production centers in the country was investigated due to the significant
increase in saffron production in recent years. The data for this research was collected through
guestionnaires and interviews with 396 farmers in 2017. According to the different yield and
consumption of inputs in different years, sustainability investigation was carried out for the first to
sixth years. For this purpose, the amount of bio productive land directly required for production of
saffron was considered as an indicator of the direct ecological footprint and amount of bio
productive land needed to absorb the waste generated by the production process as indirect
ecological footprint. The results of this study showed that the average indirect EF of saffron was
2.02 global hectare (Gha), 0.07 of which was related to farm and 0.13 Gha was related to off farm
emissions. The highest EF was allocated to the first year of production. The multi-functional
ecological footprint showed that the EF land was 0.01 Gha, EF revenue 0.63 Gha and EF yield was
0.003 Gha. Generally it seems that saffron production is relatively sustainable farming compared to
other agricultural crops.
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