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Table 1- Total five-year amounts of inputs and flower yield in saffron fields of Khorasan provinces per unit area (one

hectare)
Wosles * ggecne (I w9 ol S9oy oWl s Ll
A) Total*inputs South Khorasan  Razavi Khorasan  North Khorasan
Sl 4 5600+250 7666.67+320 10600.51+580
Mother corms (kg.ha?)
g 336+14* 580+27 680+30
Fuel (L.ha?)
ol 258
111.8+£12 140£18 190£25
Cow manure (t.hat)
cobond slaagS
Chemical fertilizers (kg.ha)
U”’“ (2 27820 44718 465+26
A) Nitrogen
el (= 140413 28017 460+22
B) Potassium
s (g 27717 447422 465+19
C) Phosphorus
<! 31300£900 35900+1100 38000+3100
Water (m3.hat)
ol ggezre (o
B) Total output
Flower yield (kg.hat) J5 »,Sles 4452+580 4940+760 6850+1050
M > 67558.14+740 115823.26+1209 262581.40+868
Corm yield (kg.ha't)
Leaf yield (kg.ha?) &, 5 ,Skee 4053.49+608 11869.4+475 25534.89+760

e ool el iy £aeme *
" The total of five years; * Standard deviation.
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y- Objectives and definition of scope

v- Life cycle inventory (LCI) analysis
v- Life cycle impact assessment (LCIA)
- Integration and interpretation

o- Global warming potential

#- Acidification potential

v- Aquatic eutrophication potential

A- Terrestrial eutrophication potential
a- Environmental indicator (Eco-Index)
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Table 2- Total five-year life cycle impact indicators of different impact categories for one kg saffron flower in Khorasan

provinces
ﬁu 5”5 @L&A wu; O"""S e u;‘”"’ O%“’ls_‘t”"&)js‘ grf' 09':'“’&:_’-1)39‘ caldpg pasld
. g Terrestrial Aguatic (EcoX)
Impact Global warming Acidification eutrophication eutrophication Envi al
k . k ) nvironmental
category (kg COz2€q.) (kg SOz eq.) (kg NOx eq.) (kg PO: eq) indicator (EcoX)
@y ol
South 3583.71+53.46" 5.17+0.11 0.40+0.075 1.281+0.0056 0.84+0.025
Khorasan
S5y ol
Razavi 4271.87+42.15 5.71+£0.95 3.44+0.0024 3.822+0.00012 1.22+0.014
Khorasan
L;Lo..f.' dul)s
North 4559.51+23.18 6.33+0.34 3.54+0.0015 14.36+0.0019 3.065+0.018
Khorasan
lze Bl ol

* Standard deviation.
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Figure 1- Total five-year N2O emission per unit area (hectare) as leaching and volatilization for saffron production
systems in Khorasan provinces.
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Figure 2- Total five-year N2O emission per unit area (hectare) as direct and indirect forms for saffron production
systems in Khorasan provinces.
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Figure 3- Total five-year of carbon inputs per unit area (hectare) for saffron production systems in (A) South Khorasan,
B) Razavi Khorasan and C) North Khorasan provinces.
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Table 3- Total five-year carbon inputs (Ci), carbon outputs (Co) per unit area (hectare) in saffron production systems in
Khorasan provinces
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Abstract

Carbon footprint (CF) is the total amount of greenhouse gas emissions per unit of farmlands. Since the
used inputs have an important role in greenhouse gas emissions, CF as an ecological indicator has been
extensively applied for assessing the environmental externalities in agroecosystems. This study was
conducted to estimate the CF, carbon efficiency (CE), N2O emissions affected as volatilization and leaching,
carbon inputs (Ci) and carbon outputs (Co) of saffron production systems in North Khorasan, Razavi
Khorasan and South Khorasan provinces. Also, life cycle assessment (LCA) analysis was employed for
quantifying the impact of farming activities on the environment. Studied category groups were global
warming potential (GWP), acidification potential (AP) and eutrophication potential in terrestrial (UPT) and
aquatic (UPA) sub-categories. The results revealed that the lowest GWP was related to south Khorasan with
3583.71 kg CO; eqg/one kg flower yield. The minimum environmental indicator (EcoX) was recorded for
south Khorasan (0.84 EcoX/ one kg flower yield). N2O emissions in South Khorasan, Razavi Khorasan and
North Khorasan provinces were estimated as 95974.51, 155468.7 and 161856.6 kg N2O per one ha,
respectively. The largest N20O emissions affected through leaching and volatilization were calculated for
North Khorasan province (with 0.58 and 11.63 kg N,O per one ha, respectively). The maximum Ci and Co
were related to North Khorasan province with 117986.52 and 15135.56 kg C per one ha, respectively. The
largest CF and CE were computed for North Khorasan and south Khorasan provinces with 7.8 and 0.18,
respectively. Fossil fuels and chemical fertilizers were determined as the most important parameters related
to CO; emission in saffron production systems. It concluded that adoption of reduced tillages, N- fixing
pulses, cover crops and green manures in rotations with saffron and increased nitrogen use efficiency as
ecological approaches can optimize the system performance while reducing environmental hazards and the
carbon footprint of the crop cultivation. So, with relevant agro-environmental policies in saffron production
systems along with the adoption of improved agronomical practices increasing flower yield with no cost the
environment can be achieved effectively, efficiently and economically.

Keywords: N20 emission, Global warming potential, Environmental externalities, Carbon efficiency, Emission of
greenhouse gases
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