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Table 1- GHGs emission coefficient per kg application of chemical inputsand GWP
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Table 2- Application rates of agrochemicals per one hafor cultivating horticultural cropsin Kerman province
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Table 3- CO, emission (t) as affected by chemical N, P and K fertilizersfor horticultural cropsin different counties of Kerman

province
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County | awlt o RSN iy o ojers | Keel o ins 095
K P N K P N P N
B""‘“ (;'”'_ 5.599+0.51 16+3.2 123+9.4 4+0.31 13+2.2 119+10 58+8.1 131+17 873+35*
ardsir
BM 0.758+0.01 2.10+0.003  16.74+2.2 0.90+0.004 2.81+0.05 25.4+7.24 | 1.806+0.04 4.16+0.64 27.20+6.3
am
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Table 4- CO, emission (kg) as affected by chemical pesticides for horticultural cropsin different counties of Kerman province
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County oS z,B S B g oS e oSz, S B g oS e oSz, S B g oS e
Fungicide Insecticide  Herbicide | Fungicide Insecticide Herbicide Fungicide Insecticide Herbicide
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Table5- Total CO.emission (t) for horticultural cropsin various counties of Kerman province

Obw e g ] Egoe
Region Water melon Potato Sum
S 153+32 143+12 1125+67* 1421+234
Bardsir
™ 21+4 35+9 86+10.01
Bam
;gf’t 5279+960 1727+512 4931+19 11938+1945
) 2615 326 70+18.12
Ravar
QW)
. 0.00 0.00 0
Rafsanjan
ol 7048 17+0.8 106+10.14
Sirjan
oler 18+1 135421 189+29.23
Kerman
Eoozxe 5567.8 1966.4 6275.8 13810
Sum
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I ntroduction

The latest report of the IPCC states that future emissions of greenhouse gases (GHGSs) will continue to
increase and will be the main cause of global climatic changes, as well as Iran. The three greenhouse gases
associated with agriculture are CO,, CH,, and N,O. Chemical inputs consumption in agriculture has increased
annually, while more intensive use of energy led to some important human health and environmental problems
such as greenhouse gas emissions and global warming. Therefore, it is necessary to reduce the application of
chemical inputs in agricultural systems. Agriculture contributes significantly to atmospheric GHG emissions,
with 14% of the global net CO, emissions coming from this sector. Chemical inputs have a major role in this
hazards.

There is even less data on CO,, N,O, and CH,4 gas emission analysis as affected by cultivating various crops
in Kerman province. Therefore, this study was conducted to assess the GHGs emission and Global warming
Potential GWP caused by chemical inputs (various chemical fertilizers and pesticides) for cultivating potato,
onion and watermelon in some regions of Kerman province at 2011-2012 growth season.

Material and M ethods

The study was conducted in Kerman province of Iran. Data of planting area, application rates of the chemical
inputs and other different parameter were collected from potato, onion and watermelon growers by using a face
to face questionnaire in 2014 for different regions of Kerman(Bardsir, Bam, Jiroft, Kerman, Ravar, Rafsanjan
and Sirjan). In addition to the data obtained by surveys, previous studies of related organization (Agricultural
Ministry of Kerman) were aso utilized during the study. Farm random sampling was done within whole
population and the sample size was determined by proper equations.

The amounts of GHG emissions from chemical inputs in the studied crops were calculated by using CO,,
N,O and CH, emissions coefficient of chemical inputs. Then the amount of each GHG changed into CO,using
the specific GWP of each gas, which is the warming influence relative to that of carbon dioxide.

Results and Discussion

The results showed that N and P fertilizers had the highest application share of chemical inputs. Among the
studied crops, the highest amount of chemical fertilizers was used in potato. Potato and watermelon were
obtained the highest doses of herbicide and pesticide application, respectively. The results demonstrated that in
all these three crops, the highest and lowest GHGs emission was related to Jiroft and Rafsanjan, respectively.
The amount of annual GHGs emission was related to the regions planting area. The highest share of emission gas
in al the three crops and all regions was related to CO,. In potato and onion, herbicide was caused higher CO,
emission compared to insecticide and fungicide. Watermelon cultivation contained no herbicide application.

GWP in the studied regions had the same trend with GHGs emission. In all three studied crops, Jiroft and
Sirjan were obtained the highest and lowest values of annual GWP, respectively. In all studied crops, N fertilizer
led to more GHGs emission in comparison to other inputs. Potato had the highest emission of CO,, N,O and CH,
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followed by watermelon, and the lowest amount was gained in onion. Also, annual GWP of potato, watermelon
and onion were 6814.2, 6024.2 and 2125 ton CO, equivalence, respectively. Among all chemical inputs, N
(91%), P (6.9%) and herbicide (1%) were involved the highest share in GWP for studied plants.

Conclusion

The results showed that in al three studied crops, the highest and lowest GHGs emission was related to Jiroft
and Rafsanjan, respectively. Annual GWP in the studied regions had the same trend with GHGs emission. In all
three studied crops, Jiroft and Sirjan were obtained the highest and lowest values of annual GWP, respectively.
In all studied crops, N fertilizer led to more GHGs emission in comparison to other inputs. Potato had the highest
emission of CO,, N,O and CH, followed by watermelon, and the lowest amounts was gained in onion. Among
all chemical inputs, N (91%), P (6.9%) and herbicide (1%) were involved the highest share in GWP for studied
plants.

Keywords: Coefficient emission, Herbicide, Onion, Potato, Urea, Watermelon



