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Table 1- Mean of consumed inputs in wheat agroecosystems during season year of 2020-2021
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Table 2- Greenhouse gas emission and global warming potential coefficients
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(o330 (33955 955
(Snyder et al., 2009) 3.70 0.03 3100 . .
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(Snyder et al., 2009) 1.80 0.02 1000 .
Phosphate fertilizer (kg)
E
(Snyder et al., 2009) 1 0.01 700 o
Potassium fertilizer (kg)
(Tzilivakis et al., 2005) 0.02 8.82 61.20 .
Electricity (kWh)
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(Tzilivakis et al., 2005) 21 310 1 ST

Global warming potential (CO, eq)
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Table 3- Soil chemical characteristics of irrigated and rainfed wheat fields
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(g/cm) (%) dS/m) (cm)
& oS
Dirrigated 151 450 15 0.083 0.80 7.60 6.44 0-30
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Mo e»\»j
) 1.34 135 6 0.050 0.44 7.75 0.63 0-30
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Table 4- Analysis of variance for dry weight, organic matter, conversion coefficient and carbon sequestration of shoots and roots of
irrigated and rainfed wheat cultivars
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Wheat 4 1.52™ 2.36™ 0.06™ 450.63™ 0.258™ 96683.22™
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20 0.13 0.21 0.43 10.36 0.0032 2567.04
Error
5
14 - - - - -
Total

**: Significant at 1% probability level
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Mean comparison of the conversion coefficient to organic carbon of shoots and roots of wheat cultivars
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Figure 2— Mean comparison of organic matter of shoots and roots of wheat cultivars
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Figure 3- Mean comparison of carbon sequestration potential of the shoots of wheat cultivars
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Table 5- Greenhouse gases emission rate (kg.ha™) in irrigated and rainfed wheat cultivation
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Abstract

Introduction: Carbon sequestration in biomass and soils is one of the simplest and least expensive
ecological strategies for removing carbon dioxide (Uri, 2000). According to researchers, carbon
sequestration is an important factor in reducing global warming (Wiesmeier et al., 2014). It was
demonstrated that returning fifty percent of plant residues increased the soil's capacity to sequester
carbon (Yan et al., 2007). Another study revealed that the wheat-rice cultivation system sequestered
55% more carbon in fields with animal manure and 70% more carbon in fields with chemical
fertilizer than the wheat-corn system (Kukal and Benbi, 2009). Given the low levels of soil organic
matter in Iran's arid and semi-arid regions, particularly in the agricultural ecosystems of North
Khorasan, it is crucial to employ strategies that increase the carbon content of soil organic matter.
Therefore, the purpose of this study was to assess the carbon sequestration capacity of the aerial and
subterranean portions of wheat and the global warming potential of the wheat production
ecosystems in the province of North Khorasan.

Materials and Methods: In order to assess the carbon sequestration and global warming potentials
of irrigated and rainfed wheat cultivars, an experiment was conducted in Shirvan, North Khorasan
province, during the 2020-2021 growing season. For this purpose, systematic random sampling was
conducted in 30 farms with 0-30 cm of soil depth, and a face-to-face questionnaire was used to
assess greenhouse gas emissions and global warming potential. The studied irrigated varieties
included Mihan, Pishgam, and Heydari, while the studied rainfed varieties include Azar 2 and
Baran. In order to carry out the research, systematic random sampling (Chambers, 1983) was done
from six points in 30 farms from a soil depth of 0-30 cm (Mahdavi et al., 2009). In the spring,
vegetative and reproductive organs such as seed + spike, stem, leaf, and root were harvested at three
distinct phenological stages (shooting, flowering and physiological ripening). To study the soil, six
30-cm-deep profiles were dug under each plant and soil samples were collected. The combustion
method (Abdi et al., 2008; Foroozeh and Mirzaali, 2006) was utilized to determine the organ
conversion coefficients.

Results and Discussion: The results indicated that irrigated cultivars had a higher shoot conversion
efficiency than rainfed cultivars, with the Pishgam cultivar having the highest average conversion
efficiency at 49.68%. Among the irrigated cultivars studied, the Mihan cultivar had the highest total
carbon sequestration capacity, averaging 3,398.70 kg/ha. Among rainfed cultivars, the Baran
cultivar had a higher total carbon sequestration than the Azar 2 cultivar, which had an average of
512.60 kg/ha. The amount of greenhouse gases (CO2, N.O, and CH,) produced in irrigated and
rainfed wheat fields in Shirvan was estimated to be 1626.932 kg/ha and 651.33 kg/ha, respectively,
and the global warming potential of one hectare of wheat was equal to 3404.890 kg of carbon
dioxide and one hectare of rainfed wheat was equal to 919.263 kg of carbon dioxide. The cultivation
of Mihan (irrigated) and Baran (rainfed) cultivars in the agroecosystem of North Khorasan will
increase carbon sequestration capacity and decrease CO, emissions, according to the findings of this
study.
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Conclusion: Based on the results of this study, the aerial carbon sequestration capacity of irrigated
wheat cultivars was greater than that of rainfed cultivars. Moreover, among plant organs, the wheat
leaves had a greater capacity for carbon sequestration than the wheat roots. Mihan was the cultivar
with the highest aerial carbon sequestration capacity among irrigated cultivars, while Baran was the
cultivar with the highest aerial carbon sequestration capacity among rainfed cultivars.

Keywords: Carbon dioxide, Conversion coefficient, Greenhouse gases, Organic matter



