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2. Soil Carbon Sequestration
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Figure 1. Tabriz plain and sampling areas
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Table 1. Characterization of soil physical and chemical properties in the first crop year

oC Bd N P K EC pH  Sand Silt  Clay
% gcm? mg kg? dSmt - %
Mean 1.03 160 010 2414 51051 724 756 3322 3990 31.64
St. Deviation 0.47 002 0.04 13.68 10022 391 048 1263 755 9.79
Variance 0.23 0.001 0.002 186.2 100.45 15.35 0.23 159.75 57.04 95.98

Minimum 031 148 0.03 3.50 440 128 0.63 10 12 6
Maximum 36 168 036 100 964 26.50 8.10 79 60 58
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Table 2. Characterization of soil physical and chemical properties in Third crop year

oCc Bd N 3 K EC pH Sand Silt Clay
% gcm® mgkg! dSm? - %
Mean 122 1.60 0.12 25.40 514.76 728 7.41 3322 39.90 31.64

St. Deviation 0.62 0.02 0.05 12.59 99.9 393 026 1263 755 9.79
Variance 0.38 0.001  0.003 158.53 99.8 1545 0.07 159.75 57.04 95.98
Minimum 042 1.48 0.04 5 444 1.33 4 10 12 6
Maximum  6.80 1.68 0.36 79.76 965 26.55 7.90 79 60 58
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Table 3. Comparison of average soil content of first and third year of cultivation

CS (kgm) Wheat Onion
Mean 4.84 5.68
St. Deviation 2.08 2.38
Variance 4.34 5.67
Minimum 1.21 1.61
Maximum 12.12 14.26
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Table 4. Correlation table between characteristics measured in the first crop year

oC Bd N P K EC pH Sand Silt Clay CS
ocC 1
Bd -0.037 1
N 1™ -0.037 1
P 0.36™ -0.17" 0.36™ 1
K 0.061 -0.17" 0.061 0.24" 1
EC 0.13* -0.001 0.13*+ 0.104 0.041 1
PH -0.11# -0.003 -0.11* -0.065 -0.006 0.012 1
Sand 0.018 -0.044 0.018 -0.064 0.049 0.16™ -0.006 1
Silt  0.19™ -0.008 0.19™ 0.065 0.041 0.013 -0.105 0.013 1
Clay 0.20" 0.065 0.20" 0.123*+ -0.066 0.16™ -0.057 -0.053 -0.099 1
CS 0.98" 0.006 0.98™ 0.34™ 0.095 0.13* -0.113* 0.049 0.22" 0267 1

**_Correlation is significant at the 0.01 level (2-tailed) *. Correlation is significant at the 0.05 level (2-tailed).
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Table 5. Correlation table between characteristics measured in Third crop year

oC Bd N P EC pH Sand Silt Clay CS
ocC 1
Bd 0.045 1
N 0.92" -0.016 1
P 0.45™ -0.18™ 0.48™ 1
K 0.091 -0.17" 0.063 0.21™
EC 0.17"" -0.001 0.20™ 0.11" 0.049 1
PH -0.18™ 0.028 -0.22™ -0.10 0.20™ -0.063 1
Sand 0.023 0.044 0.048 -006 0.103 0.16™ -0.017 1
Silt 0.16™ -0.008 0.21™ 0.08 -0.083 0.015 -0.055 0.106 1
Clay 0.26™ 0.066 0.30™ 0.14° -0.074 0.17" -0.071 -0.053 -0.099 1
CS 0.85™ 0.002 097" 047" -0.20" 019" -0.21" 0.070 0.27" 028" 1

. Correlation is significant at the 0.01 level (2-tailed) . Correlation is significant at the 0.05 level (2-tailed).
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Table 6. Stepwise regression table for the first crop year

Coefficient Standardized

Parameter B Coefficient value 19t
B)

Bd 3.22 .043 2.259 .025

Silt .017 .063 3.255 .001

Clay .018 .085 4.365 .000

N 39.47 .908 46.126 .000

Constant -6.182 - -2.651 .008

R =.945, R? = .894, R?Adj =.892, SE =.6859, F Test = 5.105, Sig=.025
CS'(kgm?) = -6.182 + 39.47 (N) + 0.18 (clay) +
0.17(silt) +3.222 (BA) : Jses)S, e Jore
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Table 7. Stepwise regression table for Third crop year

. Standardized
Coefficient . .
parameter Coefficient Sig.t
B value
=)
Clay .019 .080 2,581 .010
Silt .029 .093 3.089 .002
P .016 .092 2.865 .004
ocC 2.960 773 22.905 .000
Constant -.160 - -341 733
R =.858, RZ=.736, RZ Adj =.732, SE = 1.231, F Test = 6.662, Sig =
010

CS (kgm?) = -.160 + 2.960 (OC) + 0.016 (P) +

0.0296 (Silt) + 0.019 (Clay) : g 5, ks Joe
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Abstract

Climate change is a major threat to sustainable development and food security due to the impact of
greenhouse gases of the Earth's atmosphere, especially in arid and semi-arid regions of the world
such as Iran. Carbon sequestration in soils and plant ecosystems is one way to overcome this problem.
Organic carbon content in soil is three times higher than carbon in all plant tissues and twice as high
as atmospheric carbon. In this study, the effects of crop production and manure and straw application
on carbon sequestration were evaluated, based on some soil physical and chemical properties. Soil
samples (n = 308 in total) were collected from the surface depth (0-30 cm). Soil properties such as
soil texture, pH, electrical conductivity, organic carbon, bulk density, carbon sequestration and etc.
were estimated. Data were analyzed using SPSS software. Descriptive statistics, mean, standard
deviation, etc. were used to determine the distribution of specimens. Stepwise regression was used
to present the model. Analysis of the results showed the significant relationship between carbon
sequestration and all soil properties, except sand. Soil carbon sequestration in the third crop year
(onion) increased from 4.84 to 5.68 kgm. In the onion crop grown in the third year after wheat,
straw produced by organic fertilizer increased by 30% and organic fertilizer by 70%. Finally, carbon
sequestration was mapped for both crops using locomotor data and Arc map software.
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