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1- Astragalus maassoumii
2- Echinops ritrodes

3- Bromus tectorum

4- Hordeum bulbosum

5- Cichorium intybus

6- Thymus serpyllum
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Table 1- Analysis of variance (F statistical) and comparison of mean (n = 3) some of soil characteristics in different types of
land uses in two regions of khargosh and sheida
The numbers in brackets represent the values of Std.Error (SE).

)5 &5 Sk cal s B Ojers 059 4 ) Cund
’ Soil texture Organic carbon  Total nitrogen C/N
Land use (mg/g soil)
o S
CRO (ﬂi/ 6.78 (1.16)2 0.58 (0.04)2 11.59 (0.83)?
AR15 S o P9 2.44(0.41)° 0.31(0.01)° 7.8(0.7)°
Sandy clay loam 041) (0.0 .7
AR40 & o) P 5.56(0.95)? 0.55(0.05)? 10.03(0.48)2
Sandy clay loam 0.95) 0.05) (0.48)
UR & ) P 4.57(0.82)% 0.45(0.06) 10.49(0.71)?
Sandy clay loam (0.82) (0.06) ©.71)
(£
CRO ) 29 7.32(0.87)° 0.31 (0.01)° 23.54(1.57)°
Clay loam (087) (0.01) (1.57)
AR15 ) 29 9.85(0.13)b¢ 0.41 (0.02) 24.03(0.24)°
Clay loam (0.13) (0.02) (0.24)
AR40 ) 29 11.97 (0.92)° 0.47 (0.02)° 25.22 (0.65)°
Clay loam 0.92) 0.02) (0.65)
R =) =3 24.86(1.71) .8(0.09)2 1.45(1.05)2
u Clay loam 86(1.71) 0.8(0.09) 31.45(1.05)
Analysis of variance (F statistical) (F o,bl) by 4555 gls
ailase 155.4° 0.73 277.25"
Area
bl 6 31.8™ 121" 4.82°
Land use
K x aglaio
= 35.57"* 16.57°" 3.7°

Land usex area

5 (AR40) Jusvo-f+ 5 (AR1LS5) Jlo V+=10 ;5 (65,08 ool (5lolay (CRO) SIS 5 cusS cos oyl gl ls gxo pe NS P < ofed e P < ofo) s P < ofo0) s
Al e Gl sy pie cp SO Cygaj] (il pr o/+0 Jlesn] o 53 I3 ime BMES] oaimd Sl gty 1 Sogliste gy b bapSilie adbaio jo (ly (UR) w50 (o51))
**% p <0.001, ** p <0.01, * p<0.05 and ns Non-significant. The effect of cultivated land (CRO), the release of agricultural land in 15-10 years

(AR15) and 15-40 years (AR40) and unchanged lands (UR). For each area, averages with different letters in each column indicate a significant
difference at a probability level of 0.05 based on the Duncan test between different plowing management.
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Table 2- Analysis of variance of the effect of land use change on weight distribution of soil particle size, carbon and nitrogen

content, carbon enrichment factor (Ec) and nitrogen (En) and C/ N ratio of soil particle in two khargosh and sheida regions

F o)Ll
@R iy @i e S gl be
et e @l Particle-cl,3 S ens I ojaske QoS oS e
df . size Organic carbon  Total nitrogen 059y Ec En
distribution(%) C/N

Area (A) dilaio \ 0.57™ 330.93™ 15.44™ 72.28"™ 6.5" 15.11™
Land use (L) ¢, ¥ 1.14 47.05™ 7.85” 7.84 2.75™ 8.66™
Fraction (F) o8, ¥ 1.49m 116.84™ 93.31™ 4.49° 5556 547
Lx A v 0.19™ 52.17" 8.51™" 9.87"" 3.82° 10.26™"

FxA v 24.8™ 0.79" 357" 26.35""  13.92™ 2.06™

LxF v 2.26™ 253" 2.86" 3.82" 2.49" 2.11m
FxLxA v 4.9 167 1.28 7.35" 39" 1.47m

oM aE e :En S(JL& JS eSS o opS F)f/ iS58 p S elS 3 S (a)f) oS oMb bE HeS B :Ec Gze we NS 4 p < Jodse P < ofoN mr P < ofoe) g
(S U5 2 59kS )3 0 35 1 025 8 £35S 3 0ol £)5) 035
*** 5 <0.001, ** p <0.01, * p<0.05 and ns Non-significant. Ec: carbon enrichment factor (grams of carbon per gram of carbon / gram of carbon per
kg of total soil); En: nitrogen enrichment factor (grams of nitrogen per kg of fraction / gram of nitrogen per kilogram of total soil).
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Table 3- Comparison of mean (n = 4) of organic carbon, nitrogen and C / N ratio of soil particle in two khargosh and sheida

regions
The numbers in brackets represent the values of Std.Error (SE).
OF B (S
SH &P Khargosh Sheida
Land use o EAW o) O Sl o)
Sand Silt Clay Sand Silt Clay
(Ca/kg fraction) JI oy ,S

CRO 3.94(0.76)~°  7.26(0.38)"° 10.10(0.9)" 4.48(1.93)%°  10.65(0.54)%@  13.43(0.81)B2
AR15 0.95(0.14)8B¢ 4.82(0.24)B° 10.24(1.67)"*  6.38(0.30)B%  12.07(0.18)°P 13.5(0.3)B2
AR40 2.85(0.96)"B¢  7.73(0.47)"° 11.39(0.43) A2 10.5(0.35)8  14.05(0.73)8°  17.39(0.91)B2

UR 0.75(0.34)%¢  6.29(1.09)"8b 11.12(0.78)A  16.04(1.64)"°  22.63(0.39)"°  29.12(2.16)"2

(Ng/kg fraction) Js 59,5

CRO 0.39(0.08)"B¢  0.71(0.03)"° 1.02(0.06)"*  0.45(0.09)"B¢  0.74(0.03)"8>  1.04(0.08)Ba
AR15 0.24(0.01)%  0.42(0.03)°® 0.59(0.06)°*  0.46(0.04)"B¢  0.65(0.02)%° 0.84(0.07)B2
AR40 0.54(0.05)*°  0.67(0.03)"° 0.82 (0.01)B2 0.31(0.03)%  0.59(0.02)8° 0.85(0.07)B2

UR 0.34(0.02)%¢  0.57(0.00)%° 0.79(0.03)B2 0.59(0.07)"°  1.02(0.18)"% 1.32(0.16)"

(CIN) L35 4 (S o

CRO 10.19(0.37)%  10.31(0.34)"2 10.01(1.11)B2 9.22(2.09)%  14.37(0.29)B2  13.29(1.89)“2
AR15 3.95(0.7)B®  11.68(0.47)A%  18.07(3.93)%  14.09(0.93)B> 18.53(0.30)"B2  16.17(0.9)BC
AR40 5.49(2.1)B  11.62(1.19Y% 14.02 (0.78) A2 34.21(1.79/%  23.9(1.67)*°  20.75(2.28)BP

UR 2.08(0.81)B°  11.04(1.98)"*  14.09(0.88)"Ba  28.44(6.09)"* 23.55(4.11)"2  22.33(1.47)"

23 S Solizie g b oSl atbaio o (sl (UR) g0 0] 5 (ARA0) Jlo 10-F+ 5 (ARLE) Jlo V-=10 3 (55,5Li8” byl csjbolay (CRO) SIS 5 et o 31

il o (65)5liS By (gilolry sy pae s 5SS C)?")'i ool o/ o0 Jlois! o )5 5 gxe BN oaind )l g o
The effect of cultivated land (CRO), the release of agricultural land in 15-10 years (AR15) and 15-40 years (AR40) and unchanged lands (UR). For
each region, averages with large different letters in each column indicate a significant difference at a probability level of 0.05 based on the Duncan
test between agricultural land management departments.
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Figure 1- The effect of cultivated land (CRO), agricultural release in 10-15 years (AR15) and 15-40 years (AR40) and
Uncultivated lands (reference) (UR) on the coefficient of carbon and nitrogen enrichment in different fractions of soil particle
(sand) , Silt and clay) in rabbit and rice fields
The numbers are averages with SE. The meanings with large letters indicate a significant difference at a probability level of 0.05 on

the basis of Duncan's test between the types of user, and the averages with small small letters indicate a significant difference at the
probability level of 0.05 based on the Duncan test between the various subsurface factors.
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Introduction: Although many studies have been done on the effects of agricultural land abandonment, there
is very little information about the impact of climate conditions on the restoration of abandoned agricultural
lands. Human has changed most of rangelands to agricultural lands causing a decrease in carbon sequestration,
depending on land management and tillage operations. One of the methods for rebuilding the land cover is the
land abandonment, which results in enhanced organic carbon and decreased CO, emission. Understanding the
storage and dynamics of soil organic matter, especially in relation to changing land use, is fundamental to
evaluate the role of soil as a carbon source or sink. After land use change from rangeland to cropland,
agricultural practices decrease the C stored in soils and cause a net release of C into the atmosphere, which has
strongly influenced the atmospheric CO; levels and global C balance over the last centuries. For this purpose,
this study aimed to assess the effect of interaction between agricultural land abandonment and climatic
conditions on organic material reserves of primary soil particles.

Materials and Methods: The study area was located in semi-steppe rangelands of Sheida and Khargosh in
about 60 km northwest of Shahrekord city, Chaharmahal-va-Bakhtiari province, central Iran. In this study, four
treatments including rangeland, agricultural and cultivated land abandoned in the time series of 10-15 and 15-40
Year were selected. The sample plots were placed in the distance of transects, and the soil samples were
collected from 0-30 cm depths with different rainfall conditions from two above-mentioned regions in three
replications. For each region, the soil samples were transferred to the laboratory and then analyzed. The selected
locations had same soil shape, topography, parent material, and slope. The soil samples of three plots were then
combined and 24 samples were prepared. The distribution of carbon and nitrogen concentrations was determined
at different soil particle components.

Results and Discussion: The results showed that the rangeland change to cultivated land did not have a
significant effect on the amount of organic carbon, total nitrogen, and total carbon to total nitrogen ratio.
However, the values of these indicators decreased significantly in the Sheida region. Under all land management,
the amount of carbon and nitrogen of soil particles increased with decreasing the particle size from sand to clay.
Hence, the abandoned agricultural land and rangelands did not significantly affect the amount of carbon and
nitrogen concentration in sand, silt and clay particles. The amount of carbon, however, increased with the
abandonment time and non-agronomic activity of carbon in sand and silt particles, although the carbon content
of clay particle was not influenced. Agricultural practices may negatively or positively impact natural ecosystem
depending on climatic condition and soil quality in unchanged lands. However, despite suitable climatic
conditions (in terms of precipitation) and land cover in the rangelands over Sheida, the cultivation adversely
influenced the soil quality and organic matter of the unchanged land. Although, the precipitation and soil quality
were relatively lower in Khargosh region, the agricultural activities seem not to negatively affect the land
quality. Moreover, rangelands change to cultivated lands did not have a significant effect on the amount of soil
nitrogen in this region. The greatest nitrogen amount was measured in clay fractions of cultivated and abandoned
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lands for 40 years, and the minimum nitrogen content was detected in sand particles of lands abandoned for 15
years. The highest and lowest amount of nitrogen over all three fractions was, respectively, found for unchanged
and abandoned lands in Sheida region. Therefore, the cultivated land depending on climate condition and
management may considerably increase or decrease the organic carbon content in sand, silt and clay particles.

Conclusion: The results indicated that the agricultural land abandonment may differently affect the
rangelands restoration measures such as the vegetation reclamation and soil carbon sequestration depending on
climatic condition.
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