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Soil organic carbon characteristics and their influencing factors in a saline-

alkaline desert coal-mining region under acid deposition

MA Xuhan', HUANG Juying" ", YU Hailong’, LI Chunhuan®, WANG Xiaoyue'

1 School of Ecology and Environment, Ningxia University, Yinchuan 750021, China
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Abstract; Under the background that the simulated experiment may lead to the estimation bias of acid deposition effect, the
field analysis is an effective approach to evaluate acid deposition effect scientifically. However, few studies have been
conducted to analyze the characteristics of soil organic carbon around industrial acid emission sources, especially in saline-
alkaline desert coal-mining regions. This study selected three coal-fired power plants in Ningdong Energy and Chemical
Industry Base as sampling points to investigated soil organic carbon and its components at 0—70 c¢m depths, and to analyzed
their relationships with bulk deposition characteristic, plant trait and soil property. Organic carbon and its components in all
soil layers were moderately variable and not sampling-distance dependent. Both plant and microbe traits had low individual
explanation for the variations in organic carbon and its components (R’ =0%), whereas the combined explanation of
microbe trait and soil physicochemical property was high ( R*=32.2%). Further analysis revealed that soil property (SO,

water content, Mg> | etc) had a positive impact on organic carbon (P <0.05); soil property (SO> , water content,
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available phosphorus, etc) positively influenced easily oxidizable organic carbon ( P<0.05) ; soil property ( water content,
total phosphorus, electrical conductivity, etc) and bulk deposition characteristic ( pH and SO ) positively affected
dissolved organic carbon (P<0.05) ; soil NO; positively impacted particulate organic carbon ( P<0.05) ; and soil Mg*" and
pH negatively affected microbial biomass carbon by influencing microbe trait ( microbe biomass nitrogen, leucine-
aminopeptidase activity and alkaline phosphatase activity) (P<0.05). These findings suggest that soil organic carbon and
its components may be predominantly influenced by the combined effects of soil resource availability, salinity-alkalinity

degree, microbial activity and other properties rather than acid deposition in the studied area.

Key Words: atmospheric acid deposition; desert coal-mining region; soil carbon stability ; industrial acid emission source ;

saline-alkaline soil
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Table 1 Calculation method of species diversity
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Index Calculation method Index Calculation method
Patrick fﬁ)ﬁ%‘;%ﬂl R =S Pielou ﬁq’g*ﬂbﬁ E =H /In§
Patrick richness index Pielou evenness index
Shannon-Wiener Z2FE1EFS %K u Simpson 3 5 54 o

H=- P,nP D =- P?
Shannon-Wiener diversity index l; " Simpson dominance index 2 '
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Table 2 Variation ranges of soil and plant indices

=27 AL =12 Al i
Index Variation range Index Variation range
19 o H HE B-1, 455 AW
% 8.19—9.30 LI Bl AR Ry 2.96—50.69
Soil pH Soil B-1, 4-glucosidase activity/ ( mg/kg/h)
- 2% LT Yk W T
B G N 36.1—18a6.00 | LT EIRARRRIELE 0.34—11.70
Soil electric conductivity/ ( ps/cm) Soil cellobiose hydrolase activity/ ( mg/kg/h)
o A Bl 4N-C BRI b
. R 2.27—26.77 Soil B-1, 4-N-acetylglucosaminase activity/ 0.52—14.71
Soil water content/% 1o
(mg kg™ h™")
e /—/\A j:*‘,é;f_" e »‘4145
LA R 0.05—0.46 AUEMACLIEY: gy 37211496
Soil total nitrogen content/ ( g/kg) Soil leucine aminopeptidase activity/(mg kg™ h™")
L SRR A R M
IR 0.17—0.46 SRR - o 3.62—189.46
Soil total phosphorus content/ ( g/kg) Soil alkaline phosphatase activity/(mg kg™ h™")
HERA A S ) e i
j:.;&;k ﬂ 8 E 0.28—5.98 AR . 354.28—725.74
Soil ammonia nitrogen content/ ( g/kg) Plant total carbon concentration/ ( mg/g)
S S : S iE
i%ﬁé‘u %H = 1.43—52.08 ifﬁ%%ﬁuﬁ&_ . 7.71—21.02
Soil nitrate nitrogen content/ ( g/kg) Plant total nitrogen concentration/ ( mg/g)
A s A ) e
AR 1.10—20.85 HLP _ 0.82—5.64
Soil available phosphorus content/ ( mg/kg) Plant total phosphorus concentration/ ( mg/g)
%Ko C:N
TR KR 0.32—9.05 g c 18.92—54.60
Soil K* content/ ( mg/kg) Plant C:N
C 2+ A~ L ) C:P
fonn 0.08—2.57 L C: 69.28—515.45
Soil Ca™ content/ ( g/kg) Plant C:P
R\ =1 . .
B NaT A 0.48—50.26 HEPIN D 2.82—14.84
Soil Na* content/ ( g/kg) Plant N:P
f‘MZJr/\\ﬂ P k - e R K
LR M T i 0.01—0.96 auek S AL 2.00—8.00
Soil Mg** content/ ( g/kg) Patrick richness index
+3E 0% frm Shannon-Wiener Z M35 %L
i 0.53—50.78 . . L 0.45—1.73
Soil SO3™ content/ ( g/kg) Shannon-Wiener diversity Index
i A S Pielou Y5 BE 45 %
AR 4 18—50.07 ielou 132 & i 0.56—0.99
Soil microbial biomass nitrogen content/ ( mg/kg) Pielou evenness index
S5 (P b EL R A L o gk i HE R
AR 0.02—9.71 Simpson L5  §i5 0.13—0.72
Soil microbial biomass phosphorus content/ ( mg/kg) Simpson dominance index
®3 RANEERNELER
Table 3 Variation ranges of bulk deposition indices
iR A i B0 A
Index Variation range Index Variation range
VLY 5% H YEL AN A% S
iR ET U pE 6.61—7.49 AU . 16.15—104.59
Bulk deposition pH Bulk deposition electric conductivity/ ( ps/cm)
SO3™ Vil = NO; Uik
N Lo 20.41—131.74 3 N Lo 2.38—11.12
SO7 deposition/ (kg hm™ a™) NO3 deposition/ (kg hm™ a™")
NH; ViR NO; il NH} ViR
N B o 1.41—7.93 N . . o 4.59—13.85
NH} deposition/ (kg hm™ a™") NO3 and NH} deposition/ (kg hm™ a™")
Na* UL K* Uik
° M"‘f'fﬂ_ oo 3.36—32.27 . M%Ef. Y 1.27—9.46
Na® deposition/ (kg hm™ a™") K" deposition/ (kg hm™ a™")
M 2+ Y7 E=N C‘2+:'_’ EL
& DU o 1.03—10.11 : DUERE Lo 11.77—46.63
Mg** deposition/ (kg hm™ a™") Ca®* deposition/ (kg hm™ a™")
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Fig.6 Random forest analysis of soil organic carbon, its components and environmental factors
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