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Abstract: Recently, with the practice of emission control measure on air pollutant and the transformation of economic
structure, atmospheric acid (mainly S and N) deposition shows a downward trend in most areas of China, but keeps
increasing in the northwest region. The effects of increasing atmospheric acid deposition on terrestrial ecosystems have been

widely confirmed. However, there are few studies on the elemental ecological stoichiometry and its influencing mechanisms
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in the plant-soil systems around industrial emission sources under accumulating acid deposition. Coal-fired power plant is
one of the main industrial sources of acid emission. In this paper, C :N :P ecological stoichiometry in soils, leaves of
common plants, and microbes were thus measured around three coal-fired power plants in Ningdong Energy and Chemical
Industry Base. The relationships were analyzed between leaf C :N : P ecological stoichiometry and environmental factors
(' monthly mean deposition of S and N in precipitation and dustfall and soil properties) and also between microbial biomass
C:N:P ecological stoichiometry and environmental factors. The results showed that, the variation coefficients were generally
higher in soil and microbial biomass C :N :P ecological stoichiometry than those in leaves. The levels of soil organic C, total
N, and total P in the study area were higher than those in the same type areas, and the supply of P was more abundant than
that of N. Plants might be mainly limited by N, whereas microbes might be P-limited ; significantly linear relationships were
detected among the three elements in both soils and microbes ( P<0.001) , whereas insignificant relationships were observe
between C and N and also between C and P in leaves ( P>0.05). The homeostasis of total N, total P, and N :P were high
in leaves. The homeostasis of biomass N :P was higher while those of N and P were lower in microbes, resulting in high
sensitivities of microbes to environmental changes in soils; SO’ deposition simulated leaf P uptake and microbial C, N, and
P immobilization. Low amount of NO; deposition was beneficial for leaf N absorption, whereas continually increased NO,
deposition might intensify P limitation and thus inhibited leaf P uptake and microbial biomass accumulation. Soil enzymatic
activity, Ca®, and water content also significantly regulated the C :N :P ecological stoichiometry in leaves and microbes
(P<0.05). Therefore, it is necessary to deeply reveal the influencing mechanisms in plant-soil systems around industrial
emission sources under accumulating acid deposition with the comprehensive consideration of the soil properties and plant

conditions in more power plants on a longer time scale.

Key Words: atmospheric N and S deposition; desert coal-mining region in northwest China; elemental homeostasis;

elemental limitation; industrial source of N and S emission
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Table 1 Monthly mean deposition of S and N and soil indices in the studied power plants

FEHT Index ¥R W RH
SO% PLft: SO2 deposition/ (kg hm™2 A 1) 2.69+0.12 2.06+0.09 2.78+0.13
NO; HkAE NO3 deposition/ (kg hm™2 1) 1.19+0.08 1.300.09 1.06+0.07
NH} Uik NH} deposition/ (kg hm™2H ") 0.25+0.02 0.21+0.01 0.23+0.01
JCHL N JLFEHR Tnorganic N deposition/ (kg hm™ 1) 1.44£0.10 1.51+0.10 1.29+0.08
L HEE KA Soil water content/% 7.94+0.27 4.12+0.71 15.76+1.04
+ 325 Soil bulk density/(g/cm®) 1.43+0.05 1.48+0.03 1.34+0.04
+3% pH Soil pH 8.93+0.07 9.13+0.03 8.73+0.13
T+ S5 Soil electric conductivity/ ( ws/cm) 477.94+248.21 76.16+6.82 2286.80+253.14
413 NO3-N Soil NO3-N/(mg/kg) 1.86+0.16 2.83+0.35 7.34+1.10
3% NH-N Soil NH;-N/(mg/kg) 1.64+0.06 1.80£0.09 2.38+0.15
+HEHERL P Soil available P/ ( mg/kg) 1.18+0.15 0.91+0.09 7.80+1.08
- IERERERG I M Soil invertase activity/ (mg kg™ h™!) 279.73+17.78 194.87+12.81 278.65+12.13
FIEWREFEPE Soil urease activity/ (mg kg™ h™") 19.49+1.06 16.47+0.96 25.22+2.53
IR G IS M Soil phosphatase activity/ (mg kg™ h™') 23.35+1.25 23.15+1.48 53.43+3.53
+-4E K* Soil K*/(mg/kg) 3.75+0.01 6.98+1.27 11.63£2.26
14 Ca®* Soil Ca**/(g/kg) 4.32+1.48 0.94+0.17 2.36+0.55
+-3€ Na* Soil Na*/(g/kg) 5.22+2.15 0.47+0.189 16.37£1.619
+- 4 Mg** Soil Mg**/ (g/kg) 11.68+1.99 4.13+0.59 50.96+8.68

F M S0% \NO; NHj FICHL N Uik B [ TEE4500T i B 34 (e hr e it 24
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Table 2 The sampling distances and chosen plant species in the studied power plants
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Power plant Sampling distance Plant species
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Fig.1 Soil C :N :P ecological stoichiometry around the studied power plants
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Fig.2 The C:N :P ecological stoichiometry in leaves and microbes around the studied power plants

2.4 M RRUEY AR C N P A SARSETH R IR SR T E R

XPE R C N P A A2 T R RRIE 2 ) S 2 0 A5 R Rl SOT LRI NOS DTRE I | - S8 il 1%
P JCHL N UIRR R R HE Ca™ P EIE S KR (K 3) . SOT Uik R HERERERGEIG M R HE ca” LIk S
MR C:NIEMSE, 5 A4 N & N:P ftH5E; NO; FICHL N Ui E 50 54 N C:P & N:P IEHE, Kt
A4 C. 4P K C:PHAE(ES),

£3 A CINP AU FIHEHESTEET RDA th & B TR

Table 3 The conditional effects of environmental factors in RDA of C :N :P ecological stoichiometry in leaves explained by environmental factors

AF DSO% DNOj IA DTIN Ca®* SW
F 5.231 33.072 21.243 11.352 7.173 5.953 5.785
R? 0.861 0.287 0.184 0.110 0.006 0.015 0.025
P 0.001 0.001 0.001 0.001 0.002 0.006 0.006

AF: It T All factors; DSO% : SOF A ViR Monthly deposition of SO3™; DNO3 : NO3 H L3 Monthly deposition of NO3 ; DTIN; JEHL N

A ViR Monthly deposition of inorganic Nj TA: 3 ¥ M i ¥ Soil invertase activity; Ca®*: + 3 Ca®* Soil Ca®*; SW. M /K& Soil
water content

XA AR C N P A AL T B R AE 52 e I 3 0 PR IR AR U SO Wik R TCHL N LR

NO; JiREEE | T IEMRAEE PE | T IERERR I TG VRN R B K& (R 4) o Hih, SOT Uik | IR % | 105
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Fig.3 The relationships among C, N, P in leaves, microbes, and soils around the studied power plants
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Table 4  The conditional effects of environmental factors in RDA of C : N : P ecological stoichiometry in microbes explained by

environmental factors

AF DS0?%” DTIN DNOj UA PA SW
F 10.012 86.972 39.497 14.599 13.614 10.171 3.961
R? 0.922 0.422 0.073 0.002 0.199 0.087 0.052
P 0.001 0.001 0.001 0.001 0.001 0.004 0.043
3 itig

3.1 W EEAERE- LIRS C N P AR AR TR RRAE (¥ A8 A e 32 R

R RM, FREER BT HA L C o 2047 mmol/kg 4= N 4 134 mmol/kg 4> P 4y 25 mmol/kg ', 7
BT A ARBRBEAT T BE R R BE LA, TEALJT AT BL C O 844.65 mmol/kg .4 N 2 93.44 mmol/kg .4 P 718.92
mmol/kg, & T AP, (H 8 THASZ AN T B[R SRR IE > esh, A RUE B
THEC:N N 144 (BEURIL, TR (C:P R 13.6 N:P 9.3 2 ARBFFEH, B i 2548520 11.16
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