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Effects of acid rain type change on soil nutrient characteristics and
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Abstract: [Objective] The purpose of this study is to investigate the effects of acid rain type change on soil
nutrients and microbial C and N of the Cunninghamia lanceolata plantation, with a view to providing a
theoretical basis for sustainable management of the C. lanceolata plantation in areas with different types of acid
rain. [Method] Taking C. lanceolata plantation in Dongshangiao Forest Farm in Nanjing as the research
object, a control treatment (ck, mountain fire pool water, pH 6.6) was set. After 1 year of stress of different

types of acid rain (sulfuric acid type, nitric acid type and mixed type) and acid rain acidity (simulated solution
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pH 4.5, 3.5 and 2.5), the effects of acid rain type change on soil nutrients and microorganisms in the C.
lanceolata plantation were explored. [Result] With the increase of acid rain acidity, soil pH value of different
types of acid rain treatment decreased significantly (P<<0.05), while soil exchangeable hydrogen ions (H") and

aluminum ions (A"

) increased significantly (P<<0.05). Compared with the control (ck), when the pH value of
acid rain was 2.5, the mean values of soil exchangeable H" and AI** increased by 275% and 240% under sulfuric
acid rain treatment, 254% and 246% under mixed acid rain treatment, and 246% and 249% under nitric acid rain
treatment, respectively. In addition, the time of acid rain stress significantly affected the contents of soil total
carbon, total nitrogen, total sulfur, available phosphorus and microbial C and N (P<<0.05), but the type of acid
rain had no significant effect on soil microbial C and N. After acid rain stress for 1 year, soil microbial C and N
contents were the lowest under the treatment of pH 2.5 nitric acid rain, which were (378.89+60.69) and (38.67+
4.10) mg-kg ' respectively. According to the structural equation model, the effect of acid rain acidity on soil
microbial C and N in the C. lanceolata plantation was stronger than that of acid rain type, which indirectly
influenced microbial C and N mainly by affecting soil pH, available phosphorus and total carbon. [Conclusion ]
After 1 year of short-term acid rain stress, acid rain acidity is still the main factor affecting soil characteristics of
C. lanceolata, and the change of acid rain type will intensify the inhibition effect of acid rain acidity on soil
characteristics of C. lanceolata plantation. [Ch, 6 fig. 3 tab. 29 ref.]
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Cunninghamia lanceolata plantation
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11172 mm, 4E¥SIR N 151 °C, BHFEW A 229.0d, 4EH BIFECH 2 199.5 h, HIE LR N T, IR
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M T AT L. 3FCRBIRIMA &, BERN %1 FAEBWERESHBWEBRETLIE pHNA
BREENG N, 4 pH 5 W RS, B3zhan =
7] (4 5200 B 2 (P<<0.001), {HRFIZSTINS 140 pH 5% Table 1 P values of soil pH under different acid rain types and acid
R I AL MEANERFE 6 AN S 4% Ak B ik

N . ) SRR 3MA 6™ H 9™MA  121A
+ 3 pH B F L T HABRE (P<0.05). 5 kM ——

L. 3124 1 B AR EE Y 5 R A T B o AT AY 0.403 0.672 0.220  0.703
t ! a e e p i <0.001%#% <0.001%*+ <0.001%%* 0,006**
(P=0.05)- N . PR PR S TR < P T R 1 0.992 0.981 0.657  0.966
2.2 %m%‘ﬁﬂﬂiiﬁﬁﬂﬂﬁzm?zﬂﬂ it ] <0.00]*%**

M 2 f 2 AT 0. BEE PRI ERE 3G i, + T I 244 700 7 T 7 ] 0.999
WM Y, AP EE R S R B LT P B R B EHEPE. *P<0.01; **P<0.001

B H M a At 22 5 2 (P<<0.001). i i AR T
3 HJE, R ZEA 50 22 etk H (P<<0.001) FIAZ et A (P<<0.05), Jita iMBR T 9 Al 124~ H )&,
S1. S3 4bBH A+ MEAZ ik HOM AP R BE /R MR BEE /T N1, N3 AbBR; SXFREFAEL, BRW pH A 2.5 B,



5539 B4 6 4] WRIGFE S5 RN SRR AR XIAZ AR L SR 2 FE AL R A B AR ) 32 T 1281

45 -
Aa
Aa Al Ab AAb Abec A
AbB Ab Ab b
:Q_ lab AbABE Abc Ag bAC Abc Ac Ac
b Bd

ﬁ% | g Brg d FQ Aﬁ;
+H ¢

3.5

S3 El E2 E3

Ab
C 13 "™MA ka6 t™A BN A Il 12 ™A
ANENE FRERIR [F— B A A R AR HE A 22 55 2 3 (P<<0.05); AN [FIKS - BFRR [F]l— AL #EAS [ A 4[]
ZE 5 RE (P<<0.05)

B 1 BR&pE T AR 3E pH 188 T AL

Figure 1 Changes of soil pH value in C. lanceolata plantation under simulated acid rain treatments
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Table 2 P values of soil acidity index under different acid rain types and acid rain stress
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Figure 3  Changes of soil chemical properties under acid rain stress
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Figure 5 Correlation analysis of soil chemical properties and microbial carbon and nitrogen under acid rain stress
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Figure 6 SEM analysis of the effects of different acid rain types and acid rain stress on microbial carbon and nitrogen
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