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Effects of simulated acid rain on soil organic carbon mineralization in the subtropical forests of China

CHENG Jinping, WANG Lu, TANG Zhizhen, SHI Wenzhu, LI Qing, XIANG Jian", WANG Genmei, ZHANG Huanchao

(Co-Innovation Center for Sustainable Forestry in Southern China, College of Forest, Nanjing Forestry University, Nanjing 210037, China )
Abstract: Acid rain, one of the major global environmental problems, is severely endangering soil health and plant growth. To explore the
effects of acid rain on soil organic carbon mineralization in the subtropical forests of China, in this study, two forest soils with different
acidity were selected from the Zijin Mountain in Nanjing, only distilled water (CK) and distilled water + litters (TO) as controls, and
incubated in microcosms to investigate the effects of simulated acid rain with the gradient pH levels of 1.65(T1), 3.67(T2), and 5.55(T3)
on soil organic carbon mineralization under the addition of litters. The results showed that, CO, emission from the alkaline soil was 1.67~
3.35 g-kg™', with the trend : T3>T2>T1>T0>CK; while in the acid soil, CO, emission was 0.99~3.90 g-kg™', and changed with: T3>T0>T2>
CK>T1. The cumulative CO, emission of TO treatment increased by 41.20% and 71.72% in the acid and alkaline soil, respectively
compared with that of CK. High pH-simulated acid rain (T3) enhanced carbon dioxide (CO.) emission and accelerated litter
decomposition. Severe simulated acid rain(T1) with lower pH significantly inhibited organic carbon mineralization and litter decomposition
in the acidic soil (P<0.05), and reduced CO, emissions; while enhanced the decomposition rates of organic carbon and litter in the alkaline
soils. However, the effects of moderate simulated acid rain (T2) on soil respiration and litter decomposition in both two soils were not
statistically significant. Leaf litter addition significantly increased CO, emissions from the alkaline while CO, emissions from the acidic
soils were varied with the pH of stimulated acid rain. In summary, simulated acid rain with different pH stimulated organic carbon
mineralization in alkaline soil; albeit with an inhibition effect in acid soil except the treatment of high pH acid rain.
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Table 1 Properties of the soil and leaf litter

p —
?:\ea Org:fizﬂfaz};bonl Total%ifogen/ WAL ?X/;Jt(eﬂri pH
(g-kg™) (g-ke™") content/%
AT b - 38 6.38 1.31 4.87 451  1.78
L vUbRD - 38 5.52 1.39 3.97 331 5.98
RAEL Y 25 1 466.30 8.50 54.86 — —
Z yTA T 466.30 16.10 28.96 — —

1.2 RBgIT

SO 5 NOJF MR FE e o 20 1 BE il BE, 40 0 n 25
B K RS 3) pHAE M 1.65.3.67.5.55 FUVA T T1 .
T2.T3, LA pH=6.73 ) 2% 25 F 7K TOVE R X

IR ISR 10 AN FE A AR E 3N ELR
B 5 20 250 mL i35 3500, 200 in A 50 ¢ KUT e 3t 2
mm i FL A ALAT AR b A= 3, AP AL 1 41 A 20
mL B T KA R B (SCK) , Higx 4 AN FRAE 50 g +
B SERE P ARSI S g MAR RIS R, 5 3 S
TRAT, 320 B A 20 mL 2 85 57K (STO) . T1 ¥
(ST1) T2 %W (ST2) T3 W (ST3) . [A] B, BS54
50 g AT JE 28 2 mm GiiFL A9 £ oT bR 398 BEALBE I 1
ZHIMA 20 mL 25 B F 7K A/E A% B (NCK) |, Hi4x 4 2 4b
PRTE 50 g T3 5L A FARRIS N S o L i A7 It
5 IR AT, 34 B 20 mL & 27K (NTO) |
TIH W (NTL) T2 (NT2) T3 H W (NT3) .

15 5 R O A s 11 FLNFL DA BR R N 22 <
T, HCE T 25 CHYTE IR R IR b TR R 5
BERE 3 d AN FE LB T OK AR FRIE B A 3 oK B
(40%) .

—521—



M BEIR S FRBE 24T - 5 39 4 - 2 3 00

1.3 CO.HE B =ERIiNE

Sl TR SRS 1.3.5.7.10,15.,20.31 Kl E
CO MG . SR 5 H: GC-2014B A @540 &
CO R, R 25 R KA ES T (FID) Rl 4 , 20
FERA, BRI, USSR E ik Rs
L PR Sk e e ST % 5 BRI, Bt B DR v
I T mL AR LU SE COL U BT, 25 3185 3% 3 h 5 k47
B RN, I i 9 [ D 5 ) i 5 T R R A

A S H 2 R COL MR 22 5 15t ] [|] B (3
h) B AF G H & AR PR R COL HE o i, 5328 2

mr.

F=px AT? VX 2723743-T
KX F R COHERGE B, mg kg - h™ s p MFRMEIRE R
CO, F % (1.964 kg-m™) ; AC H CO W JE 2, ug -
kg5 At KOS RN RE , 3 h; VACRES A A
AR, 250 mL; TR 35 IR L, °C 5 m hy 1 B4 5 5T
i, kg

CO, BB R I LA R

M= (Fia+F)2%X24% (10 —1:) X107 (2)
KMl CO RBFEI AL, g - kg5 F oy COLHE i
i ,mg-kg - h i RN RAUEG B TR R

U8 7 P () 58 2 M B A SR P 2500 L THE A
X

P:[(Mf—MO)XmIXE}/mZ (3)

44

Kb PNATEN Cor i, g ke s M R CO. BEHETK
i, g kg s MR AL CO, BFHERE , g kg ™'
Mo 7R 05 P8 75 1 i % B8 2 O, BRHERT &, o -
kg™ s my Flmo AN L 3E R % i ke
1.4 HHELIE

FH Excel 2010 % %5 4f 7F 17 8 B 3 #7 , >R HI SPSS
20.0 A AR 7 2253 M (ANOV A ) Fllfie /N i 35 22 5
(LSD) #4712 A, 43 Hr A [a] 4b FRAE P<0.05 Fl P<
0.01 KV~ I 9 22 5 @ & P, 31 Origin 2019 il &1

2 HRESH

2.1 COHEMBERNZET

SR AN A= P R SR IR A (], AN [F] b R AL
LA b il 398 COL HE G f: 52 SE 0/ 5 38 K R 26
N T RE AL (E 1) o 5557 1 diF, ST1 Ab#E
) COL HERGHE & e 5, 15 9.18 mg-kg ' -h', 5 H A 4%

/m %107 (1)

—522—

A B2 R (P<0.05), 29k STO 1Y 2.05 %, &
SCK 9 3.79% . 53715 dJi , £ 40 HE CO, HE il 2
Ik BN WEAE , B 55N ST3, 3K 17.03 mg- kg™ -h™', 43514
STO.SCK.ST1 FIST2 % 1.31.2.17 . 1.38 Al 1.21 {5, &
BERR TR ST1HMH T COM L . ST F ,STO Y CO,
HEGE S M M 3.42 mg-kg ' -h™', i 3 5 T SCK(P<
0.05) , LA I ¥ it A S AR 1 T COLHERL 5 M A [m] 72
JEFR R AL FE (ST1,ST2 . ST3) 1) CO, - ¥4 HE i &t 15 i
F 5 T STO, BHPER M {2 i2F T 145 CO.HERL

X 2 TR R 1 38 &, AN R R I AL
14 COLHE I 5 U 522 B0 5 18 R D/ N R 34 (1 2)
R I NT1 AR HRAE 3 e ad F2 rp B A6 T CO.HE
i, 5% 15 d B HERGE 08 211 mg-kg' b7, i

2 @ §71 O ST2 A ST3 STO SCK
20
16

12

CO, HEiGH

CO5 emission flux/( mg- kg" -h™")

~
T

0 4 8 12 16 20 24 28 32
1530 E] Incubation time/d
ST1 :le.65+U§]‘?§M’;ST2 : [)H3.67+7J§J%ﬂ1’ ;ST3:})H5.55+U§J%M’;
STO: pH6. 73+ 74 ;SCK : pH6.73, X[ 4 . Tl
ST1:pH1.65+leaf litter; ST2: pH3.67+ leaf litter; ST3 : pHS5.55+1eaf litter;
STO:pH6.73+leaf litter; SCK : pH6.73 , the control. The same below
B 1 A H0LER T A 2 Xof AL A Ak 1 338 CO, HE AR B B S50
Figure 1 Effects of simulated acid rain treatments on soil CO,

emission flux in Eriobotrya japonica forest
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Figure 2 Effects of simulated acid rain treatments on soil CO,

emission flux in Ligustrum lucidum forest
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Figure 3 Cumulative CO, emission from soil of Eriobotrya japonica forest
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Figure 4 Cumulative CO; emission from soil of Ligustrum lucidum forest
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Figure 5 Effects of simulated acid rain treatments on decomposition C loss of leaf litter of Eriobotrya japonica and Ligustrum lucidum
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