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Responses of litter CO, emission to simulated acid rain
in a mixed conifer and broad-leaved forest
of Dinghushan Nature Reserve
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Guangzhou 510650, China; 3. Guangdong Polytechnic of Environmental Protection Engineering, Foshan 528216, Guangdong, China )

Abstract ; A field experiment of simulated acid rain (SAR) was conducted in a mixed conifer and broadleaf forest ( MF)

at Dinghushan Nature Reserve. SAR treatments included CK (the local lake water, pH 4.5), T1(pH 4.0), T2(pH
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3.25), and T3(pH 2.5) with four replicates. SAR experiments were initiated in January 2011, and the litter CO, emis-
sion rate under SAR was measured twice a month over one year from January 2013 to December 2013. The results indica-
ted that litter CO, emission followed a clear seasonal pattern in the forest during the study period, with significantly
higher rates in the wet season and lower rates in the dry one (P<0.05). The mean annual litter CO, emission in the CK
plots was (1 507.41+155.19) ¢ CO, - m™ - a”, to which the wet season and the dry season contributed 68.7% and
31.3%, respectively. SAR significantly reduced litter CO, emission in the forest (P<0.05). Compared with CK, mean
annual litter CO, emission was 15.4% and 42.7% lower in T2 and T3 treatments, respectively. SAR reducing litter CO,
emission had seasonal differences, and these negative effects were evident in the wet season (P<0.05), but not in the
dry one. In all treatments, litter CO, emission rate exhibited significantly positive exponential relationships with soil
temperature and significantly positive linear relationships with soil moisture. In addition, the mean temperature sensitivity
(Q,,) values showed a declining trend with the increasing level of SAR. The depression of litter CO, emission after SAR
in the MF was related to the aggravation of soil acidification and the depression of microbial activity, as we found that
soil pH value and soil microbial biomass C significantly decreased under SAR. In conclusion, our results supported an
important role of acid rain in regulating soil carbon cycle.

Key words: simulated acid rain, litter CO, emission, mixed conifer and broad-leaved forest, Dinghushan Nature Reserve
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Fig. 2 Litter CO, emission efflux under different treatments
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Fig. 3 Relationships between litter CO, emission rate and soil temperature (@), and that between litter
CO, emission rate and soil moisture (b) under different treatments
x1 HEER=(a)exp'" M R=aM+b N HINERAEY COBHERELIBBREMTIZEENXER
Table 1 Model [ R=(a)exp""” and R =aM+b, respectively] for relationships between the litter CO,
emission rate (R) and soil temperature (7)) and soil moisture (M)
R=(a)exp"” R=aM+b
Jisi| P
Treatment N
a b Q0 R? a b R’
CK 0.213 7+£0.094 6 0.076 0+£0.008 5a 2.14 0.53 0.111 5£0.022 5 -0.480 5+0.049 4 0.41
T1 0.197 0+£0.073 2 0.078 1+£0.004 7a 2.18 0.59 0.106 1+£0.023 1 -0.581 5+0.051 9 0.37
T2 0.173 1+£0.090 1 0.062 2+0.007 5ab 1.86 0.38 0.084 6+£0.016 9 -0.324 2+0.038 9 0.45
T3 0.186 7+0.082 7 0.057 3+0.006 4b 1.77 0.35 0.070 0+£0.038 4 -0.123 1+0.023 4 0.25

o BAAIRT N n=24; REAUCE R,

Note: n=24 for all the treatments; R? is the determination of coefficient.
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PRZ AR R R AR E (R 2) o

3 W5 E®

AR TE CO, BERCHE B 5 BRI HL ST b 5% 1
AR SR A O (AR AE,2014) , ABFF IR
M BEAE 7 (0 P8 V% CO, B & (1 507.41+
155.19) g CO, - m™ « a™' X 5XEFFE (2007 ) 7£ 4
WILLIR 22 PRI 15 19 45 SR AH 2 (1 471.2+50.0) g
CO, » m? « a™ Xf HHEFI 14513 BTk

x2 TEpHE.TEREVER TEAIKRS
B%EY CO,BMBEZ BMHEXRY
Table 2 Correlation coefficients among soil pH value,
soil microbial biomass C, soil organic C, and

annual litter CO, emission efflux

b &%) COo,
5 F e L PECE B
N Soil microbial . . Annual litter
Item . Soil organic .
biomass C C CO, emission
efflux
L3 pH fH 0.875 ## -0.169 0.669 *
Soil pH value
AR Y
Soil microbial biomass C 0.157 0.906 *x
A LB o103

Soil organic C

. % FIR P<0.05; #x 378 P<0.01,
Note: * means P<0.05; ** means P<0.01,

33.3% ) , AT BRI [ A R 9 M0 BRAR A S R 4
H - ST - 2 BT (33% ) (Raich & Nadel-
hoffer,1989) , fH & T-#5t/K 55 (2008 ) 43 47 B [ P
62 ™ FRARAE 1L U 75 ) XF - S5 0T I 1 SF- 4 Bk
(20.2%) , [FIEHIE T #4471l H 2= 55 AR 00 0 o 200(E
(37.0%) ( Zimmermann et al.,2009) , % LR 22
MRV CO, R TR B8R Y it P 2 bR 2 A v
Yyt 5 AR T A 5 RS R AR R B A
TP AT & (KB 55,2007 4F) , 12 KAl
I HE RRAK G BIF 58 45 R v TR T 2 I = Sk 2% YA 7%
B 43 i 33 % (Dangles et al., 2004 ; 3t V148 45
2009 ; ICHHAE,2010) , X AL & FR TR T AR AR L 0T
W 32 2 4100 il ) 5 22 5 A ( Liang et al., 2013 ; Wu et
al.,2015) . AHFFERIH Z AL AL T AL AL T R RN
XPRAS AR A V5 ) CO, T Tl s i) 0 ) 2 32 ( J 2%
TRE15.4%~42.7%)

DL T X YR S AR U Y 1 C O, ol 4 4
il /IS F B T SR A AT 3 - A )
TEPE T A G, R BRI T + 3% pH A+
BMAYREINEEN TGS, WEY Co,B
JRCAF R | - 58 pH (BRI - SRR W sk =3 2 1
S EMHC R BAIE T X, 5SIFZHR
7 A BT 2R ARG 45 2R 2R L (XTI H 45, 20105 3
JNEEEE 2009 ; Neuvonen & Suomela, 1990) . A Bff
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