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Abstract: In order to understand the impact of acid rain on soil respiration of Pinus massoniana and Cunninghamia
lanceolata, a field study with 3 simulated acid rain levels (pH 2.5, 4.0 and 5.6) were conducted. Measurement of soil
respiration was made using a LI-8100 soil CO, efflux system, the soil temperature at 10 cm depth and soil moisture at S5cm
depth also were recorded at the same time. Results show that; (1) The soil pH values for P. massoniana and C. lanceolata
decreased with the increase of rain acidity; (2) The soil respiration of P. Massoniana and C. lanceolata under different acid
rain levels fluctuated with distinct seasonal patterns and the soil respiration rate was influenced significantly by soil
temperature. The mean rate of soil respiration under pH2. 5 level were 1.79 and 1. 12pmol-m *s™", and increased 14%
and decreased 39% under control level ( pH5.6) respectively. (3) Significant relationships between soil respiration and
soil temperature at 10 cm under different acid rain levels of P. massoniana and C. lanceolata were found, which could be

best described by exponential equations. However, the relationships between soil respiration and soil moistures at 5 cm
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depth were found in all levels are not significant. The relationships between soil respiration and soil temperature at 10 cm
and soil moisture at 5 cm depth were described by multiple regression equation. The regression equations had more
predicative capability than those using only temperature or moisture as a single independent variable. (4) The Q,,
(temperature sensitivity coefficient of soil respiration) values at pH 2.5 and 4.0 levels of P. Massoniana and C. lanceolata
were 1.36, 2.01 and 1.51, 2.25, respectively. Compared with which at control level, the Q,, values tended to increase
with rain acidity (pH4.0), and then (pH2.5) decreased. The results indicated that acid rain is an important factor in

affecting soil CO, efflux of P. Massoniana and C. lanceolata.

Key Words: simulated acid rain; soil respiration; Pinus massoniana; Cunninghamia lanceolata; Q,,value
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Fig. 2 Seasonality changes of soil respirationof P. massoniana(a) and C. lanceolata(b) under simulated acid rain
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Fig. 3 Seasonality changes of soil temperature of P. massoniana(a) and C. lanceolata(b) under simulated acid rain
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NP 73.4% \78.7% F1 83. 3% BRI, Xt R %5 B A RIEE — AR MR E L HAA AERK
P EE R B IR, TR EK BB EEA B3, AR ot A R AR BEE M, 5 B AR pH2. 5
4.0 fEF TSR BIEDLE MY, R A BREE— 1R
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Table 1 Results of regression in common among soil temperature and soil water and soil respiration of Pinus massoniana and C. lanceolata

under three different levels of simulated acid rain

T yi3:] Zefik Variables W . Sig. fal4 FiA
Species Treatment T M Constant Regression Residual
LR pH2.5 0.057 0.576 0.849 0.000 7.730 1.374

P. massoniana pH4.0 0.087 -0.481 0.824 0.000 11.076 2.364
pH5.6 0.014 0.594 0.975 0.772 0.000 0.219 0.065

VN pH2.5 0.043 0.900 0.029 0.734 0.000 3.060 1.107

C. lanceolata pH4.0 0.119 2.410 -1.847 0.787 0.000 43.197 11.675
pH5.6 0.014 0.594 0.975 0.833 0.000 0.219 0.065
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