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Abstract: Four gradients of simulated acid rain treatment pH 3.0 3.5 4.0 and CK ( lake water)  were designed to
determine the effects of simulated rain on soil carbon stabilization and the carbon management index ( CMI) in three
subtropical forests at different successional stages. The stages are a young pine forest ( PF) a transitional mixed conifer
and broadleaf forest ( MF) and an old grow—growth broadleaved forest ( BF) at the Dinghushan Nature Reserve. The soil
organic carbon ( SOC) readily oxidation organic carbon ( ROC) particulate organic carbon ( POC) microbial biomass
carbon ( MBC) dissolved organic carbon ( DOC) and soil properties were analyzed. The results showed that the SOC

ROC and POC contents increased with acid treatment. However simulated acid rain restrained the activity of
microorganism while the SMBC content showed the opposite trend. The analysis showed that ROC,;, and POC with SOC had
highly significant correlations with correlation coefficients of 0.853 and 0.846 respectively. Our results also indicated a

significant correlation between other labile fractions and the SOC. The value of L and LI decreased with the progressive
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succession of forests while the rangeability of L and LI showed the same trend. It”s indicated the proportion of labile portion
to nondabile portion decreased. The results also showed CPI and CMI increased with the progressive succession of forests
and thus the BF soil pool was more stable. That’s due to BF soil has higher C sequestration and lower lability than MF
and PF forests so the carbon is easily to sequestrate and more stable if the carbon lability index decreased. Moreover the
LI was more sensitive than the carbon cool index ( CPI) was. From the variation of indicators of the three forests we can
conclude that the response sensitivity of acid rain showed an increasing trend with the progressive succession of forests. All
the parameters investigated showed the following order of decreasing sensitivity: CMI > R,,,> POC > SMBC > R ;> R;;> LI
> DOC > CPI > SOC.

Key Words: simulated acid rain; labile organic carbon; soil organic carbon; carbon management index; forests at different

successional stages
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Fig.1 The location and an aerial photograph of study site
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Table 1 The effect of simulated acid rain on the content of the three labile organic carbon and CMI
Monsoon evergreen boardHeaved forest Mixed forest Pine forest
Treament L CPI CMI L CPIL CMI L CPI CMI
0.25 1.33 135.24 1.09 128.55 0.34 1.25 119.98
30 (0.01) (0.07) (2.88) 0.30(0.01) (0.07) (1.70) (0.07) (0.18) (4.81)
35 0.30 1.25 149.47 0.30 1.09 129.25 0.41 1.01 110.80
’ (0.05) (0.04) (11.46) (0.02) (0.08) (14.77) (0.08) (0.16) (16.18)
4.0 0.25 1.09 111.83 0.28 1.09 113.93 0.49 0.90 117.07
’ (0.02) (0.09) (13.15) (0.01) (0.14) (2.33) (0.20) (0.06) (8.99)
CK 0.25 1.00 100.00 0.25 1.00 100.00 0.36 1.00 100.00
(0.02) (0) (0) (0.03) (0) (0) (0.01) (0) (0)
n=3;L lability of carbon; CPI carbon pool index; CMI carbon management index
3
3.1
24
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12 25 26
27
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Table 2 Correlation coefficients between different fractions of labile organic carbon and soil organic carbon
333mmol /L. 167mmol /L 33mmol /L.
Index SOC POC SMBC DOC
ROC33 ROC 4, ROC 3

SoC 1 0.8537* 0.693** 0.781*F 0.846** 0.434" 0.796**

ROC;35 0.853** 1 0.779** 0.807** 0.832%* 0.358" 0.588**
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ROCs; 0.781** 0.807 ** 0.675™* 1 0.765** 0.301 0.467**
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SMBC 0.434" 0.358" 0.241 0.301 0.478" 1 0.663**

DOC 0.796** 0.588** 0.523** 0.467*F 0.754** 0.6637* 1
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Table 3 The rangeability of different fraction of labile organic carbon compared with the CK
SOC  ROCy;; ROC,;;  ROCy;, POC SMBC DOC L LI CPI CMI
Forest type Treatment
BF 3.0 32.06  36.22  36.22 40.22 4894 19.51 10.26 1.83 2.28 32.74 35.24
3.5 2475 24775 43.38  41.38  40.72 16.07 0.5 1.83 19.6 24.67 47.47
4.0 8.15 8.15 11.28 6.99  28.39 16.93  21.10 2.02 4.13 8.97 11.83
21.65 21.65 30.29 29.53  39.35 17.51 10.62 1.90 8.50 22.13 31.52
MF 3.0 8.12 8.12  24.25 10.18 17.06  45.18 7.41  16.79 18.53 9.36 28.56
3.5 7.27 7.27  23.88 7.80 5.02  30.37 0.99 17.24  22.11 8.77 29.25
4.0 5.94 594  22.89 4.70  17.13 9.28 16.78  11.59 18.72 8.54 13.93
7.11 7.11 23.47 7.56 13.07  28.28 8.39 15.21 19.78 8.89 23.91
PF 3.0 27.65 27.65 28.03 21.52 4.89 27.39  29.33 7.40 10.82 25.36 19.98
3.5 0.88 0.88 12.97 11.15 10.25  20.80  42.26 13.84 12.90 0.95 10.80
4.0 10.51 10.51 6.27 10.34  21.66 5.31 16.99 33.05 37.88 20.03 17.07
13.0 13.0 15.76 14.34 12.26 17.84 2952 18.08  20.53 12.11 15.95
=( -CK )/ CK * 100%; BF Monsoon evergreen boardHeaved forest; MF Mixed
forests; PF Pine forest; SOC ROC;;; ROC,; ROC;; POC SMBC DOC L LI CPI CMI 333mmol /L
167mmol /L 33mmol /L.
CMI 3
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