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Abstract: Elaeocar pus decipiens plantations and Cinnamomum camphora X Bischofia polycarpa mixed
plantations,two common water conservation forests for Huangpu River in Shanghai, were thinned with
three thinning intensities. The effects of thinning on carbon storage and the distribution among vertical lay-
ers were compared after 4-year recovery. The results showed that:1) After 4-year recovery,carbon storage
of tree layers of all thinned stands were lower than that of control stands for both aboveground parts and
roots in each plantation type. 2) The carbon storage of understory layer was the highest in stands with
moderate thinning intensity and even greater than the control stand,for both aboveground parts and roots
in each plantation type. 3) Comparing to the control stand, thinning management increased the carbon stor-
age of litter layer for each plantation type,as well as its percentage of the whole plant carbon storage. 4)
Comparing to the control stand, thinning management also altered the vertical distribution of soil carbon
storage in depth,from a relatively uniform distribution pattern to a decreasing tendency pattern with more
aggregation in topsoil. In conclusion, 47 % and 24% of thinning intensity were suggested to be the most
suitable for Elaeocarpus decipiens plantations and Cinnamomum cam phora X Bischo fia polycarpa mixed

plantations, respectively, which could have the biggest potential to maximize their eco-services of carbon
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sink and water conservation synchronously.

Key words: water conservation forest; thinning intensity; carbon storage
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Table 1 Basic information of sampling plots
oo Bt A bR 2013 FE B AL SR/ e
iR DY-CK 89 89 0 popiist
DY-L 92 59 36 55 BE
DY-M 93 49 47 o
DY-H 90 32 64 588
b X T FH A TR 38 bk HJ-CK 44/49 " 38/37" 0 bagid
HJ-L 38/50" 31/40" 17 55 BE
HJ-M 39/49 38/31* 19 Hh g
HJ-H 42/38" 35/21* 24 5
TE o« T4/ H B AR B A AR
K2 IMFKREYVERE
Table 2 Allometric biomass equations of different organs for three dominant trees
EXBCw RN
W Fh WH B/ em o v e R? P{g
a b
WA ST 0.030 98 2.746 23 4~15 6 0.97 <20. 001
AR 0.010 01 2.811 78 0.99 0. 001
T 44 0.022 62 2.854 32 0.99 <0.001
(5L 0.004 75 3.100 20 0.97 0.002
0 0.000 05 4.038 46 0.97 0.003
i 0.000 03 4.176 61 0.97 <<0. 001
k9 SEAR 0.188 33 2.141 25 5~17 6 0.93 0.002
AR 0.126 84 1.613 75 0.93 0. 002
F 1 0.104 63 2.090 00 0. 90 0.004
WA 0.012 02 2.669 37 0. 86 0.008
Wz 0.003 73 2.372 50 0.72 0.032
- 0.002 57 2.589 46 0.95 0.004
i DN 0.103 87 2.535 00 7~17 5 0.99 <0. 001
AR 0.033 45 2.436 92 0.96 0.003
T 44 0.070 86 2.278 85 0.97 0.002
B 0.011 41 2.858 85 0.94 0.006
Wz 0.023 02 1.934 23 0.81 0.037
Tt it 0.001 39 3.232 31 0.79 0.042
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Table 3 Plant carbon storage in different vertical layers for each thinning intensity (t* hm ?)
DY-CK DY-L DY-M DY-H HJ-CK HJ-L HJ-M HJ-H
o b Fe ARz 47.30 38.30 33.00 25. 30 75. 60 57.50 60. 70 68. 90
MR L 0.63 0. 27 0.68 0.61 0.29 0.35 0.52 0.23
/Nt 47.93 38.57 33.68 25.91 75.89 57.85 61.22 69.13
5 5 0. 62 0. 65 1.59 0.92 2.90 3.47 3.21 3.99
Hi 4y TAREWRZ 8.41 6.41 5. 45 4.01 17.99 13.43 14. 28 16. 46
HFERZR 0.37 0.15 0. 39 0.23 0.05 0. 06 0.09 0. 04
/N 17.19 12. 96 11.05 8.25 36.03 26.62 28. 64 32.96
At 65.74 52.17 46. 32 35.08 114. 82 87.93 93.06 106. 09
F4 AEHHMEEYHREEERE D HILG Fisher BWHRWER
Table 4 Results of Fisher's exact test for verticaldistribution ratio of plant carbon storage between different plots
Py DY-CK DY-L DY-M P1{E HJ-CK HJ-L H]-M
DY-L 0.002 86 - HJ-L 0. 000 01 -
DY-M 0.000 01 0. 000 01 - HJ]-M 0. 000 01 0.212 1 -
DY-H 0.000 01 0.000 01 0.164 20 HJ-H 0. 000 02 0.150 4 0.000 58
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Percentage of plant carbon storage in different vertical
layers for E. decipiens plantation under different

thinning intensities
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layers for C. camphora X B. polycarpa mixed forest under

different thinning intensities
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Table 5 The vertical distribution of soil carbon storage (t+ hm™?)
+J2/cm DY-CK DY-L DY-M DY-H HJ-CK HJ-L HJ]-M HJ-H
0—10 9.01 15. 26 15. 48 9.38 13. 28 12. 41 17. 86 18. 80
10—20 8. 17 10. 54 7.39 10. 76 8.32 8.97 8. 87 10.03
20—30 4. 64 8.52 9.15 9.09 7.88 8.25 9.59 6.81
30—40 9.21 10. 60 8.09 9.32 8.29 7.33 7.47 7.88
40—50 9.94 9.73 12.49 6.82 7.51 7.74 6.10 7.76
50—60 9.55 7.04 6.31 5.26 8.75 5.56 6.28 8.96
60—70 8.71 4.14 5.94 5.74 8. 80 5.77 4. 34 5.93
70—80 8.58 3. 20 6.51 6.37 8. 84 6. 44 4.61 3.83
BT 67.82 69.03 71. 36 62.73 71.67 62.48 65.12 70.01
R 6 FEMMELEBERBEES G Fisher BHQR R
Table 6 Results of Fisher's exact test for vertical distribution ratio of soil carbon storage between different plots
Py DY-CK DY-L DY-M P 1H HJ-CK HJ-L H]-M
DY-L 0.000 01 — HJ-L 0. 000 01 —
DY-M 0.000 01 0. 000 01 — HJ]-M 0.000 01 0.000 01 —
DY-H 0.000 01 0.000 01 0.000 01 HJ-H 0.000 01 0.000 01 0.000 01
[i) £ Ak B S b AR T 2 MR A0 - B i 1) L1CK
A H 40 AT . Fisher K5 K 56 45 2L 28 B, AL 98 pROFD & 0 7
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Fig. 3 Percentage of soil carbon storage in different vertical
layers for E. decipiens plantation under different

thinning intensities
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Fig. 4 Percentage of soil carbon storage in different vertical layers
for C. camphora X B. polycarpa mixed forest under

different thinning intensities
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