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Effects of Tree Species Composition on Carbon Storage
of 11 Years Old Evergreen Broad-leaved Plantations
in North Subtropical Areas of China
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Abstract: Taking Schima superba-Cyclobalano psis glauca mixed plantation (SP) and Elaeocarpus sylves-
tris pure plantation (EP) both plantations were transformed from degraded shrub forest (DF) in north
subtropical areas of China as test objects, we studied the effects of species composition on ecosystem carbon
storage of broad-leaved plantations. (1)Both the vegetation and soil carbon storage significantly increased
after the DF was transformed into broad-leaved plantations. The increases of vegetation carbon storage ap-
peared mainly in arborous layers. Compared with DF, the soil carbon storage of SP and EP was significantly
increased in each interval of 0—50 c¢cm depth,respectively. (2) The vegetation carbon storage was higher in
EP than that in SP,with an increase of 99.4%. Compared with SP,the carbon storage in arborous layer of
EP was 27.75 t « hm * higher,which was as twice as that of SP. The soil carbon storage in EP was 10. 17
t « hm™* higher than that in SP,with a significant difference. In addition,the soil carbon storage in each in-
terval of 0—50 cm depth of EP was higher than that in SP,with significant differences in 0—10 c¢cm and 20
—30 cm layer. To sum up,the total carbon storage of degraded shrub forest was significantly increased af-
ter transformed into evergreen broad-leaved plantation and EP had greater ability of carbon accumulation

than SP. Results from the present study suggested that the choice of tree species would be important during
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the restoration of degraded ecosystems with the aim of enhancing ecosystem carbon storage.

Key words: degraded shrub forest;species composition;ecosystem;soil carbon storage
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Table 1 Basic situation of experimental plots

W i H T r S 5111 i 311

%taﬁld N j"e Stand age Average tree Average Stem density Canopy Slone aspect Slope

b yp /a height/m DBH/cm /(plant » hm™—?) density Slope asp /°
SP 11 7 8.5 1300 0.8 BH3E Sunny slope 23
EP 11 8 9.6 2275 0.9 BA3E Sunny slope 25
DF - — - 150 0.1 FA¥% Sunny slope 22

TE : DBH. 7% ; SP. A fif-1 K AR AC bk EP. AL 2k DF. B L AR T IH .

Note: DBH. Diameter at breast height; SP. Schima superba-Cyclobalanopsis glauca mixed plantation; EP. Elaeocarpus sylvestris pure plan-

tation; DF. Degraded shrub forest; The same as below.
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Table 2 Comparison of vegetation organic carbon storage in the stands of different types/(t « hm %)

F* K2 Arborous layer

M T H B Understory vegetation

Vs & P2 ait

Stand 9¢ g Trunk  BbBg Bark 0 Branch R Root Wk Shrab B Heh  Lterlwer ot
SP 12.41£0.59b 5.97+0.48b 1.86+0. 15b 5.66+0.29b 0.34+0.03b 0.12+0.01b 1.7440.06a 28.10b
EP 27.03+0.61a 8.98+0.55a 2.21+0.12a 15. 4340, 952 0.27+0.02b 0.01£0.01c 2.10+0. 33a 56.03a
DF - — — — 3.14+0.22a 0.1940.02a 1.14+0. 24b 4. 46c

R NG FREFERAE 0,05 K EEREE; T,

Note: Different normal letters in the same column indicate significant difference at 0. 05 level; The same as below.
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Table 3 Comparison of soil organic carbon content in the stands of different types/(g * kg™ ')

+J2 Soil layer/cm

i

Stand type 0~10 10~20 20~30 30~40 40~50
Sp 27.02+1. 65b 16. 360. 69b 10. 9640. 50b 8.10+0. 81a 6.3040. 52a
EDP 32.17+3.02a 19.1142. 41a 13.03+1.75a 9.08+1. 14a 6.8440.78a
DF 17. 444 1. 52¢ 10. 7441, 42¢ 6.2740. 87¢ 4.13%+0.57 b 3.5140.47 b

R4 TRAKBEIBFEEVNHRMBERLER

Table 4 Comparison of soil organic carbon storage in the stands of different types/(t « hm %)

Ay m + )2 Soil layer o
Stand type 0~10 10~20 20~30 30~40 40~50 Total
SpP 30.2941. 84b 19.96-0. 85a 13.41-0. 61b 9.74+0.98a 7.23+0. 60a 80. 64b
EP 34. 7543, 27a 22.5442. 85a 15. 6442, 10a 10.35=+1. 30a 7.53+0. 85a 90. 81a
DF 20.7141. 81c 12.87+1.70b 7.21+1. 00¢ 4.92-+0. 68b 3.93-+0.53b 19. 65¢
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Fig. 1 Total carbon storage in different forest ecosystems
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