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Effects of forest thinning on carbon density of Quercus aliena var.
acuteserrata natural secondary forest on southern
slope of Qinling Mountains

WU Penghui, DANG Kunliang, CHANG Wei, LI Mingyu

(College of Forestry , Northwest A&F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective) Effects of forest thinning on carbon density of Quercus aliena var. acuteserrata
natural secondary forest were analyzed to provide reference for optimal thinning in Qinling Mountains.
[Method] The carbon density of different pools (tree,soil,underground vegetation and litter) of Q. aliena
var. acuteserrata natural secondary forest on southern slope of Qinling Mountains was investigated with 24
experimental plots. The thinning intensities were 0% (control), 5%, 15%, and 25%. After 3 years of
thinning, the carbon densities in vegetation layer,litter layer and soil layer were investigated. [Result] The
5% thinning had no significant effect on tree carbon density on both sunny and shady slopes,15% and 25 %
thinning decreased the tree carbon density by 10.53% and 21. 00% on sunny slope,and by 14. 91% and
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23.39% on shady slope. The increases of organic carbon density of tree layer in 5% and 15% thinning
stands were 19.03% and 21.19% higher than that of control on sunny slope. The 25% thinning treatment
had no difference compared to control while 5% thinning stand had 16. 76 % higher increase compared to
that of control on shady slope. The carbon density of underground vegetation increased with the increase of
thinning intensity on both sunny and shady slopes. Thinning intensity had no significant effect on soil and
litter carbon density. The 5% thinning had insignificant effects on total carbon density of ecosystem on
both sunny and shady slopes. In 15% and 25% thinning plots,total carbon densities of ecosystem were de-
creased by 7. 10% and 13. 64% on sunny slope and 8. 84% and 13. 66% on shady slope. [Conclusion]
Thinning decreased the carbon density of Q. aliena var. acuteserrata natural secondary forests on southern
slope of Qinling Mountains. Carbon sequestration in tree layer might be increased by suitable thinning in-
tensity. The suggested thinning intensity was 15% (in volume) on sunny slope and 5% on shady slope.

Key words: thinning intensity; Quercus aliena var. acuteserrata;natural secondary forest;carbon density
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Table 1  General information of plots in Quercus aliena var. acuteserrata natural secondary forest
on southern slope of Qinling Mountains
ey 5 R TR AR/
N, e o - 15 g 44/ . ,> e
i 38 1/ % S 4% /m BERE /(%) FHME em i m b )
e . } . . } ; reast - h
Thinning intensity Slope aspect Elevation Slope gradient . Tree height Basal area at
diameter .
breast height
0 (CK) BH#% Sunny slope 1 456~1 580 15~25 13.84+1.6 16.240.8 23.8+2.2
FA 3% Shady slope 1 445~1 550 13~20 14.5+2.0 16.440.8 22.5+2.4
5 BH3E Sunny slope 1472~1 620 15~26 13.14+1.6 15.9£0.6 23.6+2.9
BA Y% Shady slope 1426~1 530 15~20 13.7+1.6 16.140.7 22.1+2.5
15 BH3 Sunny slope 1456~1 570 17~24 13.74+1.7 16.240.3 24.0+£3.9
FA Y% Shady slope 1476~1 560 14~22 14.6+1.5 16.640.2 23.8+3.2
95 BH3E Sunny slope 1 436~1 502 14~25 14.3+1.2 16.4+0.5 23.1+4.1
bl
A3 Shady slope 1 456~1 520 13~18 13.94+1.1 16.340.5 25.6+2.8
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Fig. 1

Effect of thinning intensity on total organic carbon density (TOCD) of tree layer of

Quercus aliena var. acuteserrata secondary forest on southern slope of Qinling Mountains

Different small letters mean significant difference (P<C0. 05). The same below
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Fig.2 Effect of thinning intensity on increase of organic
carbon density of tree layer of Quercus aliena var.
acuteserrata secondary forest on southern

slope of Qinling Mountains
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Table 2 Effect of thinning intensity on carbon density of underground vegetation and litter of Quercus aliena var.

acuteserrata secondary forest on southern slope of Qinling Mountains t/hm?

WerRIRRE /% HEA: Shrub e ittt

Slope iI‘hirmi.ng AlEOJ\:/c é?ﬁ(}ir Bt AHEOJ:VC Ij%l‘l(}zr Bt Li(tter

aspect mtensity ground ground Total ground ground Toral

0 (CK) 0.82£0.21b 0.5540.12b 1.3740.33 b 0.15£0.02d 0.26+£0.02b 0.41£0.04 ¢ 1.26%0.26 a
i3 5 1.11+0.17b 0.80+0.07 b 1.91+£0.24b 0.2140.03 ¢ 0.31+0.01 b  0.5140.04 bc 1.2040.24 a
%Ts;g 15 1.384+0.17a 0.98+0.09a 2.36+0.26a 0.304+0.03b 0.324+0.03b 0.624+0.06b 1.2040.15a
25 1.834+0.27a 1.25+0.17a 3.09%£0.44a 0.364+0.03a 0.41+0.03a 0.784+0.08a 1.094+0.13 a
0 (CK) 0.63£0.08 ¢ 0.4340.06 ¢ 1.05£0.14 ¢ 0.11£0.01 ¢ 0.2040.01 ¢ 0.31£0.01 ¢ 0.8440.17 a
fﬁfy 5 0.7240.14 be 0.4620.08 b 1.16+0.19 be 0.1840.01 b 0.300.04 b 0.48+0.05b 0.8740.13 a
slope 15 0.98+0.14 ab 0.674+0.10b 1.6940.17b 0.23+£0.01 a 0.36%£0.01a 0.594+0.02a 0.834+0.13a
25 1.054+0.21a 0.70+0.13a 1.75+£0.34a 0.27£0.04a 0.404+0.03a 0.684+0.07a 0.79+0.15a
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Table 3 Effect of thinning intensity on carbon density of soil of Quercus aliena var. acuteserrata
secondary forest on southern slope of Qinling Mountains t/hm?

B a IF] 4388 32 / % +J2/em Soil layer il

Slope aspect Thinning intensity 0~15 15~30 30~45 Total
0 (CK) 42.7343.04 19.57+3. 64 10.51+1.16 72.8144.67
5 10, 642, 74 +3. 44 34 442, 9
B Sunny slope 5 10, 642,74 18.8743. 44 10.13+1.59 69.6412.93
15 41.5042. 71 18.23+1.30 10.78+0. 94 70.52+2.50
25 40.92+2.41 18.08+3. 30 10. 64+1.68 69.6343. 04
0 (CK) 46.404+2.76 19. 5944, 69 10.17+0. 92 76.16+7.27
47.39-+2. 64 . gt 4o 13
W13 Shady slope 5 17.39+2. 64 19.24+4. 86 10.03=+3.02 76.6618.13
15 45.434+2.04 19.14+£2.76 10.38+1. 69 74.96+4.18
25 45.66+3.26 18.86+4. 45 10.45+2. 49 74.9742.88
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Fig. 3 Effect of thinning intensity on total organic carbon
density of Quercus aliena var. acuteserrata secondary

forest on southern slope of Qinling Mountains
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