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Impact of logging on carbon density of broadleaved-Korean pine mixed forests on

Changbai Mountains
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| State Key Laboratory of Forest and Soil Ecology , Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang 110016, China

2 Graduate University of Chinese Academy of Sciences,, Beijing 100049, China

3 Jilin Forest Industry Group,, Lushuihe forestry bureau, Baishan 134506 , China

Abstract: Forest harvest practice is essential in influencing forest carbon density. Different logging methods, logging
intensity, recovery methods, and recovery time have a profound impact on the forest ecosystem carbon density. Mixed
broadleaf Korean pine ( Pinus koraiensis) forest is an important component of temperate forest in China. Recent years, with
the increase of forest harvest practice in broadleaved Korean pine forest, it is necessary to the study the impact of logging on
broadleaved Korean pine forest ecosystem carbon density.

We established 1 hm’>x 11 permanent sites from 2007 to 2009 including primary and secondary broadleaved-Korean
pine mixed forests after logging based on different logging intensity and recovery time on Changbai mountains, northeast
China and use the method of replacement between time and space to find out the impacts of logging intensity and recovery
time on forest ecosystem carbon density. We investigate aboveground vegetation ( DBH>2cm), collect litter layer and
sampled soil samples of each site. We use ailometric equation and transforming relationship between biomass and carbon
content to estimate aboveground vegetation carbon density, use dry matter per unit area of litter layer and carbon content to
estimate the litter layer carbon density and use soil bulk density, per unit mass of carbon content to estimate soil carbon

density.
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Our results show that carbon density of vegetation and soil declined after logging, and the impact of logging on
vegetation carbon density is mainly reflected in the main forest layer( DBH>20cm) , and in the soil surface (0—20cm).
We also found an increase in both vegetation (30% logging intensity: y=2. 17x+64. 01, R’ =0.801, P<0.01; 40%
logging intensity: y=2.46x+37.87, R*=0.783, P<0.01) and soil carbon density (y=2.34x+76.91, R*=0.847, P<
0.01) with recovery time increasing. There is no significant impact of logging intensity or recovery time on litter layer
carbon density, but different recovery methods has a significant impact on litter carbon density (larch plantation> Mixed
broadleaf Korean pine forest>birch forest). There is a negative linear correlation between vegetation carbon density and
logging intensity (y=-0.9x+91.17, R*=0.626, P<0.01).

These results imply that although deforestation causes the reduction of forest ecosystem carbon density, the appropriate
logging intensity and recovery time may solve the contradiction of timber production and carbon sequestration. Base on the
relationship between carbon density and recovery time and logging intensity, we believe 30% logging intensity and 45 years’

rotation are better for forest ecological recovery, timber production and carbon fixing.

Key Words: Broadleaved-Korean pine mixed forest; logging; carbon density; Changbai Mountains
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Table 1 General information of study sites
S AL BR MZAA 74
s B RA Loggi\jj?ijisity A Ifny A

ot No. Forest type Survey time Logging time % /(B ) Jem

JELA6 ] AR AR 2007 - - 928 15.84
B G AR /N 2007 1985 40 1819 8.61
B,” ZURCRAK 2008 2007 30 541 12.98

FIAEAR (B RS AR 2007 1970 100 2556 8.66

TR FABR (5 RS R TE TR 2007 1970 100 1496 8.66

PG AR/ 2008 1980 30 929 13.56
E, TUCRAK 2009 2008 30 672 7.14
F G AR /N 2008 1988 40 1975 7.76
F, TUCRAK 2009 2008 30 875 7.01
G G AR /N 2008 1992 40 1860 7.92
G, TURCRAK 2009 2008 40 917 6.9
H NG [T FAR /S 2007 1980 30 982 15.08
H, TUCRAR 2008 2007 40 665 8.13
I PG AR 2009 1985 30 653 14. 84
J AR /N 2009 1997 30 1673 8.99
K WA | TR 2009 1996 40 1592 8.84
* FEHLAR 5 FREE SRR 27 BN Y 4E R ARG IR AR A
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K EXCEL 2010, Origin 8.5 Fll SPSS16. 0 #AFBEATRAR ST 0 F2z P, SR R 1m0 0 07 3k i A7 R A58 2
PR A I [ 45 0 28 5 R AU, T AR O R iR 22 (RMSE ) AR X 44 7 AR 152 2% ( RMSEr ) A8 bR IEA 7 10145 3500
BniE . RAEHEZE I 2270871 (One way ANOVA) Fil Duncan #1725 5 M U456 R MR 2%
2 HRE5H
2.1 FEMOAEBE JRVEY) AL S RGURRE

TE 11 B, JEUG A - COARAR (A) RO 2 B T B R, O 152 87 MgC/hm?, 8 35 0 T HLAUL 4% B 3
(P<0. 01 ) 3 5% H i 1] BF ] 74 Ff ) 5 ) T 25 BE S5 /N, 1 64 52 MgC/hm? (B,) , 77. 4 MgC/hm? (E,)
62.21 MgC/hm?(F2) ,45. 14 MgC/hm?( G, ) 1 60. 18 MgC/hm’(H,) , B F MK T HALLSFEH (P<0.01) (% 2)

R2 EBEMESREBRTE
Table 2 Carbon density in 11 sites
b . *E%Eﬁlk’%fff . AV Wy ik 8 . .ifgﬁl}é"%ff{“ . R RS
Plot No. egetation carbon Litter layer carbon density Soil carbon density Ecosystem carbon
density/ (MgC/hm?) /(MgC/hm?) /(MgC/hm?) density/ ( MgC/hm? )
A 152.87+20.90 18.61+6.22 155.3+6.92 326.78+22.11
B 103.12+12.88 15.73+4.31 129.86+5.08 235.71£17.95
B, 64.52+7.24
C 73.54+7.13 10.29+3.01 149.77+7.16 233.6+14.33
D 95.85+6.95 58.01+12.78 141.58+4.32 295.44£16.19
E 122.65x16. 17 17.5+£3.77 142.56+5.21 289.71£20.01
E, 77.46.72
F 98.45+8.84 22.85+4.65 124.16+6. 14 251.46+£21.47
F, 62.21+7.29
G 82.95+7.02 19.97+3.92 114.17+7.66 223.09+£15.33
G, 45.14+6.44
H 121.68+13.91 26.26+7.17 139.87+6.51 284.81£17.97
H, 60.18+5.13
1 114.37x10.87 21.08+6.39 132.42+5.91 267.87+13.17
J 93.89+8.26 18.24+4.09 105.33+7.09 222.46+19.36
K 80.72+8.01 17.97+5.13 107.26+3.22 211.95+17. 14

JE 46y T I 20 b MR B ik P AR T AR 160 -
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FAKH IR 2 55 95 F2 MR 2 T AR Bl 285 85 AH 25 A8 K (e
MR E S 2.90% , IRMK)ZE i 41, 52% , EMIZ 5
55.57% ; ¥ A BR. AR )ZE S 2. 46% , IR MK JZ
31.26% , EMZE 1 66.27% ) (K 1), B )5 R A R
CEAAPRARTR 2 TR A Bl %% B T o 4 e 2% 38 19 L 491 22 o pro P
fe IR R DA AR T PR T ARl 255 88 T o L e Primeval forest ~ Korean pine Betula platyphylla Suk
BRI LIS T IR LR R 2D AR (R 2) R Sa—

AE 11 AR Y3 TE DR BEE %5 270 3 big 1 Carbon stocks of forest cach diameter class in three types
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A5 R AR5 B K A2 B 8] TG I 35 A OGO &R (P>0..05)

FAEHL Y 1R (B AE 100—160 MgC/hm® Z (0], HJC .3 22 5% (P>0. 05) . JEUhR AR i 9 4
S SRR A TE A, TAEHL B .C D F .G H \1.J Al K 1Y -3 Z 0% 8 1 T A o 2 0k )32 B
22 R AR PR R HAE DY B 5 B P 2 M 22 5 T X IR M b - 2 R B AR (3R 2) . AR HB AR URVE
YRR I B B A S R G IR MR 0 AR 3 R G B K, AR B AR T I A e 1
HERRGWRFE LN TR M (£ 2) .

2.2 SRAKERBE 5K B [R]R AR Bl 23 1 e

SRAR PRI AR DY B 2% 1140 52 i M P e, RO SR AR R A /) | A K A2 B ) A (R AT ] B L)
PRI P M R 2 0 IR (81 2) o P R B S Al e o A R I R A C S R (R =0. 726,
P<0.05) , AP 20025 R D Bl 2 Ao ) 2 o S 2R PRI K (B 2)

& _ TN 0 - S 0
fa :ig | y=2.17x + 64.01 R E0% lzg | y=246x+37.87 RACHE40%
3 R =0.801 P<0.01 R2=0.783 P<0.01
130 | 110 -
Jé*l(:; 120 E 100 |
&g 10 90 |
§§ 100 | 80 L
EE g | 70
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R 50 |
2 60 ‘ ‘ ‘ ‘ ‘ ‘ e 1 1 1 J
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Fig. 2 Relationship between vegetation carbon density and recovery time
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Fig.3 Relationship between carbon density and logging intensity
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Fig.4 Vegetation carbon stocks changes of different diameter classes along recovery time
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