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Dynamic characteristics and its influencing factors of the volatile carbon content
of Pinus koraiensis at different diameter classes
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(College of Forestry, Key Laboratory of Forest Resources & Environmental Management of State Forestry and Grassland
Administration, Research Center of Forest Management Engineering of State Forestry and Grassland Administration,

Beijing Forestry University, Beijing 100083, China)

Abstract: [ Objective | Carbon content is one of the key factors when estimating carbon storage.

Accurate measurement of carbon content and finding its influencing factors can improve the accuracy of
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the prediction of carbon storage. [ Method ] Tree cores collected in the plots of mature forests in the
broardleaved Korean pine forest of Jiaohe, northeastern China were taken as samples in this study.
Carbon content of frozen, oven-dried and natural air drying samples of Pinus koraiensis from 1987 to 2016
were attained in order to qualify the volatile carbon content and to compare the characteristics of the
interannual variation of the carbon content attained by different drying methods. In this passage, volatile
carbon content was qualified with frozen and oven-dried carbon content considering the relative stability of
them. The relationship between volatile carbon content and three climate factors as well as size class and
annual growth was developed. [ Result] (1) The results showed that significant difference among carbon
content of different drying methods was only found in trees of large diameter class. (2) The fluctuation
characteristics of volatile carbon contribution differed in small and large class and the interannual
variations were more remarkable in small class. The volatile carbon contribution reached 24.46% in
small class and 9. 72% in large class. Also, the volatile carbon contribution in large class lagged behind
that of small class. (3)The volatile carbon contribution was mainly limited by the temperature in winter.
In small class, the volatile carbon contribution showed negative response to temperature in December of
that very year, while in large class, it responsed negatively to the temperature in last December. (4 ) The
precipitation of this January had positive influence in volatile carbon contribution of large class and the
volatile carbon contribution of small class showed positive response to PDSI of this June, which inspired
us that the effect of volatile carbon may be related to trees’ dormancy or other defensive mechanisms.
[ Conclusion | Therefore, it is necessary to take volatile carbon content into account while estimating the

forest carbon storage without ignoring the influence of size class. It is also necessary to make a deep

analysis of the influencing factors of volatile carbon contribution.

Key words: volatile carbon; Pinus koraiensis; diameter class; climate factor
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Tab.1 Correlations between volatile carbon contribution and temperature for P. koraiensis of large and small diameter classes
KAEY Large diameter class /NG Small diameter class
A4 Month AR Temperature L —4FE Temperature AR IR B Temperature L —4FEE Temperature
in the very year in the previous year in the very year in the previous year
r P r P r P r P
1 H January -0.27 0.150 7 0.01 0.958 9 -0.32 0.085 4 -0.26 0.172 0
2 H February -0.21 0.256 7 -0.02 0.902 0 -0.36 0.050 1 0.01 0.977 2
3 H March -0.22 0.246 3 0. 05 0.797 8 -0.17 0.381 2 0.13 0.499 7
4 H April -0.10 0.6153 0.26 0.175 8 -0.02 0.9305 -0.04 0.8412
5 H May 0.22 0.253 0 0.17 0.373 2 0.09 0.643 7 -0.08 0. 666 3
6 H June 0.13 0.489 5 -0.06 0.771 0 -0.01 0.977 6 0.31 0.104 7
7 H July 0.18 0.3350 0.20 0.286 3 -0.15 0.4322 0. 01 0.961 7
8 H August -0.05 0.773 4 0.03 0.870 9 0.05 0.808 5 0. 07 0.701 7
9 H September 0.13 0.506 9 0.09 0.643 0 0.11 0.5525 -0.04 0.828 2
10 7 October -0.05 0.787 3 -0.30 0.1105 0.18 0.3306 0.20 0.300 3
11 A November -0.18 0.3395 -0.34 0.070 5 0.29 0.116 4 0.33 0.083 2
12 H December -0.06 0.768 6 -0.46 0.012 4" -0.39 0.0325" -0.17 0.367 4
AFEF-F Annual mean -0.22 0.2357 -0.22 0.2575 -0.27 0.146 3 -0.04 0.8226

" P<0.05 MHXMHRE, TR, Notes:

represents signifieant correlation at P <0. 05 level. The same below.

R2 KNERAMFEMEBRTHSEKBBERXXER

Tab.2  Correlations between volatile carbon contribution and precipitation for P. koraiensis of large and small diameter classes

KAZEL Large diameter class

/INMEZ Small diameter class

A Month MAEREIK Precipitation —4EF&IK Precipitation MAEREIK Precipitation b —4EF&IK Precipitation
in the very year in the previous year in the very year in the previous year
r P r P r P r P
1 A January 0.38 0.039 8* 0.32 0.095 8 -0.10 0.590 8 -0.18 0.3570
2 A February -0.05 0.773 2 -0.23 0.230 8 -0.02 0.9213 0.32 0.088 8
3 A March 0.11 0.546 7 -0. 14 0.4753 -0.08 0.673 9 -0.05 0.801 2
4 A April -0.10 0.585 4 0.19 0.317 7 0.31 0.099 3 -0. 14 0.476 9
5 A May -0.08 0.669 8 -0.16 0.396 3 -0.01 0.942 4 0.20 0.288 5
6 H June -0.20 0.299 6 0.22 0.256 2 0.28 0.129 4 -0.27 0.155 1
7 A July -0.06 0.765 5 -0.27 0.159 0 0.17 0.380 7 0.03 0.891 8
8 H August 0.32 0.084 7 -0.07 0.714 6 -0.07 0.713 8 -0.19 0.326 4
9 A September -0.10 0. 600 2 -0.17 0.386 6 -0. 14 0.468 0 -0.09 0.6459
10 H October 0.25 0.1822 -0.16 0.417 7 -0.23 0.216 2 -0.34 0.0727
11 H November 0.09 0.633 2 -0.25 0.193 9 -0.08 0.670 8 0.09 0.6339
12 A December -0.06 0.759 3 -0.04 0.8519 -0.24 0.199 9 0.22 0.248 6
4E5F-24 Annual mean 0.03 0.892 3 -0.23 0.2257 0.12 0.528 8 -0.18 0.363 6

IARTI BF 2 5, U MR 07 U MR AT
AR TE AR I S ML/ FEAS B/ MR LR
i it N V4 R R L 44 2 b Ak 2R T3 3 nT aE
I ABTEWFTE /MR G LR 5 B SRAF PRAR AL I AT 7 2
B PR MR TR 5 BRI 2 45 R SR B R
ML AR /A N Y VAN Gt AR VNG RE L Y- XV TAL N

ik 209% LA I, Hid 2005 45 /NS G 2T RN 5 PR BT
R 24. 46% , RARGLTAN I K M BT k-t 15 )
9% LA I, WIS K PERR ST T 25 RS BRI STk AN
B, AT GE R — 2 UE B T & ik )
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Tab.3  Correlations between volatile carbon contribution and PDSI for P. koraiensis of large and small diameter classes

KAELH Large diameter class

/INMEZE Small diameter class

F 44 Month 4F PDSI = —4F PDSI 4R PDSI L —4F pPDSI
PDSI in the very year PDSI in the previous year PDSI in the very year PDSI in the previous year
r P r P r P r P
1 H January -0.03 0.890 2 -0.06 0.776 5 0. 04 0.849 9 0.21 0.278 7
2 H February -0.02 0.927 9 -0.08 0.681 9 0.03 0.892 2 0.26 0.175 4
3 H March 0.03 0.876 5 -0.13 0.516 7 0.03 0.8850 0.24 0.204 2
4 H April 0.04 0.8310 -0.06 0.7559 0.11 0.5770 0.15 0.439 0
5 H May -0.03 0. 866 6 -0.17 0.379 4 0.15 0.414 2 0.21 0.264 3
6 J June -0.09 0.653 8 -0.06 0.749 1 0.37 0.041 2" 0.07 0.708 4
7 A July 0. 00 0.986 2 -0.08 0. 665 1 0.36 0.054 1 0. 10 0.595 4
8 J1 August 0.08 0.689 5 -0.11 0.555 8 0.22 0.2327 0.07 0.710 2
9 H September 0.08 0.663 7 -0.18 0.348 9 0.09 0.618 5 0. 04 0.8309
10 7 October 0.16 0.396 6 -0.16 0.409 5 0.07 0.698 0 0.03 0.876 5
11 7 November 0.17 0.378 2 -0.17 0.364 9 0.07 0.714 1 0.07 0.720 6
12 H December 0.15 0.433 1 -0.12 0.520 1 0. 05 0.809 5 0. 05 0.807 9
AFEF-F Annual mean 0. 06 0.762 5 -0.14 0.480 8 0.15 0.436 1 0.14 0.460 6

R4 KPDERARBREHRTHESERERERTURBXXR

Tab.4  Correlations between volatile carbon contribution and tree ring growth and growth rate of Pinus koraiensis at

different diameter classes

AR AT Increment B4 KA Increment AR KB Growth bR Growth
I H Ttem in the very year in the previous year change rate in the very year  change rate in the previous year
r P r P r P r P
KAZEHK Large diameter class -0.10 0.612 8 -0.13 0.504 4 0.04 0.879 4 0.08 0.723 7
/IR Small diameter class -0.04 0.836 2 0.02 0.906 4 0.10 0.681 9 0.13 0.596 2
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Fig.6 Percent change of growth of Pinus koraiensis at different diameter classes
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Characteristics of plant community in the Guizhou Chishui Alsophila spinulata National
Nature Reserve,southwestern China

Liu Qin' Deng Hongping' Li Zongfeng' Liang Sheng’ Li Qiulin' Ni Dongping'
(1. School of Life Sciences, Southwest University, Key Laboratory of the Eco-Environments in Three Gorges Reservoir Region
of Ministry of Education, Chongqing 400715, China;
2. Chishui Alsophila spinulata National Nature Reserve Administration, Chishui 564700, Guizhou, China)

Abstract. [ Objective | In this study, the Guizhou Chishui Alsophila spinulata National Nature Reserve

was taken as the research site, and the characteristics of different plant communities were analyzed and
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