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Table 1 General situation of P. massoniana plantations plot in south subtropical area of Guangxi
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Different lower letters show significant differences under
different stand ages in the same soil layer (P<C0. 05) ,and dif-
ferent capital letters indicate significant differences among dif-
ferent levels of the components of the forest at the same stand
age (P<0.05)
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Fig.1 Organic carbon content in different soil layers in
the P.massoniana plantations at different stand ages
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Fig. 2 Soil carbon storage in different soil layers in the
P. massoniana plantations at different stand ages
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Table 2 Pearson correlation coefficient of soil organic carbon content, carbon storage,some vegetation factors,and soil factors in dif-

ferent stand ages
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2 5 N
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5t ner D ek ner W wywe R Stnding pH{E Soil e K
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AT LI
S . 0.782 0. 843 —0. 287 0. 456 0.947" " 0. 370 —0.204 —0.840" " 0.412 0.138
Soil organic
carbon content
- S A
Soil carbon 0. 860 0. 890 —0.095 0. 608 0.929" " 0.413 —0.270 —0.797" " 0.465 0.232
storage

Note: * * means P<C0.01

R3 FRIBETEEVNHRSE RBEESHERN EMHEWER Pearson HX RH

Table 3 Pearson correlation coefficient of soil organic carbon content, carbon storage,community and above ground biomass in differ-

ent soil layers

+ HEA Bk & 4 Soil organic carbon content

+ A% I Soil carbon storage

i H
Item 0—20 cm 20—40 cm 40—60 cm 0—20 cm 20—40 cm 40—60 cm
T V& S Y i ‘o . . .
Community total biomass 0. 958 0. 609 0. 696 0. 780 0.168 0.470
DA (AR =X )
H £ 03 2k it 0.957"" 0.604" 0.695" 0.776"" 0.165 0.471

Above-ground biomass

Note: * means P<C0.05, * * means P<C0.01
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Dynamic Changes of Soil Carbon Storage of Pinus massoniana
Plantations at Different Stand Ages in Guangxi

LI Yufeng"”*,MA Jiangming'**,HE Jinghua'”*,QIN Jiashuang'**,LING Tianwang’ ,
LI Mingjin’ , YANG Zhangqi’ s WANG Yongqi'* . SONG Zunrong'**

(1. Institute for Sustainable Development and Innovation, Guangxi Normal University, Guilin, Guangxi, 541006, China; 2. Key La-
boratory of Ecology of Rare and Endangered Species and Environmental Protection, Ministry of Education, Guilin, Guangxi,
541006 ,China; 3. Guangxi Key Laboratory of Superior Timber Trees Resource Cultivation, Nanning. Guangxi, 530002, China;
4. Guangxi Institute of Botany,Chinese Academy of Sciences.Guilin, Guangxi,541006,China;5. Zhenlong Forest Farm of Hengx-
ian, Nanning, Guangxi, 530327, China)

Abstract: The objective of this study was to understand the dynamic changes of soil carbon storage in Pinus
massoniana plantations of different stand ages. The P. massoniana plantations of different ages (young
stand, middle-aged stand,mature stand,and overripe stand) of Zhenlong Forest Farm of Hengxian in Guangxi
were selected as the research object to study the change characteristics of forest soil organic carbon content
and soil carbon storage,and discuss its influencing factors. The results showed that with the growth of stand
age,the soil organic carbon content and soil carbon storage of each soil layer showed an overall increasing
trend,and there were significant differences in different forest ages of the same soil layer. The soil organic
carbon content in the 0 — 60 cm soil layer at different stand ages was as follows: Overripe stand (16. 82 =+
0.23) g/kg > mature stand (13.4740. 14) g/kg>>middle-aged stand (10. 9140. 38) g/kg > young stand
(10. 74=40. 14) g/kg,and the difference was significant (P<C0. 05). The soil carbon storage in the 0—60 cm
soil layer at different stand ages was as follows: Overripe stand (104. 92 4 18.08) t/hm’® > mature stand
(100.52+1.18) t/hm”*>middle-aged stand (80. 25£5. 34) t/hm”>young stand (80. 23=+4.54) t/hm”,and
the difference was significant (P <{0. 05). The soil organic carbon content and soil carbon storage of each
stand age were mainly concentrated in the 0—20 cm soil layer,and decreased with the increase of soil layer
depth, which was manifested as the phenomenon of soil carbon accumulation. The proportion of soil carbon
storage in surface layer (0—20 ¢m) was significantly higher than that of other soil layers,indicating that the
P. massoniana plantations of different ages mainly affected the carbon content of the soil surface layer. There
was no significant correlation between the soil organic carbon content,soil carbon storage of different stand a-
ges and the Shannon-Wiener index,species richness, litter layer existing stock, total porosity,soil water con-
tent,soil pH value of trees and shrubs (P >>0. 05) ,and it had a extremely significant positive correlation with
root biomass (P<C0.01) ,and a extremely significant negative correlation with soil bulk density (P<C0.01).
The total biomass and above-ground biomass of the community were significantly positively correlated (P <
0.01) with the soil organic carbon content and soil carbon storage in the surface layer (0—20 c¢cm) ,and were
significantly positively correlated with the soil organic carbon content in the 20 —40 and 40 — 60 cm layers
(P<C0.05) ,but there was no significant correlation with the soil carbon storage in the latter two layer. The
results provided a scientific basis for studying the dynamic changes of soil carbon storage, which was ulti-
mately conducive to the realization of multi-objective sustainable management of P.massoniana plantations.
Keywords: soil organic carbon content, soil carbon storage,influencing factors, stand ages, Pinus massoniana

plantations
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