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carbon fractions and carbon pool management index in
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Abstract: [ Objective] This study aims to reveal the differentiation mechanisms of soil organic carbon components
along the soil profile under multi-generation continuous planting of Eucalyptus plantations, thereby providing
theoretical support for sustainable management strategies to mitigate the decline in site productivity caused by
continuous planting. [ Methods ] Using a space-for-time substitution approach, a total of 203 sampling points were

established in the first-generation (T,) , second-generation (T,) , and third-generation (T,) Fucalyptus
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plantations, along with Pinus massoniana forests (CK) as a control in Guangxi Gaofeng State Owned Forest
Farm. Soil pH value, organic matter, nutrient elements, and carbon fractions—including soil total organic carbon
(TOC), soil easily oxidized carbon (EOC), dissolved organic carbon (DOC), and other carbon fractions—were
analyzed in the 0—20 cm and 20—40 cm soil layers. The carbon pool management index (CPMD) was introduced to
assess soil carbon pool quality. [ Results] (1) With increasing continuous planting generations, the TOC and EOC
contents in the 0—20 cm soil layer decreased significantly (TOC: 14.43~10.17 g/kg; EOC: 3.32~3.11 g/kg) ,
and the DOC content was highest in the T, (0.44 g/kg), which was significantly higher than in the CK (0.24 g/kg).
In the 20—40 cm soil layer, TOC also showed a decreasing trend (7.01~5.37 g/kg) , but the differences between
EOC and DOC were not significant. (2) The CPMI of the 0—20 cm soil layer in the continuous planting stands
(69.33~77.87) was significantly lower than that of the CK (100.0), while the CPMI of the 20—40 cm soil layer
decreased with the increase of planting generations (T,—T,: 172.16—120.05) , indicating that the quality of the
surface soil carbon pool was degraded by continuous planting, and the carbon activity in the subsoil was more
significantly affected by the planting generations. (3) Redundancy analysis showed that TOC in the 0—20 cm soil
layer was mainly driven by total nitrogen (TN) and organic matter C(OM), DOC was positively correlated with Fe
and total phosphorus (TP) content, and EOC was positively correlated with Zn and Cu. TOC in the 20—40 cm soil
layer was significantly affected by available nitrogen (AN) and OM, while DOC showed strong correlations with
Cu and Mg. [ Conclusion] Multi-generation continuous planting of Eucalyptus leads to a decline in the stability of
soil organic carbon pools. Carbon pool management should consider generational differences and soil layer
characteristics to optimize fertilization and litter management. It is recommended to take reasonable measures such
as mixed planting, rotation, and fertilization management to maintain and enhance soil carbon storage and quality.
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Table 1 Characteristics of soil pH, organic matter, and nutrients in 0-20 cm layer of Eucalyptus

plantations with different planting generations
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Table 2 Characteristics of soil pH, organic matter, and nutrients in 20-40 cm layer of Eucalyptus

plantations with different planting generations
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Fig. 2 Characteristics of soil organic carbon fractions
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Table 3 Characteristics of soil carbon pool quality in 0—20 cm and 20—40 cm layers of

Eucalyptus plantations with different planting generations

0—20 cm 20—40 cm
B H
T, T, T, CK T, T, T, CK
Tl PR JE A LT 0.936+£0.301a  0.955+0.294a  0.95740.314a  1.000£0.000a 1.5540.581b 1.70£0.477a 1.4240.719b  1.000£0.000c
Tl PE4 K CPI 0.832£0.405b  0.7260.399b  0.766+0.316b  1.000%0.000a 1.104:0.256a 0.9440.233¢ 0.8440.361c ~ 1.00040.000b
BREEE AR CPMI 77.87+12.19b  69.33+11.73b  73.31+9.92b 100.0£0.00a  172.16435.25a  160.49£29.64h  120.05+17.28¢c  100.0£0.00d
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Fig. 3 Redundancy analysis of soil pH, organic matter, nutrient elements, and organic carbon fractions
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