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Growth and Soil Physicochemical Properties in the Mixed Forest of Cunninghamia lanceolata

and Tsoongioden odorum in Different Aged and Multi-Layer Forests
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Abstract: In order to explore the change characteristics of soil physical and chemical properties and soil nu-
trient contents and the main factors driving the changes of soil fertility after the introduction of Tsoongio-
den odorum into the pure forest of Cunninghamia lanceolata ,in this study,three forest types were used as
the research objects,i. e. ,pure T. odorum and C. lanceolata forests,different-aged and multi-layered mixed
forest of T. odorum &. C. lanceolata. The stand growth index, soil physicochemical properties, nutrient
contents and stoichiometric ratios of three forest types were measured. The stand structure,forest growth
and soil fertility characteristics were analyzed. The results showed that 1) the values of the tree height and

diameter at breast height (DBH) of C. lanceolata and T. odorum in the mixed forest were 5.3 m,2. 52 cm

Wi B 2021-01-28 {EE HHEI:2021-02-23
EETA ) PR R0 E A 2021721 5) ) P AIHT K 3h & & 0 CHERE AA17204087-8) 5 [ 5K 8 S AT & 121 51 B
(2017YFD0601101-2) ,
FE—1EE N WHER TR, BRI ST RS, E-mail: 750904887 @qq. com
* BIEEE M M HR . BRSO AR Kot 1 4E RS . E-mail: fjyangmei@126. com



126 PO LA B 2 4 37 &

and 18. 56 m,20. 19 m,respectively, which were significant higher than those in pure forest. 2) There were
significant differences in soil physical characteristics among soil layers of 3 forest types. Compared with the
pure forests,the soil density of the mixed forest decreased by 4. 84% —11. 94 % , the soil porosity increased
by 10.29% —22. 27 % , the water holding capacity increased by 8. 62% —34. 54 % ,and the soil pore struc-
ture and water holding capacity were improved. 3) There were significant differences in soil organic mat-
ter,total nitrogen,total phosphorus,total potassium and available nutrients among pure and mixed forests.
The nutrient contents of the mixed forest were 7. 8741. 31% and 14. 32% —53. 57% higher than those of
C. lanceolata and T. odorum pure forests, respectively. The contents of soil organic matter and nutrients
were in the order of mixed forest,pure C. lanceolata forest,pure T.odorum forest. 4) The average values
of soil C* N and C : P ratios in mixed forest were 16. 62 and 61. 46, respectively, which were lower than
those of pure forests,indicating that in the mixed forest, both soil N and P effectively released. It was con-
cluded that in the mixed forest,the T. odorum could obtain a better shade environment suitable for its
growth,and the niche complementarity between the two tree species was formed,which improved the utili-
zation rate of space and natural resources,and promoted the growth of trees. The contents of soil organic
carbon and nutrients in the mixed forest were significantly higher than those in pure forest. Intercropping
T. odorum in C. lanceolata forest could accelerate the transformation and mineralization of soil microor-
ganisms.

Key words: different-aged and multi-layered mixed forest; stand transformation; Tsoongioden odorum

mixed forest; soil physicochemical property; soil nutrient stoichiometry
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Table 1 Growth situations of different forest types
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Fig. 1 Diameter distribution of Tsoongioden odorum in
different forest types
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Table 2 Comparison of soil physical properties of different stands
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Table 3 Comparison of soil organic matter and nutrient contents in different stands
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