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Long-term effects of different thinning intensities on understory plant diversity of
Pinus taiwanensis plantations in Dabieshan Mountain of central China

Ma Chuang Liu Yanchun Wang Menghan Ma Siyu Li Qinglin  Su Fanglong
Yang Zhongling Li Guoyong
(International Joint Research Laboratory for Global Change Ecology, Laboratory of Biodiversity Conservation and Ecological

Restoration, School of Life Sciences, Henan University, Kaifeng 475004, Henan, China)

Abstract: [Objective] This study aims to investigate the long-term effects of different intensities (low,
medium, and high) of thinning on the species richness, diversity, and community structure of understory
vegetation in artificial forests of Pinus taiwanensis plantations in the Dabieshan Mountain of central China
through long-term fixed-point observations. [Method] This study selected long-term thinning experimental
plots of Pinus taiwanensis plantations in the Dabieshan Mountain. Understory plant diversity index and

different main soil physicochemical properties were measured after 17 years of thinning intensities of 0
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(control), 10%, 20% and 30%, and the indexes of different soil physicochemical properties were determined.

The long-term effects of varied thinning intensities on understory plant diversity were analyzed.

[Result] (1) As thinning intensity increased, soil available phosphorus content gradually decreased, with the

rate of decline accelerating progressively. (2) The Margalef richness index, Pielou evenness index, Simpson

diversity index and Shannon-Wiener diversity index increased first and then decreased with the increase of

thinning intensity. (3) Correlation analysis revealed that surface soil (0—10 cm) organic carbon content

was significantly positively correlated with the Pielou evenness index of understory plants.

[Conclusion] Understory plants play a key role in soil and water conservation, microclimate regulation, and

the maintenance of biodiversity. This study finds that the diversity of understory plants in Pinus taiwanensis

plantations first increases and then decreases with increasing thinning intensity. Among them, 10%—20%

thinning intensity can sustainably enhance understory plant diversity. This finding provides data support and

scientific evidence for a better understanding of long-term ecological benefits of thinning in plantations.

Key words: Pinus taiwanensis plantations; understory plant; diversity; thinning intensity
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12.75 +4.50a
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Tab. 2 Basic physicochemical characteristics of soil
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20 10~20 2.239 +0.702a 0.414 £ 0.069b 27.264 +2.475a 4.850 £ 0.742a
30 10~20 2.992 £0.327a 0.548 £ 0.033ab 32.408 £3.268a 3.175 + 0.409a
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Fig. 1 Effects of thinning intensity on species diversity of understory plants
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Tab. 3 Analysis of multiple linear stepwise regression model affecting understory vegetation diversity index

[HAR SN plE P iR % "l Py
Shannon-Wiener 2 5L NOUPS 0.061 0.015 4.232 0.001
Margalef & FE 48 4L NOUPS 0.230 0.024 9.645 < 0.001

UPD -0.007 0.002 -3.140 0.009
0~10cm TN 0.378 0.162 2.333 0.040
Pielou ¥J5] EF8%L 0~ 10 cm SOC 0.005 0.002 2.236 0.043
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