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Influence of thinning on the stand structure of Larix
principis-rupprechtii plantations

Shao Xiyuan Peng Daoli Wang Cheng
(Key Laboratory of Forest Resources & Environmental Management of National Forestry and Grassland Administration,

Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] This study aimed to analyze the regulatory effects of thinning on the stand structure
of Larix principis-rupprechtii plantations, identify the optimal thinning intensity for middle-aged stands, and
provide a scientific basis for the structural optimization and quality improvement of regional plantations.
[Method] Taking twelve standard sample plots of Larix principis-rupprechtii middle-aged stands (28 a) in
Saihanba Mechanical Forest Farm of Hebei Province as the research objects, four treatments were set up:
control (CK, 0% thinning), light thinning (LT, 21% thinning), moderate thinning (MT, 40% thinning), and
heavy thinning (HT, 56% thinning). The driving effects of thinning on 11 structural factors in both non-
spatial and spatial stand structures were systematically quantified. Based on the entropy weight-
multiplication and division coupling model, the forest stand structure index (FSSI) was established to
evaluate the comprehensive effects of different thinning treatments. [Result] (1) Compared with the control,

thinning treatments significantly increased the diameter at breast height, tree height, crown width, and

Wfs B H#A: 2025-10-13 f&[E B HA: 2025-12-03

HEMB: B K E SRR (2023YFD2200403) .

FE— 1 AR . FEM T FRMAEHIL S5HR . Email: 3278802549@qq.com  Hbhik: 100083 Ak 5T i X i L A B 35 S AL at bk
KRR B o

BEEE: PER, HLAETIW, #a%. EEFFT I AR TREIN S P . Email: dlpeng@bjfu.edu.en  Hidik: [7 |

TR https://j.bjfu.edu.cn; https:/journal.bjfu.edu.cn


https://doi.org/10.12171/j.1000-1522.20250393
https://doi.org/10.12171/j.1000-1522.20250393
https://doi.org/10.12171/j.1000-1522.20250393
mailto:3278802549@qq.com
mailto:dlpeng@bjfu.edu.cn
https://j.bjfu.edu.cn
https://journal.bjfu.edu.cn

54

FRBER A5 - ) Ao e I AR N AR G5 A RIS 117

productivity of the stand, and the magnitudes of increase varied among these indicators. (2) MT and HT

significantly reduced the competition index and stand layer index of the stand, while all treatments had no

significant effect on the uniform angle index, crowding degree, neighborhood comparison, and leaf area
index. (3) Among the 11 structural indicators, the stand layer index had the highest weight (18.39%), while

the neighborhood comparison had the lowest (3.96%). The FSSI first increased and then decreased with

increasing thinning intensity, reaching the maximum value (0.46) under the moderate thinning, indicating

that this treatment yielded the optimal comprehensive stand structure. [Conclusion] Moderate thinning at

40% intensity achieved the best balance between promoting the growth of residual trees and controlling

stand volume loss, and thus represents the optimal threshold for structural regulation in Larix principis-

rupprechtii plantations. These results can provide a quantitative basis for sustainable forest management in

this region.

Key words: Larix principis-rupprechtii; thinning; non-spatial structure; spatial structure; forest stand

structure evaluation
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Tab. 1 Basic overview of plots
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Tab. 2 Non-spatial structural characteristics of Larix principis-rupprechtii plantations under varying thinning intensities
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Fig. 1  Spatial structural characteristics of Larix principis-rupprechtii plantations under different thinning intensities
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Fig. 2 Evaluation indices of forest structure in Larix principis-

rupprechtii plantations under different thinning intensities
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