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Abstract: [Objective] Based on 12 years of continuous fixed-position monitoring, this study investigates
the long-term effects ofthinning intensity on the forest quality of a secondary broad-leaved Korean pine
forest. It aims to construct a scientific forest quality evaluation system, clarify the recovery patterns of stand
quality under differentthinning intensities, and provide a theoretical basis and technical references for the
sustainable management of this forest type. [Method] A 4-hectare secondary broadleaved Korean pine

forest plot in the Jiaohe Forestry Experiment Bureau, Jilin Province, served as the research site. Fourthinning
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treatments were established: control (CK, 0%), lightthinning (LT, approximately 15%), moderatethinning
(MT, approximately 30%), and heavythinning (HT, approximately 50%). A forest quality evaluation system
was constructed by selecting 21 indicators across five dimensions: forest productivity, structure,
regeneration, species diversity, and health. The analytic hierarchy process (AHP) was used to determine
indicator weights. Forest quality was assessed before thinning and 12 years post-thinning to analyze changes
under different intensities and identify the optimal thinning threshold for forest recovery. [Result] Twelve
years afterthinning, the forest quality indices for the four treatments were 0.808, 0.888, 0.860, and 0.793.
The forest quality index of the LT treatment was the highest, representing a 14.7% increase compared to the
pre-logging level. The LT treatment also showed the highest mean annual volume increment, the lowest
proportion of deadwood, and superior performance in forest regeneration, species diversity, and health
indicators compared to the CK treatment. The MT treatment increased the volume proportion of target tree
species by 8.95%, but its forest productivity score was relatively low, with forest quality recovering to the
pre-logging level approximately 10 years post-logging. The HT treatment caused significant disturbance to
the forest ecosystem, making short-term recovery difficult, although it promoted forest regeneration, with
quality recovering to the pre-logging level after 12 years. [Conclusion] Lightthinning (around 15%) can
significantly enhance the comprehensive quality of secondary broad-leaved Korean pine forests, representing
the optimal ecological restoration effect. A lightthinning intensity of approximately 15% is recommended as
an appropriate tending intensity for managing these forests in northeast China.

Key words: cutting intensity; broadleaved Korean pine forest; forest quality; stand growth; long-term

monitoring
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Tab. 1 Stand characteristics before and after thinning of plots

otz CK LT MT HT
4K /m 453 443 430 447
SR AR 9 FEE 6 o W T A 98 /% 0 17.24 34.74 51.87
AR AR 53 B /(- hm ™) 1106 1045 1007 1298
ARG MRS B /(B hm ™) 1056 844 770 716
AT B2 /em 15.6 14.6 15.5 15.0
KAk S5 P12/ cm 15.4 143 15.9 11.9
RARHTF- B 5 /m 10.1 9.8 10.0 9.8
RARSEF IR 5 /m 10.1 9.8 10.2 9.0
SRARG T i e B T A/ 30.07 29.47 30.38 30.47
SRAY G e T AR/m? 30.07 24.39 19.83 14.67
RARTTAR P 0.9 0.9 0.9 0.9
RARJEHR PH E 0.9 0.8 0.6 0.5
7 CK AR, LT R ERAR, MT b R A%, HT A ERERAR.
x2 RAMHLAMRKRFHRRETNERERRNE
Tab. 2 Indicators and weights for forest quality of the broad-leaf Korean pine forest
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KA L (Cy) 0.039 2
ARMTIEVE S50 (B,) AR (Cy) 0.063 6
MR HLCC)) 0.078 2
TR D FEIARCC D 0.020 1
I R (Crd 0.016 3
FHEHG,) %%Eﬁ%ﬁuh) 0.061 4
Y ALSAROLCCLp 0.030 7
FRBEINIRE(Cy) 0.0355
FUHRIEHCC e 0.035 5
LRI RR (B, FAmp R LB CCypd 0.063 5
B I LI (Cpd 0.016 8
BISIEECCo) 0.022 3
AR FEER(Cy) 0.0325
PRABER By FRFEA I Cyp) 0.0650

N ZE R FE bR A E o 2%:0.708 < 4 <0.820; =%%:0.528 < 4 <0.708 F1[Y
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Tab. 3 Classification and assignment of indicator benchmark values
BRI AL
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Tézﬂiﬁﬁiﬁsg h =150 100 ~ 149 50 ~100 <50
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B A (Co)® B PR TN Ak U 7 AN
AR FAEE(Co)* =0.7 0.5~0.7 03~0.5 02~03
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Z}f}?ﬁ; Y SRR > 3 500 ; igg < W< ?0800; FULLEZSAES HER L < 500
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Tab.4 Changes in forest community structure and species diversity after 12 years of thinning

AR il P T4 5 P H b o L 51 YR EE Shannon-Wienerfii £ SimpsontF 3k B TR
CK 0.8+0.1a 0.9+ 0.0a 0.59+0.01c 15+2¢ 2.57+0.08a 0.16+0.01a 0.76 +0.01ab
LT 0.9+ 0.0a 0.9+ 0.0a 0.73 + 0.06ab 18 + 2bc 2.67+0.07a 0.16 + 0.05a 0.82 +0.06a
MT 0.9+ 0.0a 0.9+ 0.0a 0.81+0.07a 21 +4b 2.64+0.08a 0.16 + 0.03a 0.78 + 0.06ab
HT 0.9+ 0.0a 0.9+ 0.0a 0.69 +0.03b 26+ la 2.64+0.082 0.17+0.01a 0.72+0.01b

= FIBA NS RER R A FEIR) 2 5 235 (P < 0. 05D FIA].
x5 FAMHLRKRRESRRRHEEZW
Tab. 5 Dynamic changes of the quality grades of the broad-leaf Korean pine forest
I} ] AR5 I [l /a CK LT MT HT

ARMAJ1(B)) 0.770C —20) 0.848(—%40) 0.926(—%) 0.770¢ =20

ARIREER (B 0.826(—%0) 0.815( =40 0.815( =40 0.815( =20

AR AT AR (By) 0.491(PUZ) 0.491CPUZ) 0.491(PUZ0 0.491(PU%%)

ZFEIEIRVR (B 0.655(=%0) 0.696( =) 0.914(—2) 0.823(—%0)

ARMAE R (Bs) 1.000(—4) 1.000(—4%) 1.000(—4%) 1.000(—4%)

A= S1(BD 0.721C =40 0.534(=20) 0.534(=40 0.388C P4

ALK (B 0.826(—%40) 0.815(=4%) 0.747C —2%) 0.640( =41)

20114E ARMTEH(B) 0.491(P950) 0.491(P9 %) 0.491(PIZ) 0.491(P9Z%0)

ZREVERAR (B 0.655(=40) 0.758( —4%) 0.885(—%0 0.618(=41)

ARMAERE(BS) 1.000(—42) 1.000(—%) 1.000(—2%) 1.000(—2)
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Tab. 6 Changes in forest productivity after 12 years of thinning

HEMRE

B

AR Brfit 4R 1

mE o CPEBEem  CEgEmm STEL BRI i 4 g RS LE 1

CK 13.71 £ 1.42a 10.34 £ 1.13a 267.5+35.7a 9.37+2.78a 8087.5+1840.1a 3677.2+820.3a 0.288 £ 0.067a
LT 12.89 £3.61ab 9.73 +2.76a 273.7+30.1a 12.59+3.07a 12 732.7 + 3 470.0a 5988.5+2421.7a 0.174 £ 0.029a
MT 8.64 £ 2.66bc 7.17+1.20ab  227.6 +46.9a 9.37+2.67a 8 627.3 £2488.5a 4157.0+12222a 0.229+0.115a
HT 491+ 1.42¢ 5.24 +1.03b 153.4 +27.0b 8.74+1.52a 6497.8 £ 590.4a 3136.2+360.4a 0.272+0.071a
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