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Abstract: [Objective] Forest structure plays a crucial role in tree growth and stability. Analyzing the
impact of transformation practices on the structure of Pinus massoniana forests can provide theoretical
reference for forest quality improvement and sustainable management. [Method] Different transformation
treatments of secondary P. massoniana forests, including light thinning without replanting (LTNP),
moderate thinning without replanting (MTNP), heavy thinning without replanting (HTNP), moderate
thinning with broadleaf replanting (MTP), heavy thinning with broadleaf replanting (HTP), and clear cutting

with broadleaf replanting (CCP) were selected as research objects in Jiande County, Zhejiang Province of
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eastern China. We explored the effects of thinning and replanting on both spatial and non-spatial stand
structures, and provided comprehensive evaluation of stand structure under different transformation
treatments. [Result] (1) Thinning and broadleaf replanting significantly altered the forest species
composition. With the increasing of thinning intensity, tree species diversity initially increased and then
decreased. The DBH structure of stand changed from “single peak” to “multi-peak”. The proportion of small
or medium diameter trees raised and non-replanted stands had a higher proportion than replanted stands
under same thinning intensity. (2) In terms of space structure, the uniform angle index of CCP was
significantly lower than that of other transformation types, and the mingling degree of LTNP was markedly
lower compared with others. As thinning intensity increased, stand openness gradually increased, the forest
layer index initially increased and then decreased. Additionally, both the dominance and competition index
gradually decreased, and these two indexes were lower in broadleaf-replanted stands than in non-replanted
ones under the heavy thinning intensity. (3) The rank of comprehensive evaluation value of stand structure
was MTP > HTNP > CCP > HTP > MTNP > LTNP. [Conclusion] After moderate thinning and widening
of Pinus massoniana (e.g., Cinnamomum chekiangense, Phoebe chekiangensis), the overall forest structure
was significantly optimized, which plays an important role in promoting the transition of pure Pinus
massoniana forests to mixed coniferous and broadleaved forests. This study provides theoretical reference
for the sustainable management of Pinus massoniana forest.

Key words: Pinus massoniana; thinning intensity; broadleaved tree replanting; stand structure; unit circle
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Tab. 1 Overview of sample plots in different transformation stands

Moy iR (a¥aiia IR IR] I/ % AMER Fif Mb/a Him R
R AR IEAMECLTNP)  119°29'20"E, 29°33'30"N 2005 0~30 55  &HE 40
R AR TEAME(MTNP)  119°08'09"E, 29°25'34"N 2005 30 ~ 60 60 35
HERMLTAMEHTNP)  119°08'08"E, 29°25'33"N 2007 > 60 50  ZRE 40
o3 1A% B QMTP) 119°31'14"E, 29°33'35"N 2005 30~60 LA Phoebe chekiangensis. 60 35

WITAR Cinnamomum chekiangense

A R 01311 0n()1 R 541 Triadica sebifera- .
2 A%k E (HTP) 119°13'18"E, 29°20'18"N 2007 60~80 ||\ Prnus serrulata 50 40
B Rk i (CCP) 119°08'10"E, 29°25'43"N 2006 >80 488 Phoebe sheareri 50 ZRFE 35




14 b mw # kK % R

47 %

2ofs 25 FLRRAE i A AR vy = 1, 750 v, = 0.
L&
Wi = I ZZij
j=1

o 2 H AR SR IR o N T HRAEA
agr ;= 0, 430 z;=1.
132 HFAEMLEH

KT HUE (0D« MIESREL L) R AR I3 )
ER 51 E2oy A R

1 4
0;,= Z/Z_:Jtij

A2 Dy = b= hy 1= 1, RZ 1;= 00 Jorft, by N
FUARHE i B 1,y IARARA j BB 51s Dy o H bt
i SAHARA j R

Bl—

4
Li=%>< Zsij
j=1
Ao 2 HARH § SHAA AR A Z, 5= 1, B
s; =05 z; N EBRBE i PTAE 23 [0 2548 B e th MRE AN 4.
133 #AEHFEH
TR AN EUD. FE 54850 (COR AR A

TEP AR,

1 4
U,»:L—L;kij

o 2 HARR AR /N TAHAEA j I, k=1, 7500
k= 0.

U/

U

4
Ci=).
=

b d, A HBW i Iz, d; B j BAE .
1.4 Mo ERZEETFN
1.4.1  F8AFL I Fo AL

Zia LIRSy 73 (Al g R N HE R A S #) R b, e
10 NS HRRLEE VPR R . T AN FEFEIR 1]
FEAE A AL 1) 22 57, 7 20 P 48 A5 12E A7 B
MbR AL AL B, S BLLHE DI, SR br B Ak
MRAEL T L 3% 2.
142 Z&FNF ik

16 P A B 2% B VPN AR RIEPOREAN [F] bR 43 2R B
() G5 AL EAT BEARYE B VRN, RE 0% B R AR 73 45 14
IS DL S TR AR G R B o AR 3R 2R & VAN BT
(53] FT 361 e ) LT K70, T LA A el 4 i 7 S A 4 1)
Z2E 7 I, HET T R AH LR SRR B F it . AR
REEITEMA 2R, Bk SR AE R 93 5 AR 3D

o= S1tS2
T

i1
VRS
i Dij

IS

0 AR S SRS VRN, S & BIE
FATE A Z AN, S, A& BTG =M AR A
1.5 HiE4bE

K LR 27 22 3 T Cone-way ANOVA) X AN [F]
DSCIEE R 2 I 2R ] R P A AR ALE L 0 22 R PEFR 2
B AR AN (A S5 A FR A 1 22 S AT W AR B s OF

R2 MAEMEETEMERREERER

Tab.2 Comprehensive evaluation index and assignment of stand structure
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Tab.3 Evaluation grade of stand structure
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Tab. 4 Important values of main tree species under different stand transformation modes

Moy B TR EEEH/% HEEE RI/%

I, EE¥A Pinus massoniana 92.24

LTNP WM& Loropetalum chinense 2.86 96.91
Witk Quercus aliena 1.81
L EHKA Pinus massoniana 58.90

MTNP KA Cunninghamia lanceolata 21.41 84.47
WV TAE Phoebe chekiangensis 4.16
LB Pinus massoniana 46.21

HTNP KA Cunninghamia lanceolata 27.91 81.13
KA Schima superba 7.01
LA Pinus massoniana 68.97

MTP W% Cinnamomum chekiangense 9.66 85.71
WIVTAE Phoebe chekiangensis 7.08
LKA Pinus massoniana 35.45

HTP 9401 Triadica sebifera 21.23 71.25
WIAEAE Prunus serrulata 14.57
KA Cunninghamia lanceolata 58.80

CCP R4 Phoebe sheareri 37.27 98.46
AR Cinnamomum camphora 2.39
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