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FEE: BT AT AR AT &R A T 2R sh 82810, e & B R AR08 B S ek . LI st UK
LB ¥ (Pinus massoniana Lamb.)F i N THCAIFFEXT S, T 2007 4580 2011 SEXF[EIMK 1 a F1 5 a Jo 25 MM A AL uE
T THERMST, AREW: ik 1aMSals, SXMEML, PomEREMTHEDFZS . it . FEE Margalef 1551, £
FE% Simpson , Shannon-Weiner 8 BRI ISW 5404 3548 55( P<0.05 ), PR F AL A4 SR H TR 40 0 2 FRAIK( P<0.05 );
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Mo 28 B DL 5 8 A A AZ K 4l AR (Cunninghamia
lanceolata Lamb. Hook.) N ¥, A4 RAR/NITERIESS
M (Quercus acutissima Carruth.+Quercus chenii
Nakai.), IR, o RARFRERIR S,
S T S ] P RN % P ) P PR ) ot T A

1.2 #EigE

R T ARUETE A P ERA Y, AR BRI B
i HBIE PR 0 - S8 S5 A DR — 3 FEAMR B A
LRG3 Eo R o i M v 2 o o s 7 v A N L R 2
W 25 RS RN TAR, TR—30m, 3
(L. MHIRET 3 AMXAH, BHXARELRE
PUFhAb R, R AT 5 R X R (CK,
0% ). (L, 20%~30%). TEEM, 40%~50%)F
SRIZEH, 60%~70%)Ek, FFbIiESE 3 )k, 3t
BCE T FERED 12 B, BEHUEHTE R 20 mx20 m,
HARIXHZE, DL Rl—X A R B [H] i [a]
B4R 5 mo SRR T 2006 4F 2 H 5ERL
[ AR, IFAERE LY A 1 IR , b AR
IREAACHE Y HE A DL AR 1.

1.3 WTHEESHFENE

2007 AFEEHER ARG A R, 2011 4F 8
A, FEREREHN, BENLIEZTT S > 2 mx2 m B9EAR
FEFFLS AN 1 mx1 m BRARETT, HEATE SRR
I B REAR B A RS . Z S, Y
TR (AFEEAE<4 cm B/NEAR ) G TEEAR
RET RS,

YR Z AR PR H Margalef 5 4841, £
% Simpson FE%4 1 Shannon-Weiner 5%, Pielou
BISJEEFREL ISW, SRR E, SHRbrnyitHa
TR SR,

Margalef =£ & FEFEE((R1):

R1=(S-1)/InN

Z B Pk 48 %0 Simpson $§ % (SP)

Shannon-wiener 5 4L(SW):

SP=1->(P)’; SW=-> PP,
Y5 BEFE L Pielou $84L(JSW):

JSW=(-)_PInP)/InS

HEZsthA e s (A,
A=>"n(n,~1)/ N(N-1)

K. S AYIREL, N TR YR ARECZ A
P =n/NRESE i MM ZE, 0 BE
AR REL

1.4 ZIELE

I B3 Bxcel 2003 #Efrsc ) 3T
SPSS13.0, RHHHLHZE ANOVA 431 [m] [a] FR 1 Al
(] £R. 558 B X6 25 EE A N TR T R 2 R PR FR 30
i) i 2% , SR H] Duncan 2 8 L0, W H SigmaPlot
10.0 il & .

2 ZER55H
21 AREEKEERTEYMENZRZENTL

F 3% 2 v, [alfK 1a JE AR L B A 37 Fh,
BT 27 8135 )&, A4k 1a J5 1 AR RS2k
e, MM HYAGEE B, SXHRAEL, PR AR
(B ERAK T AN B3 T 9 Fn 13 b, ARy
BRI 4 18 i, EAKEINYIN 5 Fh; R RISE
JEE TR AR S 5% B 23 34 I 3.28 11 2.17 4% 5 1M
55 3 (B S BOAE D A R G B AR LA K

1% Sa JGAR T B 42 F, SRIET 30
Bl 38 JE. SxFREAHLEL, H9RE . AR R A R AR
FHLIFRE A BN 15, 17 AT 1S B, HopEEAS
WA 12, 13 F 14 Fh, BEARHIIEM N 3. 4
FUL s SHRE . o R A B (R AR R R Ay
IR0 1,40, 3.44 F12.14 47, HoRE Frsm 32 ) & 2 30
WS ARG 1 AR — S, I HA RPN
SRR TR 1a (W3R 2),

ARG, MRNJEREAIE AR, MRTHEA
FAKHYIFI R R A T B, T HEARZHY 2
PN AR B B AR AR N SR A, TR A A AR
FERO R 18 AR A i B AS BB T e
B, B 2 (WK 2). 4K 1a F1 Sa JEAHELEL,
R R A D, L PR RRSS 21 Fl,
AR F BRI LA, —BMh e B

F1 REMRSHERRKR

Table 1 Basic status of the experiment stands

i ] [ AR ] efii HFR/m RO /(B -hm™) Jj#%/cm B i /m HBEA 3
2006 (i) F i NW I 90 2580 9.19 8.50 0.75
2007 CK NW LI 90 2580 9.63 9.20 0.85
L NW LI 90 1920 10.28 10.50 0.60
M NW I 90 1410 10.64 10.70 0.50
H NW LI 90 900 1131 11.20 0.40
2011 CK NW LI 90 2580 10.16 10.70 0.90
L NW I 90 1920 11.63 11.10 0.85
M NW I 90 1410 12.90 11.35 0.60
H NW I 90 900 13.42 11.70 0.55




R A « () 0] B A N TARAR T R4 22 AR R R AT 0 R

809

x2 AEEMKEEKTENFHLEETN

Table 2 The species change of undergrowth with different thinning intensities

kA 1 )5 k5 5 e

R CK L M H CK L M

3 Smilax stans Maxim. N N N
48 Symplocos paniculata N N N
& % Magnolia denudata \

29 Ilex purpurea Hassk.

<2 2

N
Y
v
B4 Premna microphylla Turcz. N
M)H Ilex cornuta Lindl. et Paxt.

5470 Lygodium japonicum (Thunb.) Sw. \

BERT Phyllostachys nidularia f. smoothsheath McClure

T %K Pistacia chinesis Bunge

A8 Dalbergia hupeana \/ \
YS9 JE Paederia scandens (Lour.) Merr.

WA Loropetalum chinense

JEL Arthraxon hispidus (Thunb.)Makino N
BREEBR Adiantum edgewothii Hook.Sp.

NHZ Serissa serissoide v
%A Caulis Trachelospermi

3 Vitex negundo

ABiCh Cocculus orbiculatus (Linn.)DC. \/

AKHF Rosa banksiae \/
il =% Eupatorium fortunei N

FM# Celtis sinesis Pers. v \
FENGHE Sageretia theezans Brongn.

AW Ficus microcarpa N
W Albizia macrophylla

111%§ Rubus corchorifolius Linn. f.

AR Cunninghamia lanceolata (Lamb.)Hook.
B4%T Glochidion puberum (Linn.)Hutch.
541 Sapium sebiferum (L) Roxb. v

ILISAML Lindera glauca (Sieb.et Zucc.) Blume N N

2 2 2 2 2

g
2 2 2 2 2 2 2 <

< 2

2 <

< 2

< 2

2 2
2 2 2 2

FhE Cinnamomum camphora (L) Presl. v

INRFERS Rosa cymosa Tratt.R. microcarpa Lindl. \ R v \
/N Ligustrum sinense. N

ERIRA Rhus chinensis Mill. v ~ N
Wi Diospyros morrisiana Hance. N

WHSKs Euscaphis japonica (Thunb.)Dippel v
FEML Zathoxviumschinifolium.Sieb.et.Zacc

W% Cudrania tricuspidata (Carr.)Bur.

A%F Rubus idaeus

BHT Rubus corchorifolius Linn. f.

W Pueraria lobata (Willdenow) Ohwi

[FIEEETERR Dryopteris uniformis Makino

11 #j% Vitaceae amurensis Rupr

H & Serissa serissoides (DC.) Druce

F%F Rubus parviflolius L.

1843 Malachium aquaticum L.

W& 8 E Commelina communis Linn.

/INK3% Conyza canadensis (L) Cronq.

K4 vi Ligustrum lucidum Ait

EAT Indocalamus tessellatus (munro) Keng f. ~
112§ Camellia japomica

WM Zelkova serrata (Thunb.)Makino

ikt Phytolacca acinosa Roxb.

&9 Rubus hirsutus Thunb.

JIKk Kalopanax septemlobus (Thunb.)Koidz.
3% B Oxalis corniculata Linn.

Vi Zanthoxylum.planispinum.Sieb.et Zucc.
BLi Ailanthus altissima Swingle

FHi Firmiana simplex

2 <2 2
< 2 <2

2 <2
2 2 2 2 2
2 <2 2 2 < 2 <2
2

2 2 2
2222 2 2 2 2 2 2 2

2 2 2 2 2 2

2 2 =2

2 2 2 2 |T

< 2 <2

2 2 2 2 2

2

2 2 2 2

2 2 2 2 2 2

\/
AR 9 6 13 17 7 19 20
HAR 2 2 7 7 6 9 10

21

&1t 11 8 20 24 13 28 30

28

MBREE (10*individual-hm™) 2.56 233 10.95 8.11 18.00 43.25 80

56.5

NIRRT AL R
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W4 RAREMG I . FUEBEIRSE, —i
PR R . BREBREE . 59 RMT f A2
Hom, e B 31 B R SRR RIS I B
WG, MR 41 R 42 Bh AR ElAR,
i, BORZEIRARHEME I T A S, R 1L
BHRL, BERAE, BEARDEEPEG I T K%, BT
FEREE, RPN TR . BB VK
S, I H A R AT B ORI B i i AR
& la MRERSREERY 2.25 ~ 5.63 5, ik, E)fE
JE MBI BERRAG . SERRAA AR by, AR T A
FSAAE I B E T, PR ES RS AL —5
[14,16,23]
22 AREEMEZEERTEYEEEREHNTL

YdhF & R W T Z M SRR
—o HE 1AL, [BR)E 1a, S5XTHEFH, HomiE
() AR AR T HE AR B A 1 B AR A B R
(P<0.05), M55 BB TP B e 51k
ARG (P>0.05), [E)f% 5a J5, SXTREAHEL, =Fb
[ AR AE HUAR N E AR AR B T 3 B e 50 25 4
(P<0.05), [AMEJ5 1a Fil 5a AHLL, =HAhia ke
5o P ) AR FEAR ) 3 5 FEHR B TR ARk, HoAth
() AR AR MRS VA RN R A 1 2 8 B AR RO KR B
PR AR — e R L GE TAR KAt
MREE, 5 T FEEE, DRSS AR
rHEEER K, X5 BEIEF Q010 HEE IR 1a Al 5a
AR N TAROPR T AR 8 #1525 S — s
2.3 ARERIEMEGEER MEYI SRS S BT ETL

[ )5 RS N T FEFh S . B kA2
FerIRIEE, A AR S BE AR N R AR AR A
L3 TLIEH, HMERE 1la, SXTEMEL, HogE
) fe AT R . BAM £ KM Simpson |
Shannon-Wiener 8504 E ISW F850 0 &1 5
(P<0.05), 55REMEM T HEARR ZHEM: Simpson F1
Shannon-Wiener 8800 E PRI, FARR Z LRI
SIREFEEC WS (P<0.05 ),

IR 5a J5, SXTREAHEE, =RPEMRAR TR
A Simpson £ Shannon-Wiener F5£34 i & 42 5
(P<0.05), MBI EFRECEAA R E (P>0.05), H

m X
L
20 M
E H
w15
:3,],‘“3
i .
kit i
10 -
v
1
%“
00 /
12
m X
L
10 | M
E H
8
g
w6
b
.H+
44
24
00 :. A

AFI/NG FRFIR IR B (P<0.05)
B 1 AREKEERTENFEEERHEL
Fig.l1 Plant species abundance index change of undergrowth with

different thinning intensities

[] M) i AR A A4 i Z 444 Simpson FT Shannon-
Wiener 8 8GR BN 0] )5 5a KF 1a, M4 2] & ISW
FRECEAA K, FTLAE Y, Shannon-Wiener $547E
B £ 1a i1 Sa J % [a) A B i 1o B A R0RkC L2 3 ),
24 AEEMZEENR TEMESRBEERENTWL

HESE R AR A AR B,
SIS PR SR T bR, AT 25 A ) — A
T, W REE AR 2 — Y, & 2 ",
[BRIG la, SXTHEAALL, BRESEEREAM N AR A
AP BEFEEA By hn gk, s B [ AR T AR
TR P A AP E B B FRAIK ( P<0.05 ). [H]4R
JG Sa, SXTROHEL, 985 rhRE AR ] AT
ARFNEA A SR FR B4 B WAL (P<0.05 ).
[ 1a SlE)5 Sa tHEL, BRHPsE A R AR R HEAR

® 3 AEEMKREW THEY SIS 5 BTN

Table 3 Species diversity and evenness indexes change of undergrowth with different thinning intensities

» o CK L M H
Fisf ] it/ E=Sii]

SW ISW S SW JSW S SW JSW S SW JSW

. , HEA 0.78c  1.80c  0.82c  071d 126d  0.70d  0.88b 2.27b 0.88b  0.89a 238a 0.93a
[EJ AR5 1 4F)5 .

FiR 038  0.56d 08lc 04lb  0.60c  0.86a 0.75a 1.62b 0.83b 0.74a 1.68a 0.8lc

o HEA 0.77c  1.64c  0.84a  0.86b  236b  0.80b 0.90a 2.54a 0.85a 0.89a 2.56a 0.84a

[RER 5 4E )R .
IR 0.73c  1.50b  0.83ab 0.8lbc  1.85a  0.84ab  0.83bc 1.80a 0.78b  0.89a 1.88a 097a

SP: Simpson 84X Simpson index; SW: Shannon-Wiener #£%{ Shannon-Wiener index; JSW.: #F 5] 5% Evenness index.

AR/ NG FRFRR 2R R (P<0.05)
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Fig.2 Plant ecological dominance index change of undergrowth with

different thinning intensities
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Short-term and Long-term effects of thinning on the undergrowth diversity
in the Pinus massoniana plantation

LI Ruixia, MA Hongjing, MIN Jiangang, HAO Junpeng, GUAN Qingwei*

College of Forest Resources and Environment, Nanjing Forestry University, Nanjing 210037, China

Abstract: To investigate dynamic changes of plant diversity of Pinus massoniana Lamb plantation in different thinning intensities,
and to provide a theoretical basis for determining reasonable thinning intensity. Hereby to take the middle-age Pinus massoniana
Lamb plantation in Nanjing Lishui Forest Farm as the research object, and survey and analysis were conducted in terms of the
diversity of each thinning stand undergoing thinning 1a and 5a in 2007 and 2011. The results showed that: after thinning 1a and Sa,
compared with the control, the species, quantity, richness of Margalef index, diversity of Simpson, Shannon-Weiner index and
evenness of JSW index of moderate-intensity thinning understory were significantly increased ( P<0.05) , and the ecological
dominance of undergrowth was significantly decreased( P<0.05 ). Each index of light thinning understory was significantly decreased
after Thinning la ( P<0.05) , while significantly increased after Thinning 5a ( P<0.05) . All indexes in medium and heavy thinning
intensity had the largest amplification, wherein the Shannon-Wiener index was more sensitive to thinning measures. After thinning 5a,
the species, quantity and diversity index of medium thinning understory were relatively improved in comparison to thinning 1a, the
understory species in three thinning intensities were respectively increased 15, 17 and 15 species compared with the control, and the
total density was increased 1.40, 3.44 and 2.14 times. So judging from the short- and long-term effects, medium and heavy thinning
facilitate the increase of plant diversity.

Key words: Pinus massoniana plantation; thinning intensity; short-term effects; Long-term effects; Species diversity; Ecological

dominance



