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Abstract: Investigations were carried out for 5 years from October, 2003 to October, 2008 in a
logged evergreen broad-leaved forest at Tiantong, Zhejiang province. Five following treatments
were used in five sites; ( I ) Big trees with height™>8 m and DBH>>5 cm were removed but
sprouts retained; ([ ) ground surface vegetation was removed but litter retained; ([[) all vege-
tation and 0-10 cm topsoil were remov‘ed. (IV) undergrowth was removed but big trees retained;
and (V) a control plot without any disturbance. Qur results showed that; (1) The highest BAs
(basal area value) were found in plot | and plot ]I, with a value of 1 631, 8§ cm® and
1 619. 4 cm? respectively, and the lowest in plot IV with a value of 43. 4 cm?. (2) The increase
of BA in plot I was mainly from the growth of retained evergreen broad-leaved trees; plot [I
had the highest BA increase which was mainly from deciduous broad-leaved shrubs or small trees
and deciduous broad-leaved trees, and plot [I mainly from deciduous broad-leaved shrubs or
small trees and evergreen broad-leaved trees; plot IV had few trees with low BAs. (3) Seedling
and sapling recruitment fluctuated in all plots in 5 years. In plot I and plot [, seedlings and
saplings were mainly evergreen broad-leaved trees, but plot II' had more deciduous trees; seed-
lings and saplings in plot [ were mainly deciduous trees while in plot [V mainly evergreen broad-
leaved trees. Our results indicate that logging impact the recovery and regeneration of the ever-
green broad-leaved forest trees. Under logging big trees, evergreen broad-leaved trees recover
quickly; under clearing undergrowth, main trees recover slowly; under two kinds of clear-cuttings,
deciduous trees invade and dominate the plots or are mixed with evergreen broad-leaved trees.

Key words: evergreen broad-leaved forest; human disturbances; main trees; regeneration;

recovery
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(basal area value) IS W H EAE M AR ZHBER BB HEENKE SN
B EHET T HR, 20 THEROLE SR E M H, AR T AR R &R
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1 PR EFBRF &k

1.1 BFRHBEs

FRRHAMTFHOIATHETENXXREERFALAE N, B E 29°48'N, 121°
47'E, ¥R 260 m, JE 25°~30°, SARFIIFBE 5 B SCRR(15).

2003 4E KM TE R AR BT, 7 K 2 B3 K B (Castanopsis carlesii ) . K (Schima super-
ba) A #E (Lithocarpus glaber) ¥5 B (Castanopsis fargesii) Fl 41t F K (Cyclobalanopsis
myrsinae folia ) %4 B T HE AR 2 W 3£ 2 9 10 25 Bl A9 % B 25 (Camellia fraternna) .fR#5 1%
(Eurya muricata) FE LG # (E. rubiginosa var. attenuate) . ILFLFF B 1L (Symplocos
sumuntia) WU DL (S. setchuensis) . M 1L (S. lancifolia) , BB} B L1 (Machilus
thunbergii) 1AM (Lindera glauca) Fl— 2L 3% 1 IF M- 1% F B BR K (Choerospondias axilia-
ris) HHEG (Alniphyllum fortunei) . T/ AR B (Carpinus viminea ) R BETE AL B b Kk .
ENGEUL R N A
1.2 RFE

F 2003 4F 10 H,REBET 5 RAAHKH, GHFEBERF 20 mx20m, HpE#m 1,1,
M0 42 F Ll $% b J7 , B [BIARBE 5 m, #E IV A0V AL F 1L 8% T J7 , AHBE IR 100 m(LE 1). Her 4
BB 43 BRI L % L 4 R0 A T4, 04T T RARAE B . (1) 7ERESD T vhoxd 85 B CHD
KT 8 m,DBH KT 5 cm B AR #THERRBIHED ; (2 fERM 1 Pl EHY 2 G
B, REMEIENE; G MDY, Hk L2y I EREEETEME LR (0~
10 cm) ;(4) fEREML TV PIUEBR T ABREAR, RE XK. V ot B .
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Fig. 1 Distribution of the experimental sites -
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ERYHE EEMARE, N H<L.S m HEAMERCRZYH L AHEZEMCERK



®3M B, % . ARTR THEFEKEHNEEREREHRENER 13

B REBORITAY SO WY # TR A, 8 FEM AR RAERR SR E SR
A (ECT, evergreen broad-leaved conifer tree), % % i@ M 5% K (EBT, evergreen broad-
leaved tree), % % & H 3 A & /) I+ A (EBSST, evergreen broad-leaved shrub or small
tree) , % M B H I A (DBT, deciduous broad-leaved tree) F1 7% - i M- 38 A& sk /) Fr A (DB-
SST, deciduous broad-leaved shrub or small tree)5 Ff. E40 B L8 %+ W SCHR(10]. BET%
B O 5 el AR 5 B A3 W KT 18 .

2 HREHH

2.1 KRR TR E ARE (BA KRR

WE 5 G FE A T 5 BAMBR X, 450 1631.8 cm® fl 1 619.4 cm’. #
H VA9 BASEE B/, (UK 43.4 e’ #3110 BA S BAE T HEKF, K 511. 4 cm’. X
Fed BABE N 71.2 cm® (LFE 1.

1 RBRNEE S ERTREFREERMN(E>LS m)RRHERE
Tab.1 Basal area value of main trees (H>>1.5 m) before and after logging

in 5 years, grouped by life-forms cm? /200 m?
s
HEER I I Ilf
2003 2008  BAME 2003 2008(BA ##) 2003 2008(BA ¥ &)
ECT - 0.5 0.5 0.3 ~ - 5.8
EBT 174.5 1280.3 - 1105.8 316.3 260.9 859.6 162.2
EBSST 288.9 432.6 143.7 89.5 11.4 257.1 3.4
DBT 23.1 192.4 169.3 10.8 353.5 56.7 121.3
DBSST 21.5 222, 1 200.6 10.2 " 1006.7 37.5 218.7
it 508. 0 2127, 4 1619, 4 427.1 1631. 8 1210.9 511. 4
b 5
AR v N
2003 2008(BA # &) BA & 2003 2008
ECT - - 2.3 - -2.3
ECT 186. 2 6.4 165.0 252.1 87.1
EBSST 250.5 , 11.2 281.07 269.9 -11.17
DBT 61.5 12.2 ‘ 49.6 50.8 1.2
DBSST 4.8 13.5 76.6 7209 -3.7
Bit 502.9 43.4 574.6 645.8 71.2

2003 S R RARFAHBAR. “ - "RRFHFLE.

I W BAHAS FPERRMNKERE, TEUESAMTFAN BARE IR
F D, hEEEH BA HEER 68.3%. i, KH58 BA HIMBE K, N 857.2 cm?, L I HE
Hb B 28 AR S, MR E S 42. 5 % (LB 2 ). XS R P SL A MR 5 —

* D5 RS 4 W BT R, Y R R T BRI P, TR AT WA T TR SRR E R
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e, o KB R (Myrica rubra) BB LB R (%K 2) R EH 5 4 53
54.0%783.3%. WEREARB/NITTAN BARBERD LM 8. 9%, FEUSLAENN
FULFE 2. ATUEH , BRI A KA F B (Cinnamomum camphora) Mg #5 UL J 8 &
B AT /NTARRBI A (Symplocos heishanensis) LB FRZG A FEE 2 5 FHRRFELE
£,BA R EE M, FEBSREHEENERTIRE CLE 2 fiE 2), BB L8
FIEBEHRF KR, :

W X&BA Litsea cubeba DBSST ===

BB Mallotus apelus DBSST
FLLIHE Styrax confuses DBSST (2= 2008
BB Choerospondias axiliaris DBT V772 2006
HAFH Alphyllum fortunei DBT =g 12004
K Sassafras tzumu DBT
HERI Camellia fraternna EBSST B . 2003
MK Eurya nitida EBSST [

M244S Eurya muricata EBSST
W Symplocos sumuntia EBSST § =

JILLIBA, Symplocos setchuensis EBSST S
BNl Symplocos heishanensis EBSST i
2z Fiv% Syl%locos stellaris EBSST S

FHE Cinnamomum camphora EBT a0

MHF X Cyclobalanopsis myrsinaelfolia EBT ¥
Lithocarpus glaber EBT &

KA Schima superba EBT §

éﬁ Castanopsis carlesii EBT Ja

Castanopsis fargesii EBT i ——

1 T T
0 50 100 150 200 900 950
o T R/ (cm?. 200m™)

B2 R TP 3B R R i BUE

Fig. 2 Basal area value of main trees in Plot [

£2 EEHTEMNM(H>LS m)EHY

Tab.2 Number of stems of main trees (H>>1.5 m) in each plot #% /200 m?
B s
MY AR HE R 1
2003 2004 2006 2008 2003 2004 2006 2008
EAR ECT - - - 1(1) 1 - - -
BEM ECT - - - - - - - -
¥R EBT 1 1 6(1) 9(3> 3 - 13(2) 24(18)
EhE EBT - - 2 1 - - (1) 1D
KkE EBT 107(45) 99(52) 166(73) 176(95) 53(8) - 38(14) 80(68)
A7 EBT 9(4) 4(3) 2(D 2(1) 2 - 24(23) 21210
Atk EBT 4(1) 3(1D 24(11) 31(19) 8(2) - 9(9 20017
M- X EBT 4 10(4) 9(2) 9(1) 17(9) - 8(5) 9
EH EBT 13¢(2) 13(4) 15(2) 18(4) 3 - 11(10) 20013
k] EBT 4(1) 4(1) 5(2) 6(5) 1410 - 3(3) 5(5)
FHHX EBT - 1 - - 5(2) - - 3(3)
BRAET EBT = 2(1) 1 3 - - - -
AR | EBT - . - - 2 - - 2(2)
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&E2
i3 R
WY 2 HER 1 i
2003 2004 2006 2008 2003 2004 2006 2008
BAH EBT 3 - - 1 - - - -
N R EBT - - 3(1) - ~ - - -
o R EBT 1 - - - - - - -
HEHENX EBT - - - 1 1 - - 1(1)
Kn-A# EBT - - - - - - - -
Kot A hl EBSST - - - 3 - - - -
ERE EBSST 143 11D 5 10(3) 3 - 3(2) 33
o EBSST 5(2) 7 2 5(2) 6(4) - - -
s
HY A EER m v A
2003 2004 2006 2008 2003 2004 2006 2008 2003 2008
EA ECT - - - - - - - 1 -
R ECT ~ - - 2 - - - - - -
R EBT 16(3) - 33 7D 6 - - 2010 124 8(3)
R EBT 3 - - 3(3) 3D - - - 2 -
P31 EBT 102(19) - 5(5) 17(16) 21(5) - 1 3D 18(5) 17(8)
b3t EBT 9(2) - 22 WP 1 - - 2 3(2) -
A EBT 13(3) - 3(3) 44 8D - 1D ) 3 11(5)
mr-EN ERT 17¢2)  ~ - 5(5) 4 - - 2 10(5) 1
Fia EBT 4D - 44 5(5) 1 - - 2 3 1
i EBT 14(4) - 5(5) 18(18) 11(2) - - 2(2) 5 3(D
#R EBT 8(3) - - 22D - - - - 35(8)  10(2)
HARET EBT 4 - - - - - - - 1 1
am EBT 1 - - 2(2) - - - - - -
waH EBT 2 - - - - - - 1 2 2
MER EBT - - - - - - - - - -
3o HEAR EBT ~ - - - - - - - - -
FEHEN EBT - - - - 1 - - 1D - -
KAk EBT 1 - - - - - - - - -
P ALY EBSST 2 - 1 2(2) - - - - - ~
ERX EBSST  29(10) - - - 8(3) - - 3(2)  13(®) 5
o EBRSST - - - - - - - - - -
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%2
His
HYEK AR 1 i
2003 2004 2006 2008 2003 2004 2006 2008
BiliR EBSST 16(3)  11(3) 9 16(4) - - - -
Jert iR EBSST 3(1) 2(1) - 1 - - ~ -
PeIL R EBSST 3D 4 2 5(1) - - - -
WA EBSST  32(11) 35(17)  20(4) 25(5) 14(8) - - -
[ S EBSST  34(18) 34(16)  7(D 19(7) 18(8) - - -
Mg # EBSST - - 7 5(2) 1 - - -
mER EBSST - - 1 3 1 - = -
REOARE EBSST  15(9) 3 19(8) (D - - - -
EEF EBSST = 38(17) 35(14)  25(3) 28(3) 16(3) - - 17(12)
M EBSST 2Q1) - - 2 6(4) - - -
fe g EBSST - 2 - - - - - -
KARTE EBSST 1 - - - - - - -
i@ EBSST 3(2) - - 1 - - - -
X7 EBSST - - - 2 1 - - 1
WHTF EBSST - - - - - - - -
WL AEF  EBSST - - - - - - - -
i ] DBT - - - - - - - -
BAMEY DBT - - - - 4 - 1 1
BA DBT - - 9(1) 11(1) - - 35(1) 37
K DBT 111y 12(D 6 13(1) 7(2) (1) 7(2) 10(3)
WE DBT - - - - - - - -
B DBT 2(1)  2(D 1 1 2 - - 1
S
HYAK EMWER I N \
2003 2004 2006 2008 2003 2004 2006 2008 2003 2008
Bililis EBSST 202y - - - 7(3) - - - 5 4
et EBSST - - - - 1 - - - 5(1) 2
mhm EBSST - - - - - - - - 1 1
i EBSST 11(4) - - - 11(6) - - - 51(23) 27(6)
Rz EBSST 16(6) - - - 33(15) - - - 35(10)  19(1)
L Fg g EBSST 3 - - - - - - - 5(2) 41
M EBSST - - - 1 - - - 2 1
BROAEKR EBSST 5 - - - - .= - - 4(2) 2
EEX EBSST 10(4) - - 1 71(20) ~ - 28€22) 17(4)  22(2)
M EBSST - - - - - - - - 49(13)  27(3)
L gl EBSST - - - - 1 - - - - -
KR EBSST - - - - 1 - - - - -
% EBSST - - - - - - - - - 1
S EBSST - - - - - - - - - -
nET EBSST 3 - - - - - - - - -
W HAEF  EBSST 1 - - - - - - - - -
5 DBT 2 - 44 22 1 - - - - -
EABEH DBT 6(1) - - - - - - - 2 1
B DBT - 1D 6(6) 241> - - - 6 - -
L DBT 6 - - 6 - - 1 4 21(1)  15(1)
nE DBT 2(1) - 22 2 1 - - - - -

Bt DBT Lo- ooy .
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a2
e
2 % R 1 1
2003 2004 2006 2008 2003 2004 2006 12008
MHME DBT - 3(2) 10(3) 15(4) 0 3(2) 35(14)  37(1D)
CIRLL o DBT - - - - - - 1 1
EwW . DBT - - - - - - - -
E-JNY DBSST 3 8(1) 7(1) 6(1) 1 1 6(4) 14(8)
Beiliar DBSST 4(3) 1 41 2(1) - - - -
st DBSST - - - 4 - - - 3
PN 4 DBSST - - 4 - 1 - 14(3) 14(3)
1L 7% 4 DBSST - - 30 50(3) - - 318(12)  409(32)
3L F S DBSST - - - - - S 3 3
A DBSST - - - - 1 - - 2(2)
53] DBSST - - 2 - - - 2 1
E33 DBSST - - - - - - 1 -
& DBSST - - - - - - - -
AN S DBSST - - - - - - - .-
ITE DBSST - - - - 2 - - 1
NAW DBSST - - - - - - - -
s
MY ER LM Il i \
. 2003 2004 2006 20087 2003 2004 2006 2008 2003 2008
o e DBT 4 - 52 6() - - - 32 - -
TN DBT - - - - - - - - - -
1T E W DBT - - - - - - - - 2 -
E-S1IY 3 DBSST 7(2) - 4 6 1 - - 5(1) 8(1) 5
> J1TEAR DBSST - - - - - - - - 3(1) 2
Bt DBSST - - - 4(2) - - - 4(1) - -
AH DBSST - - 31D 17(5) - - - 4 7 2
1 ¥4 DBSST - - 38(5) 183Q20) - - ~ 3
K RA DBSST - - - - - - - - - -
A DBSST - - - - 2(1) - - 5(2) 9 6
i3] DBSST - - - 1(1) - - - 1 - ~
#k DBSST 2 - - - 1 - - 5(1)  2(1)  2(1»)
& DBSST 1 - 1 3(3) - - - - - ~
o1 Bk 4 DBSST - - - - - - 1 1 - -
JITE::E DBSST 1 - - - 4(2) - - - - -
NI, DBSST 1 - - - - - - - 1 ~

2003 R RBHMOBRE. FSHATEGERNHELAB . BESANHER. “ - "2 73R GE. SR TELOT £
Cunninghamia lanceolata , 3 B ¥ Pinus massoniana , ¥%# Castanopsis fargesii , %% C. sclerophylla, X bt C. carlesii,
AKH# Schima superba , itk Lithocarpus glaber , W A ¥ L. harlandii, i & K Cyclobalanopsis myrsinae folia , ¥ X
C. glauca,/ " HN C. gracilis, i KEM C. gilva,EH Cinnamomum camphora ,¥¥§ Myrica rubra , %A %EF Lit-
sea elongata , XL Machilus thunbergii , &% Ilex rotunda , it E:¥® Prunus spinulosa , YoM 5 4 Photinia glabra , %
B Symplocos stellaris , BN S. heishanensis, YeM LB S. lancifolia, W) 4B S. setchuensis, LB S. sumuntia,
ML S. anomala, B4R Tk Rhododedron ovatum , R H Eurya muricata , it ¥ E. nitida, ¥ E. loquiana,%E
HLT|K E. rubiginosa var. attenuate,EE K Camellia fraternna , 13 C. oleifera, ¥R I Vaccinium mandarinorum ,
BARW V. bracteatum, ¥ i Cleyera japonica ,83 8T Elaeagnus pungens , Wi FH K EF Neolitsea aurata var. chekian-
gensis, %1 Dalbergia hupeana , BN REMj Carpinus viminea . AR Sassa fras tzumu ., F¥y Alniphylium fortunei ,#,
#F Liquidambar formosana , ¥R Acer olivaceum , ¥ B ¥ Choerospondias axiliaris, §i M 8 Ulmus changii, T & #
Bothrocaryum controversum , 3 1WH Styrax confuses , B i 2L Rhododendron simsii , X ¥ Clerodendrum cyrtophyllum ,
WG Litsea cubeba, 1 J) #L K Aralia spinifolia, ¥ K Loropetalum chinense, 1 % M Mallotus apeltus, ¥f # M.
tenui folius, ¥ % Viburnum dilatatum , & Platycarya strobilacea , YL /K ¥988 Lindera rubronervia, ) ) # Lindera

glauca , )\, Alangium chinense.
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Fesu T 89 BA {H7E 5 PR E B R, EELIEHE AR/ A FoEFA
B BAERNTE(RE O, 00 5% BA B 61. 7% 21. 7%. Heé, 8K (Litsea
cubeba ) IEE PR ) BA BB H K, 4510 967. 3 cm® 1 210. 7 em? , J§, g B H v 1) 48 X 45 3
FOLME. XFEAFRRY M EEULERNE. FEEAB/NTF AN BARERE LD L
HEHK 0. 7%, FBEUHE N ELE 2.

FeH I BAEAE 5 F PR E B LS M EARBUNT AR S MR AN BA &
RELE D29 5% H BA {HH9 42. 8% # 31. 7%. H b, (i 18 #I F1#8 K ( Sassa fras
tzumu) ) BA 85K, 555K 202, 4 cm® 1 81. 4 ecn® (L), 0¥ A /MR K B BA
EE M EE LA MR E, W H SR RN N (LE 2). FHEARR /I
AR BA BEE /D U FEHA 0.7%,B8 T 2 ¥LM A #§(Photinia glabra) (BB F1 1 #
BEEZRCEE, AL 1.5 m - iRk (L3 2 ).

BB NERAEPREEERS, EARE SERAART 1.5 m WHHKULE 2),
W R A R R AR AR B D ISR ORAE KT MR EE RSSO R RRE AIL TARE,
BB B BA EH/NF 10 em® CRLEFED.

i VE BAEMMES FPFEUEZETRANE, KO£ ERNE BT
b, Forp  KBE G BRA BA BB BR A, 2518 65.2 cm?® fl 64. 0 cm? (L), B F W05
REZLIZAEE R ELE 2).

2.2 FERMYEMHHH<L S m)BHE

B 3 Al 0L, $h B M A A — NSRS B, B AR M R TR E R AR
BIFFAE. 72 2004 47, RE b T FIAEHL [T P94 AR BB B £, 20 B0 1 309 B 1 736 %,
BV P&,y 458 Bk, A4 I 40 F A 1K . B 2005 48, 41 B BB A — N B m 2. 3
2008 4E,BEB T PO RIS BB B E . 648 Bk BEHB IV R 8270, 3 432 Bk (BE s V b
376 ¥, B T A0 1 &b F o | K F.

1400

1 800
1200 o 1 600 o
1 000 { 1400 1
1200 S
€ o Y € G0 REHLY
400 —_— ﬁ — | ’
z 400 d B -
200 1 i 200 %
0 ‘ ‘ 0 ! I
2004 2005 2006 2008 2008 2004 2005 2006 2008 2008
500
450
FEHbITI ‘3“5)8 L REHIV
#® 300 N
«® 200 i

e
IAIPL so e &
1
i
e ron
7 ‘
|
: i

2004 2005 2006 2008 2008
4 F 43
BN ECT [ EBT (7%7)DBT HEMEDBSST

B3 WESEPEHBEERFGE + 4 (H<1. 5 m) R R RA BB RN (4/200 m?)

Fig.3 Number of stems of main trees(H<(1.5 m)of each plot in 5 year recovery, grouped by life-forms




B3M B, % ARTRTHEKENY EEN B LEHRINENR 19

B I PHEFBEUEREAMFTARM S ELE 3 KE 5 FFEHER 50000 E,H
FORBE AR AN ERES HEMTENE S —EH. BRI BEEREF 1 F£4
B TREXMEEK, MEEREWHTHERER, P &R — B REMTTR,
HRRE M 2004 4E B 588 BRIEBI T 2008 4R 1 275 Bk, A BT M 2004 4EfY 335 #RBER T 2008
F 14 BrALE 3.

£33 BESETEAMTEABOT LR (H<L S mPEHKE

Tab.3 Number of stems of seedlings + saplings of main trees (H<{1.5 m)

in each plot in 5 years’ recovery /200 m?
s
MY B]K HIER I
2004 2005 2006 2008 2004 2005 2006 2008
A ECT 6(5) 1 - 5(4) - 2 3(1) 6(4)
DE®R ECT - - - - - - - -
3 EBT 18¢12)  8(4) 3 11(7) 103(73)  67(43) 41(14) 89(61)
R EBT 21(13)  10(3) 9(4) 9(6) 40(36) 12(9) 22(15) 15¢10)
P34 EBT  588(449)215(134) 79(61)  275(150) 346(295) 138(90)  79(29)  123(78)
AT EBT  335(197) 13(11) 17(13) 14(6)  268(266)  59(59) 29(28) 30(20)
A EBT 106¢(62) 21(15)  15(10) 34(16) 75(6) 13(5) 18(6) 4227
M H X EBT 23(15)  9(3) 3(1) 11(2) 48(44) 28(17) 14(4) 23(10)
Hi EBT 12(2)  17(8) 10(5) 5(2) 63(34) 32(12) 18(5) 34(14)
A EBT - 2(1) 1(1) 2(2) 33(33) 16(14) 9(8) 22(22)
#X ~ EBT - ~ 1 - - 10(3) 2 15¢12)
HAART EBT - - - 2 - - - 2(2)
AR | EBT 4 6(3) 4(1) 7(1) 14(10) 3 5(2) 7
BAE EBT - - - 1 - - - -
NG| EBT - - 1 - - - - -
ol of £E 42 EBT - - 3 - - - - -
FREHMN EBT - - 1(1) - - - -
KH-A Bk EBT - - - - - - - -
HH DBT - ~ - - - - - -
ELREY DBT - - - - - 1 - 2 -
A DBT 397 22(D 7 3D 103(7) 62(2) 35(3) 4
i35
HYBK R v v
2004 2005 2006 2008 2004 2005 2006 2008 2008
A ECT - - - - - 5 2 14(10) 16(6)
SE® ECT 1 4 4 1 - _ _ _ _
=3 EBT 14(13)  8(8) 9(8) 5(3) 4(4) 6(4) 3(1) 3(1) 34(16)
HEpE EBT 23(22) 22(20) 21(21) 17(15) 24(20) 29(18) 8(1) 20(12) 21(13)
F3 EBT 54(52) 34(27) 20(18) 25(19) 40(24) 46(12) 24(7) 45(18)  100(49)
A EBT 124(124) 19(17) 45(31) 102(25) 6(6) 6(3) 5(3) 6(4) 2
A EBT 6(4) - 3(2) 7(6)  128(74) 59(20) 56(20) 149(71)  116(16)
2 g | EBT 15(13) 40(33)  4(2)  35(14) 25(19) 12 14(3)  22(8) 8(1)
Fi& EBT 28(18)  2(1)  47(33) 56(35) 33(5) 19(1) 17(5)  23(D) 1
e EBT 136(133) 38(36) .44(43) 25(25) 74(74) 46(39) 24(22) 19(19) 5(5)
#H X EBT 3(3) - - - 1 - - 4(2) 23(13)
HHARETF - - - - 4 - - 13(2) 5
AR, EBT 8(8)  22(6) 1 3(3) 2 13 14 7(1) -
B®AE EBT - - - - - - - - -
IHE R EBT - - - - ~ - - - 2
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g3
i3 82
MY AR T 1
. 2004 2005 2006 2008 2004 2005 2006 2008
T i 4 EBT - - - - - - - -
FEEE N EBT - - - - - - - -
A EBT - - - - - - - -
i DBT 11 13(3) 8 24(2) 44 12(4) 8(1) 16(3)
EAMEL DBT - - - 1 - - 2 -
Bk DBT 115(26) 79(10)  79(7) 58(11) 27(1) 14(1) 11 11(1)
e 3] DBT 14(6)  13(1) 14(1) 9 37(19) 18(2) 19 18
WE DBT - 1 - - - _ - 1
B DBT - - - - 2(2) - - -
o DBT = 28(11) 12(2) 7(1) 7(2) 42(12) 11(3) 2(1) 5(4)
B DBT - - - - - - - -
TER DBT - - - - - - - -
E-JIIE DBSST 8(7) 2D 1 5(2) 26(23) 10(5) 4(3) 13(9)
el 41 DBSST  1(1) 2 0 2 - - - B
=k dus DBSST 13(1) 8 3 1 43(6) 19(3) 7 15
xH DBSST 6 9(1) 6 16(1) 16(6) 18(1) 7 11(1)
1L % DBSST  84(11) 53(4) 22 7 436(74)  246(37)  78(9) 38(13)
E 34 DBSST 3 - - - 1 - - -
KMk DBSST - - - - 4 5 2 -
A DBSST - - - 3(3) 35(34) - - -
L2 DBSST - - 1 4 - - 5 3
k3 DBSST - - - - - - 2 42)
hE DBSST - - - - - - 1 1
o1 R £ 1 DBSST - - - - - - - -
LR DBSST - - - 1 - - - (1)
NS DBSST - - - - _ _ _ _
g
MY LR AR il \) v
2004 2005 2006 2008 2004 2005 2006 2008 2008
Kt DBT 26(4) 25 48(2)  94(5) 6 7 14(1) 17 5(1)
W& DBT 10(8) - 22 3D 7 - - 2 -
B DBT - - - - - - - - 1
BEME DBT - 21(11) 11¢2)  7¢(1)  7¢2)  5(1) 4 4 7(1) -
B DBT - - - - - - - - -
ITE DBT - - - - - - - - -
Fiig DBSST 0 12¢1)  8(2)  14(8) 22(18)  7(3) 7¢1) 2
[ JITEAR DBSST - - - - - - - _ 2(2)
E s DBSST 10 12 7 6(1) 24 18 23 21 -
xH DBSST  40(12) 53(4) 33(4)  35(5) 4 4 4 8(4) 31(3)
Ly 1 4 DBSST  247(54) 243(34) 206(33) 130(41) 1 12 12 9(1) -
¥E DBSST - - - - 4(1) 3 - 8 -
N L v N DBSST 2 1 2 - - - - - -
A DBSST - - - - 13(13) - - 2(2) 3(3)
[i27] DBSST - - 6 13(2) - - 1 4 -
ek DBSST - ~ - 1 11¢11) - 4 5(3) 1
% DBSST 7(7) 1 - - - - - - -
AN Lok DBSST - - - - - - - 12(2) -
(IR DBSST - - - - - - - - -
NAR DBSST - - - - - - - -

EEYMHUTEERE 2 E.FR

(Castanea seguinii) ; ¥ S/ L AR MHE SR ESHAHEEC - "RRAFE
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Bl FHshdEhlE@EnFARMYE KT S EFHER 500U LA 3, ]
RS OKEE ERMABRRRERS, AN E EHEXNH I ARELSHERA. &
2004 4, MR BR B 43. 0%, LSRR b 3. BIRG B ARKEE 1 F25H
TRERMBEE, M EWKE QT E R , Hp 28 LB R i o — e 3 i@ o 7 K,
HKBEFATHT » DA B 7 38 R, AR AR AL IS (L% 3. _ _

B sp 4 EEAE AR ECLE 3), Hd L g AR R 4B
BE, ULt SHERKEE 1 FRE, AT 894 H, MEKREWHATHEHRE TR
EyHPEZAVFABERLREZ  MAGNHIEE 3.

BB NVPHEEBEUEREEANTARECLE D KE 5 FPEHEBR 5000 E, Hepx
B OB ENGERES RGN MIASE S~ ws,. masRsE E
RN BAYEBEREFEARETRE EAMESE. Kb - Hygirt T ARBE A
BA, AN 2004 45 128 BEFEBI T 2006 £EH) 56 #k, & 2008 4£ M X 7+ 149 #; W
BB EE S FP—BLATESFREK D.

BV ARgEUESANTFANELE 3,k 315 &, Kb kEMAKRES, ULE
BN E. HHEARSNTAN 38 #EL. BN TTAR 7 BRULE 3).

3 3 #®

3.1 RETHRT EERFHKERD

AR, REAR LR ARLE G 6B KR R R R R IR B R T LT AR R
AR F R EF R R, 72 KB ERXKRE ARFHOGHRERSFIHRRA. HHE
FBREMMHEFFANEZOZETHAMGERER™ . ZHRITAR, WET TEKLEFR,
A R Xt X Lo b R — R R EE S 4, (B3 T H A K. 7ER X F- % Tonga MAK BB R
RPHZRRAMKERER . BAEMKE EZELHREMHKR K EKY. M Pacala &
Rees HIF50 th 3 B 7% B 180 BB 5615 “ 52 JB R 347 (colonizing advantage) B 4 K , ¥ ¥ R
KRB 7E BB S W R TR ZF - DA T e R ) LA AR B I R

AHFRP.EAMERTRT KEWHHESECERRAF SERLLTBMLHORE, 5—
R FHMEREMD . REEIRREF N T EREARBS, WFTHTHRBE
7, FR BT LMK AMB AR RS, ES T LRAKRIRF T MO RF TR L, EF
Z A BRIEMTE T EB RS UEARE T EHY , AT K WS K F (Clerodendrum cyr-
tophyllum) FEAFIB R4S R EM AU I ARAERBET &4 b 1T A0k I
WIS RAE AR, B I AR A LSRR S IRAX RS, MERBTFRT
PR FhOL , B R R R E D LS R 7E. X W BE R th T e I Mxd et 1 R B A +
SEEFE ORSFED A AT BE A 5 B A 4 o B 5 A T e 3t T+, B
PR R Z SRR A K BB, W SR E R REM AR BCE R, A REOVRE , TR BE
SGMEHRHIKIER.

BFHRTEAS REAROLAET RN MEEH R, HEKES 3 £ F MK
it 1.5 m, HHBEEAXR, BKE 5 F BAHERFE—THYKRHKF. FRFHE
BB TARBRE, R T RAAEE BRI IPERZ S UL LT, BFRZ,
BREAMELYREEESERAD . BBEEABBEENEY N IEER &SR LK T
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B B FOE R, R R T A LR, RN E 0 g2 YA TR W — B R
R R, BT ERN T FARNERH AR,
3.2 ARTHMT EBZRFMHKEEE

A WEP S TRRBMGERARE T HRSFEHRBEHT . BR LB P
LAR SRR MR A 4h i o8 £ MEEABAEF KRR HRRE, BRI HAERMEAH
BB SH. BAHHIRAX L RN ERE S FEREZEHEAER 3, HEKE
BT » A AK BLHESE. IRBFORBEERE P IRA SR EXHR B A ABHEATAR , KAL)
WA FREEMAEMAEATEHRE 10 EERERTAR, #ABEFH. HLE
BERBRBRANGSHLUFTRTEQIERRBETITN,. EEREHN TRBBIARREY
IWZEESJ.

ERTREEHREEXT KE S £, HEUERATTANE, FERBEHY
2 (WE 3), G E 4R T RE R 35 6 6% I v MR O 10 » (B R R AR R ) T BR AR S DR OE
HAKE.

B AR R 1 A0 D b FHAE W R I L S R MR K %, B )\ BA 8 2
MFhBESS MY BB B2 b o 208 3o DL B0 A 1T o 0 L X85 A T R R K B3 2 A Ak ik
ZLEHREWR AR R AR D R 5 5K DR B 77 7 — BLes 8] A
BB REMBARIA AR, T LSRN, A& i BT, BT L3S 40 &
SER B R MEARERE. ANATLUER # | PHEFEHERET AL
LB 3 TR 3) 453 R KRR R G ¥R 8K (Castanopsis sclerophylla) % H G R M

FEEBIRRRE TG A KRN, B X SR IR E R4 T RN {H
T AR R E A EHFE Y BERA I UE AT R RER N ETEMRK
— BBt ], LIk AR S R R RDRBEME B ARG, 21 12 FHAREHRBERZ AL
KHE AL FF BB et [ ey T 30 A KRR, M IR B B i R B R 5
I AR AR EAE 5 84 Mgh iRy, B T 4 2 45 5 DAL XS BOK S5 BRAE R R
X BRE F R AR

RV THRNFE, FPAREKRE . FELEFAMER, WELREA
T AR —HERRFHREERIEATAE.

FHFEH 4 FA R RAAEX T RBEE BRTDIR L T SIS R EH MIKE B B B F
B ) B WK AT 5T - LA S B 5 47 b A AR IR I DL

Boigh R A () R R K | 1 W S R St U D A R L L T R R L R XU R A A
BAMAA S TR B .

(& * x &1

[ 1] BORMANN F H, LIKENS G E. Pattern and Process in a Forested Ecosystem{ M], New York: Springer-Verlag
Inc, 1994,

(2] #ittee, ZEE, THN. BEIRER AT ILBEAREREE 5 FESIBPOKRANEKD]. 494
¥R, 2000, 24(6); 710-717. .
HUANG S N, LI Y D, WANG B S, Tree population mortality, recruitment and growth during a 15-year period of
secondary succession in tropical montane rainforest at Jianfengling on Hainan Island, China[]J]. Acta Phytoecologi-

ca Sinica, 2000, 24(6) . 710-717,



#H3M B, % ARFRTFTHEBKE Y EER L FEHKE NER 23

£3]

L4]

[5]

[6]

7]

L8]

{9l

(10]

(11]

[12]

{13]

[14]

f1s]

[16]

[17]

(18]

OKUDU T, SUZUKI M, ADACHI N, et al. Effect of selective logging on canopy and stand structure and tree
species composition in a lowland dipterocarp forest in peninsular Malaysia[J]. Forest Ecology and Management,
2003, 175, 297-320.

FARWIG N, SAJITA N, SCHAAB G, et al. Human impact diminishes seedling species richness in Kakamega
Forest, Kenya[J]. Basic and Applied Ecology, 2008, 9(4): 383-391.

ek, ME, BRittR, 4. ARREEFEANKEREHgY R s SRENERD]. RIUEWERR,
2008, 26(6): 600-607.

YOU SS, YEGF, CHEN S P, et al. Effects of different cutting and regeneration patterns on g diversity of Cas-
tanopsis carlesii communities[J]. Journal of Wuhan Botanical Research, 2008, 26(6): 600-607.
COOPER-ELLIS S, FOSTER D R, CARLTON G, et al. Forest response to catastrophic wind; Results from an
experimental hurricane[J]. Ecology, 1999, 80(8): 2683-2696.

FRANKLIN J. Recovery from clearing, cyclone and fire in rain forests of Tonga, South Pacific: Vegetation dy-
namics 1995 — 2005[]], Austral Ecology, 2007, 32. 789-797.

wAB, EAR. [IVLHEABEREZMELI] EEEYER, 1993(1) . 34-42.

PENG S L, WANG B S. Forest succession at Dinghushan, Guangdong, China[ J]. Botanical Journal of South Chi-
na, 1993(1): 34-42,

BN, RAB. ZRASRGRDETwHBEAMXBRED] KITREEESHE,2004, 13(1); 78-83.
CHEN X Y, SONG Y C. Types of damaged ecosystems and the critical factors leading to degradation[]]. Re-
sources and Environment in the Yangtze Basin, 2004, 13(1). 78-83.

KAE, BB, PEAAETEATHESRZLEBUNE SEAKEIM]. 65 BEHKET, 2007.

SONG Y C, CHEN X Y. Degradation Mechanism and Ecological Restoration of Evergreen Broad-leaved Forest E-
cosystem in East China[ M]. Beijing: Science Press, 2007.

R PEEBIM] JEF. BElgE, 1980,

WU Z Y. Vegetation in China[ M]. Beijing: Science Press, 1980.

Kok B, HBESFIM] L. LRMERE R, 2001.

SONG Y C. Vegetation Ecology[ M]. Shanghai; East China Normal University Press, 2001.

ER%E, ABRE, PR, & FEABERAYHKBARESNAKEERFREN LB £5%#,
2005, 25(7): 1796-1802.

WANG X H, YAN ER, YAN X, et al. Analysis of degraded evergreen broa.ld-leaved forest communities in East-
ern China and issues in forest restoration[J]. Acta Ecologica Sinica, 2005, 25(7) : 1796-1802.

XK, RAE. FREATKREFRSH—MREHNEEB[T]. £B¥H, 1992, 13(3). 287-290.

LI X D, SONG Y C. A system kinetic model for the secondary succession of broad-leaved evergreen forest[J]. Ac-
ta Ecologica Sinica, 1992, 13(3): 287-290.

RAE, THE HITXEEXERAEOARAKEM]L B85, DR HARIBIE], 1995.

SONG Y C, WANG X R. Vegetation and Flora of Tiantong National Forest Park, Zhejiang Province[M]. Shang-
hai: Shanghai Scientific and Technological Literature Publishing House, 1995.

TXE, RAE. ¥EEHAREIBTIEMMEBAFEAL] HY*iR, 1998, 40(8) . 755-760.

DING S Y, SONG Y C. Declining causes of Pinus massoniana in the processes of succession of evergreen broad-
leaved forest{J]. Acta Botanica Sinica, 1998, 40(8): 755-760.

E&RE, KKE. RBEZFHKLEEZERAGHAYARRERBNBROHESSREYBHIREL]. NAE
A2, 1999, 10(5) . 545-548.

WANG X H, SONG Y C. Dynamics of population and biomass at ez;rly natural recovery stage of vegetation on a-
bandoned quarry of Tiantong National Forest Park[J]. Chinese Journal of Applied Ecology, 1999, 10(5): 545-
548. .

TEE. ¥EAMTAEERIOEBESEFAIM]. FMEFH, WEAELRME, 1999,

DING S Y. Comparative Ecology of Successive Stages in Evergreen Broad-leaved Forest[ M]. Kaifeng Henan;



24

LRI RFFRARB 2 2010 4

(19]

[20]

[21]

[22]

[23]

[24]

f2s]

[26]

[27]

[28]

[29]

[30]

[31]

Henan University Press, 1999,

TEE, RAE. HITAXEBEFKAEFSATAESHPOBEESFRED] HYESER, 1999, 23
(2). 97-107.

DING S Y, SONG Y C. Study on the synecological characteristics of the early successional stage of an evergreen
broadleaved forest on Tiantong national forest park, Zhejiang province[]J]. Acta Phytoecologica Sinica, 1999, 23
(2): 97-107.

KER, KAE, ZUH, F HOXREFGHHHAESIRAZYRELSRASI]. HYESER, 1999,
23(3). 250-255.

ZHANG QF, SONG Y C, WU H Q, et al. Dynamics of litter amount and it”s decomposition in different succes-
sional stages of evergreen broadleaved forest in Tiantong, Zhejiang province{J]. Acta Phytoecologica Sinica, 1999,
23(3). 250-255.

TRE. HSEMREERFIBET L RERMG BRI FEEERERBER, 1999, 29(3): 92-96.
DING S Y. Comparison of soil characteristics under different successive communities of evergreen broad-leaved for-
est[J]. Journal of Henan University (Natural Science), 1999, 29(3): 92-96.

TRXE. MIREFSANKEERIISERAAGRAEEFHORALL WEXEEHERPFER . 2001,
31(1). 79-83.

DING S Y. The causes of Castanopsis fargesii and Schima superba being dominant species of series of evergreen
broad-leaved forest in Zhejiang Tiantong{J]. Journal of Henan University (Natural Science), 2001, 31(1): 79-83.
HWRR, R, WIRESAESENAERAESERR(D ASKELRSKYIEMU]. ERBUREEH
CHRBEEND , 2008(4): 1-11,

DA L J, SONG K. Experimental ecology research on destroyed evergreen broad-leaved forests in TNFP, Zhejiang
(D) ; Ecological restoration experiments and long-term ecological study[J]. Journal of East China Normal Universi-
ty (Natural Science) , 2008(4); 1-11.

TEM, 5. FLESEAYRHARELESEEI]. EB%¥M, 2008, 28(3): 1147-1157.

WAN H L., FENG Z W. Species composition and succession trend of evergreen broad-leaved forest in Lushan
Mountain, Jiangxi Province, China[J]. Acta Ecologica Sinica, 2008, 28(3): 1147-1157.

DEKKER M, DE GRAAF N R. Pioneer and climax tree regeneration following selective logging with silviculture
in Surinamel J]. Forest Ecology and Management, 2003, 172: 183-190.

WL ERBEAS. WCEWEIM]. BN SILRSEEAR M EHE, 1993,

Editors of Flora of Zhejiang. Flora of Zhejiang{ M]. Hangzhou; Zhejiang Technology Press, 1993.

OHSAWA M. Difference of vegetation zones and species strategies in the subalpine region of Mt. Fuji[ J]. Vege-
tatio, 1984, 57; 15-52.

BRE, BRI, KRB HIXERZHEALEFTRETAEIZARFOHREAREFEXBT]. AWAES
F1R, 2004, 28(3): 376-384.

DA LJ, YANG Y C, SONG Y C. Population structure and regeneration types of dominant species in an evergreen
broadleaved forest in Tiantong National Forest Park, Zhejiang Province[J]. Acta Phytoecologica Sinica, 2004, 28
(3): 376-384, ’

K, Gk, REYW, & WIXEZRAESAGAERESERR(D  TEXRRHHERBRI] X
PR A 2 CH RPN , 2008(4) ; 12-24,

SONG K, YANG X F, KANG M M, et al. Experimental ecology research on destroyed evergreen broad-leaved
forests in TNFP, Zhejiang (Il ): The growth patterns of dominant evergreen trees determined by tree ring analysis
[J]. Journal of East China Normal University (Natural Science), 2008(4): 12-24.

PACALA SW, REES M. Models suggesting field experiments to test two hypotheses explaining successional di-
versity[J]. American Naturalist, 1998, 152(5); 729-737.

RBBK, HAE. RERRERGI]. AFERFAYER, 2001, 9(4): 355-364.

LIANG X D, YE W H. Advances in study on forest gaps[J]. Journal of Tropical and Subtropical Botany, 2001,



B3W B, % AR TR TR E 90 EERFRFRRE ER 25

[32]

[33]

[34]

[35]

(36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]
[44]

9(4); 355-364,

Ik, ERA, ¥, % ZEUFLEHFERBEHAKEEHHRI]. LALESEM, 2003, 14(9): 1399-
1404,

HE Y T, LIG C, CAO M, et al. Regeneration in gaps of the middle-mountain moist evergreen broad-leaved forest
of Ailao Mountains[J]. Chinese Journal of Applied Ecology, 2003, 14(9): 1399-1404.

KHE, KAB. WIXEEAREGRHEAR LHRSIRIGEL]. T AEY, 2001, 21(3). 201-207.
ZHANG G F, SONG Y C. Studies on species composition, structure and physiognomy of shrub communities in
Tiantong region, Zhejiang Province[J]. Guihaia, 2001, 21(3): 201-207,

BHE FEAXBAABARAZHAERFETAKENBHR - HYBESERZHE(D]. £F. R
KA, 2008,

YANG X F. Study on early community and habitat dynamics of differently damaged evergreen broad-leaved forests
in Tiantong National Forest Park[ D]. Shanghai; East China Normal University, 2008.

KB, B, hSOR. R AR ERE PR - UL R ERA] AEARAEER(ARBE
RRD ., 1997, 22(3): 319-323,

ZHANG D J, YEX Y, YOU W H. The study on function of evergreen broad-leaved forest floor-Tiantong, Zhe-
jiang Province as an example[J]. Journal of Southwest China Normal University (Natural Science), 1997, 22(3):
319-323, .

KER, R, BOE. HILXEESENRBEEHHRI]. HYESEM, 1999, 23(6): 544-556.
ZHANG D J, YE X Y, YOU W H. Evergreen broad-leaved forest floor in Tiantong, Zhejiang Province[]J]. Acta
Phytoecologica Sinica, 1999, 23(6): 544-556.

FACELLI ] M. Multiple indirect effects of plant litter affect the establishment of woody seedlings in old fields[]J].
Ecology, 1994, 75(6): 1727-1735. )
GEORGE L O, BAZZAZF A. The fern understory as an ecological filter; emergence and establishment of canopy-
tree seedlings[J]. Ecology, 1999, 80(3): 833-845,

Ll BRLSKRARTRSESHERILED]). FEFEHEDEE, 2004, 23(6); 1821,

KONG X H. Natural resources and ecological population feature of Litsea cubeba in Fujian Province[ J]. Chinese
Wild Plant Resources, 2004, 23(6): 18-21,

EHEE, T, ABR¥, & XELBESAMHRABERREIEEFNDEHRD] RREYEHR,
2004, 22(1). 52-57. .

WANG X H, YAN X, YAN ER, et al. Primary study on sprout regeneration of several dominant species of ever-
green broad leaved forest after logging in Tiantong[J]. Journal of Wuhan Botanical Research, 2004, 22(1); 52-
57.

BELLINGHAM P J, SPARROW A D. Resprouting as a life history strategy in woody plant communities[J]. Oi-
kos, 2000, 89(2); 409-416.

BOND W J, MIDGLEY ] J. Ecology of sprouting in woody plants: the persistence niche[J]. Trends in Ecology &
Evolution, 2001, 16(1): 45-51.

HARDIN G. The tragedy of the commons[J]. Science. 1968, 162, 1243-1248.

FALSTER D S, WESTOBY M. Plant height and evolutionary games{J]. Trends in Ecology & Evolution, 2003,
18(7): 337-343.



