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Abgract Aims Wolong Nature Reserve isthe larges reserve for the endangered wild panda. Owing to his
torical factors, much of the fores has been digurbed and poorly regored , even in many sections of the core
protection area. The relative inportance of determinants for gecies recruitment ater digurbance is poorly
known. We invegtigated factors dfecting regeneration of conifer- broad eaved mixed forest in fores gaps near
Wuyipeng , an observetion dation for pandas.

Methods We examined environmental factors, ggp characterigics and recruitment of new individuds in every
fores gep dong three line transects and anayzed the data usng principal conmponent analyss and oorrelation
anadydsin SPSS.

Important findings A range of natura and human digurbances irfluenced the pattern and characterigics of
fores gegpsin this area. Richness was higher for seedlings than for ggp makers, but the ranking of gecies
domi nance was different between seedlings and gap makers. The egtabli shment successdof dominant gpecieswas
dfected by a variety of factors. For indance , the esablishment of Betula op. was correlated dgnificantly with
topogrephic factors, while that of Abies faxoniana was dfected heavily by il characterigics and that of
Rhododendron gop. was correlated sgnificantly with topographic factors and ggp-maker characteridics. More
over , dl biodiverdty indexes of regenerating seedlings were dgnificantly correlated to principa components
nmodly reflecting il characterigics. Therdore, il characterigtics appear to be the nmog important factor i
fluencing regeneration of dominant goecies and seedling richness following ggp digurbance.
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(Brokaw , 1985;
Schupp |, 1989 ; Jies & Frankling, 1989) ,
(Rebertus & Burns, 1997) ,

(Duke , 2001) 30°45 31°25 N,102°52 10324 E ,
20 0 , , ,
, , 8.4 , 861. 8
mm( ,1987)
, ( ,1989; ( Tsuga chinersis) ( Picea
, 1997 , 1999; ,1999; brachytyld) , (Betula albo
, 1999b; , 2001 ; ,2002 ; sinensis) (Acer tetramerum)
, 2002; , 2003) , ( Gdidocalanus fangianus)
( Rhododendron) ( Sorbus)
( Ribes) , (Viburnum be-
, tulifolium) ( Rubus mesogageus)
( Fargebia rebugta)
, , ( Cacalia 9.)
, , Taylor  Qin (Ligularia 9.) (Lonicera microphyl-
(1988) - la) ( Smilacina henryi) ( Fragaria 9.)
, (Oxalis griffithii)
, (Abies faxoniana) , ( Actini-
(Betula utilis) dia kolomikta var. gagnepainii) ( Smilax
, menispermoi dea)
2
Runkle (1985)
; 3 ,
(Veblen , 1992) : , 4 1000 nt : 4
nt : 1 000 nt
, , Run-
, kle(1982) A =TILW/ 4
4
4 15

, ( ,2004) xija= [ xi - min(x) ]/ [max(x) - min(x) ]
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1 Pear son
Table 1 Pearn correlations between gap di gurbance characterigtics and topographic factors
Gyp digurbance characterigics Hevation Sope ande Agpect
Gp gze characteridics EG 0.0%4 - 0.192 0.111
CG 0.050 - 0.083 0.167
Do/ H 0.091 - 0.105 0.183
Gap meker characteridics eV - 0.152 0.231 0.304 "
S - 0.115 0.197 0.144
Srex 0.156 - 0.153 - 0.182
Sol 0.122 - 0.122 0.023
Ggp forming manners DM -0.13% 0.226 0.142
KF 0.297 " - 0.168 0.046
@ - 0.236 0.295" 0.175
G - 0.219 - 0.033 0.031
KL - 0.011 0.153 0. 186
EG: Areadf expanded ggp CG: Aread caropy ggp Dof H: Ratio of ggp diameter to gep
heigt GMp: Number of ggp mekers  SP,: Number of gap meker ecies Sy : Totd areadf ggp
mekers DM: Treefdls KF: Tree cutting @B: Root puling  ZG: Trunk sngpping KL : Sanding dead Sy :
Max basd areadf ggp mekers  * p<0.05 (2taled) n=55
( ,2004)
) 3.2
(2650 3000 m), 3.2.1
(p<0.05), 55
) 1 1 8
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Table 3 Hgenvdues o corrdation metrix
PC PC, PC,
Vaiade 1 PG, 3 4 PCs
C - 0.128 0.506 -0.07 0.168 - 0.152
1H e _ G -0.177 0.507 0.082 0.21 - 0.123
0. K R aiys prpominaice cogparion bewes G S0.009 0.25 -0.173 -0.209 0.53
regererative seedings and ggp mekers c 0.1 0.453 0111 - 0 227 02
1. Abies faxoniana 2. Beua $p. 3. 4 -0.15%5 0. e e e
Tsuga chinersis 4. Rhododendron p. 5. Ploea brachyty- G 0.000 -0.234 0.065 -0.431 -0.147
Pinus armandi C 0.053 -0.001 0.542 0.233 0.134
G -0.126 0.076 0.418 0.085 - 0.151
Co -0.187 -0.057 0.286 -0.262 - 0.371
3.2.2 Spearman Cuwo -0.316 -0.269 -0.134 0.383 -0.125
Cu -0.158 -0.207 -0.273 0.529 - 0.097
Ci2 -0.331 -0.079 0.306 -0.036 -0.223
’ Ci3 -0.468 -0.059 -0.033 -0.097 0.287
Cu -0.464 -0.133 -0.07 -0.135 0.201
4 Sjearnfan , Cis -0.432 -0.08 0.02 -0.166 0.042
y g e 3.546 2.795 2.287 1.471 1.032
rtion 0.236 0.186 0.152 0.098 0.069
Cumiaive 0.236 0.423 0.575 0.673 0.742
( 2
2 Spear man
Table 2 Spearman correlation between gap regenerative ecies 3 Gz Cu Cs PG G
2 3 ) G G PG GG G PG
D 0.258 - 0.089 -0.124 C1 G Co G PC, ) Gs
2 . 0.056
) 0.292 m':; ,FCl
0.060
1) Betulapp. 2) Abiesfaxoniana 3) Tsugachinenss 4) Rhodo- (
dendron p.  *: p<0.05 n=55 ) ‘PG ( N P C
) ;PG ( ) ;PCy
3.2.3 (
3.2.3.1 )
; ( K ) ;PCs
4 pH
(PCA) 4 G GCs :1) 3.2.3.2
: (%) (%) pH
-1 -1y .
bgg) bg g2 4

(m) ©) ( 1 , 4
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Table 4 Pearon correations between the abundance of regenerative
Pecies and principa conponents of environmentd factors

Regeneration PCy PC, PC3 PC,4 PG

Pecies
n -0.048 -0.011 -0.275° 0.010 - 0.048
2 -0.111 0.563" -0.143 -0.079 - 0.210
3 -0.024 -0.056 0.093 -0.020 0.121
4 -0.048 0.196 0.351"° 0.298° 0.025
1) 4): 2Se Tble2 *: p<0.05 **: p<0.01
n=55
5 Pear son

Table 5 Pearon correaions between the biodiversity indexes of
regenerative ecies and principal conponents of environmenta factors

Biodiversty PCy PC, PC; PC,4 PG
indexes
Hia -0.075 -0.271" -0.071 0.002 0.173
Ml -0.101 -0.055 -0.077 0.089 0.329"
J 0.115 -0.401" - 0.054 - 0.265 - 0.028
C 0.004 0.328° -0.076 0.054 -0.112
TRS 0.016 0.082 0.227 0.242 0.24°
R -0.188 0.054 0.172 0.176 0.290°
H : Shannon-Wiener Shanron-Wiener’ s diversty index
MI : Margd Margde’ sindex J: Bvenness C:
Snpon Snpon’ sindex  TRS: Trandormed

Peciesrichness R: Richness *: p<0.05 n=55
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