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Effects of Forest Gap on Underforest Species Diversity in a Cryptomeria
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Abstract: A systematic vegetation survey on the effects of forest gap size on vegetation diversity was con-
ducted in a Cryptomeria fortunei plantation in Zhougong Mountain, Southwest China. Plots were explored
in five different sizes of forest gaps,and closed canopy was selected as control. Dynamics of plant communi-
ty composition and plant diversity in gap centre,gap edge,and closed canopy along the forest gap gradient
were investigated. (1) A total of 141 vascular plant species belonging to 76 families and 113 genera were ob-
served across 18 plots including 231 quadrats in this study area. Overall, species diversity shows an in-

crease-decrease pattern with the increase of gap size. The species diversity in shrub layer hierarchically dis-
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tributes as forest edge™>closed canopy>>gap centre,while herbaceous species as forest edge™>gap centre>>
closed canopy. (2) The dominant species and important value varies among different sizes of forest gaps. C.
fortune and Mallotus japonicus are the dominant species in small size forest gaps,with a sum of important
value as high as 0. 292 3. While Cunninghamia lanceolata and Betula lumini fera are the dominant species
in large forest gaps.with plenty of seedlings. (3)Species richness index (D) ,Shannon-Wienner index (H),
and Pielou index (J,) reach relative high level in the large forest gaps with sizes of 400—450 m’ for shrub
communities,while these indexes reach high level in small forest gaps with sizes of 100—150 m* for herba-
ceous communities. Indexes of D and H among differing communities hierarchically show as forest edge™>
gap centre_>closed canopy. These results suggested that forest gap can influences the composition of plant

community and enhances plant diversity,and the large size of forest gap is more beneficial for species regen-

eration and plant diversity increase.
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Table 1 Geophysical characteristics of the investigating plots in a C. fortunei plantation in Zhougong Mountain
iy ARE AR T8 A (%7 Wi i 1a) B A VIEN
Plot No.  Gap area/m? Degree Altitude/m Slope/® Aspect/* Longitude and latitude Gap formation type
1 459 G4 1158 14.2 NE61 103° 01'07. 40"E,29° 57'08. 03"N N RiE3) Anthropogenic
2 624 G5 1164 13.1 NE56 103°01'07. 46"E.29° 57'07. 96"N A K& S Anthropogenic
3 600 G5 1173 14.5 NE56 103°01'07. 45"E,29° 57'07. 82"N A& 3 Anthropogenic
1 288 G3 1181 12.3 NE57 103° 01'07. 42"E,29° 57'07. 63"N A 5] Wind Below
5 620 G5 1154 13.9 NE57 103° 01'07.12"E,29° 57'07. 96"N A HNiES) Anthropogenic
6 225 G3 1138 12.2 NE61 103° 01'06. 68"E,29° 57'08. 07"N #i37 Standing Death
7 418 G4 1131 14.2 NE57 103°01'06. 38"E,29° 57'08. 21"N K fE Wind Below
8 132 G2 1014 13.4 NE59 103° 01'06. 20"E,29° 57'08. 31"N #i57 Standing Death
9 240 G3 1115 10.9 NE60 103° 01'06. 13"E,29° 57'08. 46"N {5 Wind Below
10 81 Gl 1110 11.4 NE50 103°01'06. 16"E,29° 57'08. 51"N Hisr Standing Death
11 400 G4 1108 14.3 NE50 103° 01'06. 16"E,29° 57'08. 51"N # T Trunk Breaking
12 110 G2 1107 15.1 NE53 103° 01'06. 37"E,29° 57'08. 87'N # 57 Standing Death
13 132 G2 1105 13.7 NE53 103° 01'06. 37"E,29° 57'08. 87"N A8 Wind Below
14 81 Gl 1100 14.6 NE49 103° 01'06. 45"E,29° 57'09. 12"N #i T Trunk Breaking
15 72 Gl 1098 12.8 NE49 103° 01'06. 45"E,29° 57'09. 12'N His7 Standing Death
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Fig. 1 Composition of shrub community in different sizes of forest gaps in the investigated

C. fortunei plantation. G1—G5 represent gaps with different sizes

G1.50—100 m?;G2.100—150 m?;G3. 200— 250 m? ; G4. 400—450 m? ; G5. 600— 650 m?) ; CK. Control (closed canopy) ;

NF. Number of family; NG. Number of genus; NS. Number of species;the same as below
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Fig. 2 Composition of herbaceous community in different sizes of forest
gaps in the investigated C. fortunei plantation
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Table 2 Important value for the dominant species in different sizes of forest
gaps in the investigated C. fortunei plantation
[Z3/8 Sl % B R0 B A Z
Layer Classification The dominant species and sum of important value at all levels
Mk GE B Hid +MIF2 M. japonicus var. floccosus+C. fortunei(0. 232 7)
Gl WE GC B+ B T. succedaneum—+ M. japonicus(0. 201 7)
Mk GE B +MIEZ M. japonicus+C. fortunei(0.292 3)
G2 M GC  KRETF+37MHE Litsea pungens~+ B. lumini fera(0. 342 1)
M GE W&+ K Camellia japonica+C. lanceolata(0. 302 6)
HEARZE G3 M GC AR+ C. lanceolata+ M. japonicus var. floccosus(0. 264 9)
The shrub layer
M GE #AK C. lanceolata(0. 213 9)
Gt M GC BEA+FERUM C. lanceolata+ Rubus lambertianus (0. 293 9)
M GE  KRETF+H=HHE L. pungens—+ B. lumini fera(0. 221 6)
G5 ME GC AR+ C. lanceolata+C. fortunei(0. 287 3)
CK FERE 12K Rubus buergeri +C. lanceolata(0. 213 2)
) W4k GE R+ EBEBETEIR +IE P. aquilinum var, latiusculum—+ Dryopteris fuscipes+Woodwardia japonica (0. 263 4)
Gl M GC B+ Bk P. aquilinum var. latiusculum~+Vittaria flexuosa (0,521 5)
) W% GE  BR+REBTEIR -5 A P.aquilinum var. latiusculum—+ D. fuscipes+ Hicriopteris glauca (0. 249 6)
G2 M GC B+ BB P. aquilinum var. latiusculum—~+V. flexuosa(0. 365 4)
Wk GE  BR+BAER P. aquilinum var. latiusculum=+V. flexuosa(0. 220 4)
AR 3 M GC B+ Bk P. aquilinum var. latiusculum~+V. flexuosa(0. 533 4)
The herb layer
Mg GE g+ H [+ %HE P.aquilinum var. latiusculum~+ H. glauca+Osmunda japonica (0,164 7)
G4 M GC g+ B+ F B P. aquilinum var. latiusculum—+V . flexuosa=+ Nephrolepis auriculata (0. 487 1)
W%k GE  BR+BWIR+REBETL IR P. aquilinum var. latiusculum—+V. flexuosa+ D. fuscipes(0. 416 2)
M
G5 M GC g+ B+ BEEBIR P. aquilinum var. latiusculum~+V. flexuosa+ D. fuscipes(0. 453 7)
CK B+ B8 P.aquilinum var. latiusculum~+ H. glauca—+O. japonica(0. 347 8)

1 GE. ARG I8 ARG 1 %% GC. MR S5 AR vl s R I .
Note:GE. Gap edge; GC. Gap centre. The same as below.
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Table 3 Diversity indexes for different plant communities in differing sizes of

forest gaps in the investigated C. fortunei plantation

AR 31 LR R Simpson f % 4§ %k Shannon-Wiener £ H 1 45 41 Pielou 5] B4R 4K
Layer Classification D H H sw
Mm% GE 15.000 0+1. 154 7a 0.890 0£0. 005 7a 2.422 340.064 8a 0.896 60,006 6a
Gl e GC 11.666 7+2.333 3a 0.821 9+0.076 4a 2.094 740. 363 Oa 0.855 6+0.076 8
W% GE 13.333 3+2.666 7a 0.766 1+0.122 9a 1.992 140.417 0a 0.764 940.104 Oa
G2 M GC 11.666 7+1.453 Oa 0.830 4+0.033 1a 2.067 5+0.166 3a 0.845 2+0.034 Oa
% GE 10.333 3+0. 333 3a 0.811 3+0.017 5a 1.951 340. 054 5a 0.835 640,014 4a
A 63 e GC 14,333 3+2.185 8a 0.824 3+0.012 4a 2.035 0+0.069 4a 0.779 740.064 9a
The shrub layer
W% GE 13.000 0+1.154 7a 0.829 540,048 7a 2.157 840.202 0a 0.840 640,052 9a
Gl ME GC 15.333 3+2.027 6a 0.824 5+0.034 0a 2.291 040,218 9a 0.840 740. 040 2a
W% GE 12.333 3+1.453 0a 0.819 840,038 5a 2.036 840.210 6a 0.812 440.054 0a
G5 ME GC 11.000 0+1. 527 5a 0.782 2+0.083 5a 1.919 340. 256 5a 0.805 0+0.092 2a
CK 11.000 0+1. 154 7a 0.824 910.038 6a 2.003 3+0.182 3a 0.839 5+0.065 3a
% GE 12.333 3+1. 201 9a 0.854 940,014 4a 2.222 440,093 7a 0.888 2+0.010 7a
Gl ME GC 7.666 71,201 9a 0.775 840,036 5a 1.692 1£0. 164 6ab 0.837 740.022 2a
% GE 13.333 340,881 9a 0.882 7£0.016 9a 2.353 840.093 6a 0.909 7£0.019 8a
G2 ME GC 10.333 3+1.333 3a 0.799 54+0.020 0a 1.930 540. 040 6a 0.835 9£0.039 Oa
% GE 15.000 00, 577 4a 0.882 4+0.022 7a 2.422 140. 105 8a 0.894 940,036 3a
LN O3 et 6o 9.333 3£2.403 7a 0.537 740.091 la 1.232 140.178 7a 0.583 740.105 la
The herb layer
% GE 13.666 740,881 9a 0.835 9£0.053 0a 2.228 240,203 Ta 0.850 6£0.057 9a
Gl e GC 8.333 3+1.201 9a 0.754 70,047 3ab 1.646 440,191 lab 0.782 0£0.053 6a
W% GE 12.333 340,881 9a 0.812 8+0. 055 7a 2.072 940. 201 9a 0.824 1£0.063 1a
pi~
G5 e GC 10.000 00, 577 4a 0.780 7£0.009 4a 1.831 240. 059 2ab 0.796 240,006 Oa
CK 7.333 340. 881 9b 0.661 60,021 7a 1.378 740.072 8a 0.697 940,017 1a

AN ) /ING 5 B R AN [ AR 06 25 )2 U] B B8 28 5 S 35 (P<<0. 05)

Note: Difference lowercase letters indicate significant differences between different sizes of forest gaps for a specific plant community (P<C0. 05).
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