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Abstract; In Tsuga longibracteata W. C. Cheng pure forest and T. longibracteata-broadleaved tree
mixed forest in Tianbaoyan National Nature Reserve of Fujian, 24 forest gaps at different developmental
stages were selected, and species number, individual number, Shannon-Wiener index (D) and Simpson
index (C) in central, marginal and non-forest gap zones of these forest gaps were analyzed, and hereby,
edge effect index E, and E, of forest gap of different stands were compared. The results show that
numbers of species and individuals in forest gap of two stand types increase gradually with development
process of forest gap, and there is also a certain difference in different forest gap zones, as a whole, those
are the highest in marginal zone of forest gap and the lowest in non-forest gap zone. Numbers of species
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and individuals in different forest gap zones of mixed forest are higher than those of T. longibracteata pure
forest. There is a certain difference in D and C values among different developmental stages and different
zones of forest gap of two stand types. D value in central and non-forest gap zones of forest gap of two
stand types increases gradually with development process, while that in marginal zone of forest gap is the
highest at early stage, and D values in central and marginal zones of forest gap at different developmental
stages are higher than those in non-forest gap zone. C value in different zones of forest gap of pure forest
is the lowest at middle stage, and slightly higher at early and later stages, while C value in central and
non-forest gap zones of mixed forest decreases gradually and that in marginal zone of forest gap increases
gradually with development process. With development process, K, value of forest gap of two stand types
decreases gradually and E. value increases gradually, in which, E, and E_ values at early stage are
significantly different to those at middle and later stages (P<0.05). E, value of forest gap at different
developmental stages of mixed forest is higher than that of pure forest, while its K, value is lower than
that of pure forest. The comprehensive analysis result indicates that there are obvious edge effects of forest
gaps of T. longibracteata pure forest and T. longibracteata-broadleaved tree mixed forest, and the
strength of edge effect is related to forest gap area and stand type. Edge effect of forest gap of mixed forest
is higher than that of pure forest in some degree, indicating that forest gap of mixed forest is more
beneficial to stand renewing and tree growing.

Key words: Tsuga longibracteata W. C. Cheng; stand type; forest gap; species composition; species
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Table 1 Basic characters of 24 forest gaps of different stand types of Tsuga longibracteata W. C. Cheng in Tianbaoyan National Nature Reserve
of Fujian
i Wym o BOE(0) /()Y Y m? o AT
No. Altitude Slope Aspecl” Area Stand typez) Developmental stage
1 1533 15 102.95 87 PF Jo i Later stage
2 1535 18 221.63 113 PF F3l] Middle stage
3 1348 21 105.45 158 MF AT Early stage
4 1324 14 218.92 146 MF A7 Early stage
5 1 463 23 93.88 154 PF A7 Early stage
6 1247 20 132.34 117 MF F3l] Middle stage
7 1181 26 151.29 202 MF A Early stage
8 1216 22 144.46 132 MF Hi Middle stage
9 1155 11 121.38 112 MF JG ) Later stage
10 1212 16 157.22 148 MF F139] Middle stage
11 1178 25 158.90 93 MF JA3 Later stage
12 1474 16 211.65 128 MF J5 i Later stage
13 1422 18 156.45 187 PF Hil] Early stage
14 1507 13 122.92 134 PF Hi Early stage
15 1519 21 108.79 129 PF ] Middle stage
16 1483 15 119.21 142 PF 134 Middle stage
17 1452 11 187.36 128 PF J ] Later stage
18 1437 20 133.92 95 PF JaH Later stage
19 1292 24 124.77 182 MF A Early stage
20 1127 23 170.75 143 MF i3] Middle stage
21 1412 18 173.56 116 PF Ja ] Later stage
22 1513 19 168.43 166 PF AT Early stage
23 1 305 17 142.57 121 MF Jo i Later stage
24 1 456 23 153.69 133 PF f13l] Middle stage
D Yy LIE IR 75 1 R 00, 32 I 41 7 18 7383545 Aspect is obtained by convertion with clockwise and regarding the north as 0°.

2 PR, KABAZLi T. longlbmcleam pure forest; MF. KBRS — A RHR A T, longibracteata-broadleaved tree mixed forest.
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Table 2

Statistic result of numbers of species and individuals in different zones at different developmental stages of forest gap of Tsuga

longibracteata W. C. Cheng pure forest in Tianbaoyan National Nature Reserve of Fujian

MBI R E G B 5

Developmental stage and

7R [a] B R £ R [7] B A K
Species number in different zones Individual number in different zones
LB IX HZIX bk X B X NLZIX FEARTE X

No. of forest gap

Central zone Marginal zone

Non-forest gap zone

Central zone Marginal zone Non-forest gap zone

A Early stage

5 13 14
13 14 17
14 12 13
22 13 16
SEI{E Mean 13.0 15.0
1 Middle stage
2 17 16
15 16 19
16 17 17
24 18 20
SEF{E Mean 17.0 18.0
J5 i Later stage
1 16 20
17 19 18
18 18 19
21 20 22

FH4{E Mean 18.3 19.8

12 37 54 38
10 38 49 37
10 33 47 39
11 35 49 41
10.8 35.8 49.8 38.8
14 50 61 40
14 55 59 49
15 52 48 46
16 57 64 52
14.8 53.5 58.0 46.8
13 60 66 52
18 63 61 58
17 62 67 60
20 65 71 68
17.0 62.5 66.3 59.5
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Table 3  Statistic result of numbers of species and individuals in different zones at different developmental stages of forest gap of Tsuga
longibracteata W. C. Cheng-broadleaved tree mixed forest in Tianbaoyan National Nature Reserve of Fujian

ARET B4 B B g

ANTR] X Ak ) 4 Ao ENGIESZ TR 5
Species number in different zones Individual number in different zones
L X WEIX FEPRE X eI WEIX Ak X

Developmental stage and
No. of forest gap

Central zone Marginal zone

Non-forest gap zone

Central zone Marginal zone Non-forest gap zone

AT Early stage

3 14 18
4 14 16
7 17 20
19 18 21
F-H4{H Mean 15.8 18.8
th 3] Middle stage
6 18 19
8 17 20
10 18 19
20 20 21
SEA5{E Mean 18.3 19.8
Ja i) Later stage
9 20 21
11 19 18
12 19 22
23 17 19
SEY{H Mean 18.8 20.0

11 39 60 35
11 44 55 38
13 51 57 50
15 48 53 42
12.5 45.5 56.3 41.3
13 54 63 45
15 57 61 49
19 57 63 53
16 60 67 52
15.8 57.0 63.5 49.8
16 75 73 64
17 67 62 58
17 55 64 54
20 62 69 67
17.5 64.8 67.0 60.8

AR AL AL — ] A4 TR S MRObR 180 AN ) 2 & I B
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] & B W Be 09 PR T 10 G 300 45 07 B Y Lo 4 2R
n#Ee,

R 4 A UL AR BRAZ SRR 7T 1Y rhOs XA AR
% X %) Shannon—-Wiener 18 865 & B 2 2 iF
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FHAEMRE X5 AR AS [A] X 380 1) Simpson $i8 0000 52 21
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LORN Y-S = I = i NG R VR S bRk Sy Ok =1
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WM FES 430 1,092 1. 018 F110. 990 ; A i1 %
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Table 4 Shannon-Wiener index and Simpson index and their edge effect indexes of different zones at different developmental stages of forest gap
of Tsuga longibracteata W. C. Cheng pure forest in Tianbaoyan National Nature Reserve of Fujian')

e . o A XI5 1Y Shannon—Wiener $5 % ASTA) X 3 By Simpson o8
ARET I 5 BB Shannon-Wiener index in different zones Simpson index in different zones
Developmental stage and — — E, E.
Nor of forest ap LK &K L oK BEK JeraTIc

Central zone Marginal zone Non-forest gap zone  Central zone Marginal zone Non-forest gap zone

AT Early stage

5 2.389 2.542 2.229 0.121 0.088 0.120 1.101 0.730

13 2.369 2.489 2.207 0.118 0.097 0.141 1.087 0.749

14 2.422 2.527 2.266 0.119 0.112 0.127 1.078 0.911

22 2.427 2.539 2.176 0.113 0.102 0.130 1.103 0.838

H4{H Mean 2.402 2.524 2.220 0.118 0. 100 0.130 1.092 0.807
FH Middle stage

2 2.539 2.499 2.474 0.095 0.104 0.111 0.997 1.010

15 2.591 2.598 2.594 0.097 0.089 0.080 1.002 1.008

16 2.602 2.677 2.493 0.098 0.091 0.088 1.051 0.978

24 2.589 2.625 2.543 0.088 0.097 0.103 1.023 1.014

SEH{E Mean 2.580 2.600 2.526 0.095 0.095 0.096 1.018 1.003
JE 4 Later stage

1 2.487 2.505 2.417 0.114 0.105 0.113 1.021 0.925

17 2.662 2.541 2.533 0.080 0.101 0.103 0.978 1.104

18 2.797 2.698 2.783 0. 101 0.112 0.106 0.967 1.082

21 2.661 2.607 2.590 0.093 0.108 0.112 0.993 1.053

SEH{E Mean 2.652 2.588 2.581 0.097 0.107 0.109 0.990 1.041

”E,) . R IE Shannon - Wiener 5§42 (D) T Y i GO0 FE 5k Edge effect index calculated according to Shannon-Wiener index (D) ; E: R
Simpson FEE(C) A B S v 35 5 Edge effect index calculated according to Simpson index (C).

®5 BEXESERFAARPEARKERZ-AMHHEZ MM E B AR E L EF M &R & X158 Shannon—Wiener $54F1 Simpson 15 ¥ & H ih £
R HEH")

Table S Shannon-Wiener index and Simpson index and their edge effect indexes of different zones at different developmental stages of forest gap
of Tsuga longibracteata W. C. Cheng-broadleaved tree mixed forest in Tianbaoyan National Nature Reserve of Fujian')

. N, o AR X 38 Shannon—Wiener 1% AN[E X 384 Simpson ek
ARET I K B B Shannon-Wiener index in different zones Simpson index in different zones
Developmental stage and - — - — E, E.
No. of forest gap RRIPS NEX e IX Tt X HEIX e X

Central zone Marginal zone Non-forest gap zone  Central zone Marginal zone Non-forest gap zone

AT Early stage

3 2.442 2.742 2.396 0.085 0.073 0.109 1.134  0.753

4 2.277 2.418 2.218 0.148 0.121 0.137 1.076  0.849

7 2.612 2.763 2.416 0.083 0.076 0.114 1.099 0.772

19 2.485 2.652 2.259 0.104 0.092 0.122 1.118 0.812

SEH{E Mean 2.454 2.644 2.322 0.105 0.091 0.121 1.107 0.797
3 Middle stage

6 2.514 2.472 2.417 0.100 0.099 0.101 1.003 0.985

8 2.469 2.614 2.415 0.109 0.095 0.113 1.070  0.856

10 2.716 2.723 2.702 0.091 0.089 0.078 1.005 1.053

20 2.580 2.627 2.511 0.113 0.105 0.103 1.032  0.972

SEHIE Mean 2.570 2.609 2.511 0.103 0.097 0.099 1.028 0.967
JE 4 Later stage

9 2.686 2.602 2.574 0.091 0.098 0.091 0.991 1.077

11 2.700 2.593 2.501 0.090 0.102 0.117 0.997 0.986

12 2.698 2.701 2.680 0.104 0.100 0.091 1.004 1.026

23 2.591 2.659 2.648 0.120 0.113 0.094 1.015 1.054

-H4{H Mean 2.669 2.639 2.601 0.101 0.103 0.098 1.002 1.036

DE, . #3& Shannon-Wiener 1540 (D) 5 1 (1910 2350 45 X Edge effect index calculated according to Shannon-Wiener index (D) ; E.: H¥5
Simpson FBEL(C) A GOV FE B Edge effect index calculated according to Simpson index (C).
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Table 6 Comparison on edge effect index at different developmental
stages of forest gaps of Tsuga longibracteata W. C. Cheng pure forest
and T. longibracteata-broadleaved tree mixed forest in Tianbaoyan
National Nature Reserve of Fujian')

g B B B
Stand type and developmental stage b ¢

4libk Pure forest
T4 Early stage
i Middle stage
J5 8 Later stage

1.092+0.012a  0.807+0.084c
1.018+0.025bc 1.003+0.017ab
0.990+0.023¢  1.041+0.080a

TRAZHK Mixed forest
AT Early stage
P 3] Middle stage
JE 4 Later stage
DE, . H4E Shannon-Wiener 3855 ( D) 8 H (971 508 $5 80 Edge
effect index calculated according to Shannon-Wiener index (D) ; E,:
FR40E Simpson F8%L (C) 55 W AY 71 2 500 $8 %0 Edge effect index
calculated according to Simpson index (C). [FIFH AR /NG hE
FR A — MBS R % 8 B BEAR BT 18] [R] — 48 0% S 12 25 (P<0.
05) Different small letters in the same column indicate the significant
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