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Abstract: The niche theory has been successfully used to explain competition mechanisms among the coexisting species in natural
communities, which is significant for understanding of the coupling between plant community construction and environmental factors.
Based on community survey, by using the formulas of Levins niche breadth and Pianka niche overlap,the niche characteristics of 7
trees, 10 shrubs and 7 herbs within mixed broadleaf-conifer forest in Qingyanghu national parkwere analyzed.The results showed that (1)
In the tree layer,the niche breadth from high to low in order for Choerospondias axillaris(0.716) > Cunning hamialanceolata(0.662) >
Pinus massoniana(0.648) > Cyclobalanopsis glauca(0.551) > Liquidambar formosana(0.530) > Quercus aliena(0.447) > Camellia
oleifera(0.164); species with large niche breadth was Cyclobalanopsis glauca(0.784), followed by Quercus fabri(0.683) and Pittosporum
tobira(0.660) in the shrub layer; and Dryopteridaceae (0.751) and Carex tristachya(0.664)in the herb layer.(2)The niche overlaps of
24 main populations in the mixed broadleaf-conifer forest were all higher, niche differentiation is not obvious, the resources utilizing
competition was strong.The communities stayed in the stages of succession, and the community composition was not stable.(3)The niche
breadth of 24 main populations and its important valuehad a significant positive correlation (p < 0.05), the correlation coefficients were
0.832,0.770 and 0.964.(4)The niche breadth and the important value of the coefficient of variation of 24 main populations showed a
significant negative correlation(p << 0.01), the correlation coefficients were -1.000.
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Table 1 Basic information of sample plots

e we O s e

1 MERE+EAKR+HE 245 45 L FHE 085
2 HRE+EFER+EA 237 42 #Edk P 0.80
3 HRE+HFR+EA 289 36 FKdb I 085
4 HERE+LEM+EN 238 45 K P 085
5 EX+MERE+ DEM 272 43 #FE R 090
6
7
8
9

HX + DR+ 2K 235 30 PiFg F¥ 0.80
A+ DR + A 213 28 #Hdb ik 075
OEM+EA+WE 210 30 PElL T 075
BA+DREM+MF 210 30 PElk Ty 080
10 HREM+EAR+HN 217 32 #HE i 075
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Table 2 Importance value of main arbor populations in mixed broadleaf-conifer forests
Yyfh ML 1 FEMb 2 FEHB 3 REML 4 FRMLS FEMbe MM FRMLS FEMbO FRM10 A1 BRAK
MR Choerospondias axillaris  41.24  34.07 4898 66.80 43.58 7.60 2328 1090 12.29 9.03  297.77 68.14
Witk Quercus aliena 17.06  13.28  9.80 6.81 1.88 4.61 0.00 0.00 0.00 0.00 53.44 116.58
I EFA Pinus massoniana 5.62 6.46 4.71 7.08 5.25 31.60 23.70 40.62 3273 2871 186.48 75.88
KA Cunninghamia lanceolata  19.08  13.22 7.53 5.62 0.00 11.40 4452  36.14 3519 2651 199.21 75.15
# I Cyclobalanopsis glauca 13.77 1870  20.00 8.15 4929 38.15 4.69 0.00 0.00 15.65 168.40 95.37
WA Liquidambar formosana 1.71 1224 744 0.00 0.00 3.63 3.80 12.34  0.00 8.16 49.32 98.34
A Camellia oleifera 1.52 2.01 1.54 0.00 0.00 0.00 0.00 0.00 17.37 0.00 22.44 239.75
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Table 3 Importance value (IV) of main shrub populations in mixed broadleaf-conifer forests
Ykh FEHE L Fedi2 FEMB 3 REMI 4 FRMLS REMbe REMI7 ARMLS REMBO FRML10 A1 HRARH
WKk Quercus aliena 63.35 56.76  34.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 154.72 167.40
i Dalbergia hupeana 1240 3177 000 000 1982 000 7577 000 000 1356 153.32 155.75
KK Cunninghamia lanceolata  12.40  10.08  11.31  28.50  0.00 32.82 0.00 50.20 32.51 10.38  188.20 87.04
AR Pittosporum tobira 1438 11.54 2728 1570 2749 12.72 1296 4838 70.25 1556 256.26 75.47
112§ Camellia japonica 81.27 11.54 87.53 128.57 0.00 0.00 0.00 4748 56.65 117.54 530.58 93.31
T X Cyclobalanopsisg lauca 1438 96.82 2861 60.71 2537 58.12 98.09 46.71 7686 38.12 543.79 53.79
A% Quercus fabri 70.56 3049 31.38 13.80  0.00 25.68 1239 1422 5289 3992 29133 72.39
WK Loropetalum chinensis 14.38  11.54 0.00 0.00 0.00 16.42 0.00 17.15 0.00 0.00 59.49 131.45
1 Rosa 0.00 11.54 0.00 11.02 0.00 0.00 0.00 0.00 0.00 11.57  34.13 161.15
FRE Choerospondias axillaris  0.00 16.39 0.00 21.69 0.00 0.00 0.00 30.75 0.00 0.00 68.83 168.53
4
Table 4 Importance value (IV) of main herb populations in mixed broadleaf-conifer forests
Ykh ML FEd 2 FEMB3 REMI 4 FRMLS FEMbe REML7 ARMLS FEMBO FRML10 A1 BRARK
B Carex tristachya 31.11 4286 19.65 56.10 86.01 2342 13.65 13.37 7.18 19.97 31332 77.33
FE W Woodwardia japonica  103.78  53.37  34.65 78.92 8.96 0.00 138.92 0.00 65.21 6231 546.12 83.55
% Bk Dryopteridaceae 4734 9799 7735 0.00 5242 93.09 0.00 49.58 81.27 84.07 583.11 60.95
AT Lophatherum gracile 18.23 4475 64.01 0.00 0.00 51.52 6.41 46.03  10.00 0.00  240.95 102.97
IR# Smilax china 18.89 8.55 0.00 4.66 0.00 0.00 19.84  0.00 9.13 19.02  80.09 106.01
W& Lygodium japonicum 14.89  14.75 0.00 0.00 0.00 0.00 21.18 0.00 0.00 22.28  73.10 132.97
RS Millettia Wight 0.00 0.00 0.00 17.13 0.00 2594 1490  0.00 0.00 7.75 65.72 144.86
5
Table 5 Niche breadth of dominant species in mixed broadleaf-conifer forests
EHimiR ik e BRI (B) || EHRIRACH i AR (B)
FIR®E Choerospondias axillaris 0.716 W& Loropetalum chinensis 0.390
KK Cunninghamia lanceolata 0.662 518 Dalbergia hupeana 0.317
Ly )R ¥A Pinus massoniana 0.648 EARZ T Rosa 0.300
FARE T X Cyclobalanopsis glauca 0.551 Witk Quercus aliena 0.283
W& Liquidambar formosana 0.530 FIFR™E Choerospondias axillaris 0.276
Witk Quercus aliena 0.447 % -EBR Dryopteridaceae 0.751
MWMEE Camellia oleifera 0.164 B XL Carex tristachya 0.664
H X Cyclobalanopsis glauca 0.784 FIAF R Woodwardia japonica 0.630
HAR Quercus fabri 0.683 FAZ AT Lophatherum gracile 0.505
HERE WM Pittosporum tobira 0.660 $K#1 Smilax china 0.487
KK Cunninghamia lanceolata 0.596 W47 Lygodium japonicum 0.394
1L 2% Camellia japonica 0.572 [ Millettia Wight 0.348
) o3 ) e B VE e, A FECENIMAESA 23

B BB B /N o FEARJZ AR A A 08 FEAE e K I 2 ik
BR (07510 , HoA Wb A 25 A7 58 FE AR B R /N it
NEE > RG> R >R > >R
B, 43918 0.664. 0.630. 0.505. 0.487. 0.394 Al
0.348, X 5 EATTERE V& B ZE R/ RE— 2L
KX LAY FR A S TE B0, B P AR S
el GO EEREN S S rivea

HEK6~KHH, TAZE. EAREME
KEMPMEEAEANESHIGR, U
FRIETE PVE LE IR 1) 55 4 T RECIZ . TR K2
AR EZE> 02 MWHA 18X, Hatm
85.71%, > 0.5MA 8 X, KM SHH 38.10%, 3+
B K 2 B0 R PR 858 B8 R AR B B e v, R
DAL R . FEARJZ B 8] A A R FE B2 (1)
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Table 66 Niche overlap of main arbor populations in
mixed broadleaf-conifer forests

Pk EERE KR HLER HXOWE MR R

MIRE  1.000

A 0499  1.000

LEM 0420 0902 1.000

HX  0.685 0327 0457 1.000

W& 0489 0.684 0.678 0442 1.000

% 0783 0.359 0345 0.563 0.513  1.000

Wz 0211 0509 0474 0072 0.103 0.155 1.000
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Table 7 Niche overlap of main shrub populations in
mixed broadleaf-conifer forests

Pk EHX AR B A Lk MR EE
HMX - 1.000

F#R 0679 1.000

#0734 0722 1.000

A 0694 0662 0826 1.000

% 0546 0767 0.627 0.662 1.000

A 0544 0600 0472 0.734 0311 1.000
0704 0249 0272 0.093 0153 0208 1.000

W MHER R

Wik 0.583 0442 0252 0361 0.656 0221 0314 1.000
iR 0423 0.605 0291 0.248 0419 0561 0331 0366 1.000
MR 0553 0271 0498 0.736 0485 0578 0.149 0.529 0.248 1.000
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Table 8 Niche overlap of main herb populations in mixed
broadleaf-conifer forests

PR BEEBE BR ORI ORI B wBel EER

f5EH  1.000

BEE  0.635  1.000

FAEBE 0509 0558 1.000

WM 0801 0435 0354 1.000

HK# 0525 0437 0925 0.258 1.000

W4&YP 0500 0397 0.814 0279  0.939  1.000
TR 0405 0435 0502 0372 0420 0380 1.000
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IEEE
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Fig.1 Correlation between the niche breadths and the IV
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