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Spatial Structure Characteristics of Quercus aliena var. acuteserrata
Secondary Forest on South Slope of Qinling Mountains

WANG Lianhe, DANG Kunliang” ,CHANG Wei, MA Jun
(Northwest A&.F University, College of Forestry, Yangling, Shaanxi 712100, China)

Abstract: This paper analyzed the spatial structure of two Quercus aliena var. acuteserrata secondary forests
between shady slope and sunny slope by the parameters(uniform angel index, mingling degree, neighbor-
hood comparison) on south slope of Qinling Mountains. The result showed that: (1) there was abundant
species diversity of Q. aliena var. acuteserrata community. Q. aliena var. acuteserrata had the biggest im-
portance value,also in a principal ecological space. (2) The main spatial structure of Q. aliena var. acuteser-
rata was random distribution because of the number of uniform angel index higher than 0.5 of individual
tree over 50% between the two different slopes. (3) The proportion of five different tree differentiation
classes are all about 20%. There was no difference among the differentiation classes of Q. aliena var.
acuteserrata community. The number of dominant tree on the sunny slope was higher than that on the
shady slope. (4) The mingling of trees mostly presented moderate or high, based on the proportion was
84% and 73% of mingling over 0. 5 on the sunny slope and the shady slope. Above all, Q. aliena var.
acuteserrata secondary forest had low aggregation degree,good mingling degree, higher differentiation,sig-
nificantly population abundance,and in a relatively stable state.
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mingling degree;neighborhood comparison
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Fig. 1 The distribution of tree species
A. Sunny slop;B. Shady slop; The overlapping part indicates the initiation or aggregated distribution of the tree
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Table 1 Survey of sample plots
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/(m?/hm?) /cm
108. 4350°E - - B 3 LibiA
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Table 2 Species composition in the natural secondary forest

e A Plot A

e B Plot B

LR 2 g T e T
height/(m? « hm™?) height/(m? « hm™?)
B HE Quercus aliena var. acuteserrata 442 15.50 48. 66 420 23.57 61.33
YT &M Bothrocaryum controversum 47 0.99 4.33 55 1. 36 5.81
218 Betula albo-sinensis 21 1.34 2.68 13 1.03 0.83
T4 Carpinus cordata 9 0.079 0.64 10 0.18 0.97
TEHEW Carpinus turczaninowii 36 0.85 3.41 15 0.33 1.55
P BEAE Dendrobenthamia japonica 46 0.70 3.78 34 0.41 2.99
HHW Acer davidii 72 1.34 5.84 82 1.87 8.49
BEEEBE Cerasus serrula 35 0.38 2.54 13 0.14 1.02
WW Toxicodendron vernici fluum 38 0.72 3.31 26 1.24 3.41
W% Populus davidiana 31 2.60 6. 81 27 2.48 5.15
WA Pinus tabulae formis 58 3.17 7.87 — — —
W Tilia tuan 21 0.34 1.72 13 0.40 1. 39
M2 Lindera obtusiloba 12 0.17 0.87 13 0.11 1.79
£ 10WH Pinus armandii 29 1.26 3.36 - - -
WP %8k Juglans cathayensis 11 0.22 1.31 8 0.07 2.75
T Acer mono 13 0.11 0.62 14 0.26 0.69
¥+ Tsuga chinensis 5 0.46 2.25 - — —
ELMI Salix matsudana — — — 10 0.56 1. 49
Z M Acer ginnala — — — 3 0.11 0. 34
200 200
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DBH class distribution of stands on different slopes
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Fig. 3 The average uniform angle of each

diameter class trees on different slopes
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Table 3 Uniform angle index(W) and its frequency distribution of each species on different slopes

PH% f R Sunny slop W

FH 3% 1 R Shady slop W

i
Species 0 0.25 0.5 0.7 1 EHMW 0 0.25 0.5  0.75 1 EHEW

Bt ¥k Quercus aliena var. acuteserrata 0.01  0.20 0.53  0.19  0.07 0.528 0.01  0.17  0.60  0.14  0.08 0.528
YT &M Bothrocaryum controversum 0 0.21 0.57 0.13 0.09 0.525 0 0.14 0.54 0.28 0.04 0.555
Z1HE Betula albo-sinensis 0 0.15 0.71 0.14 0 0.498 0 0 0.61 0.23 0.16 0.637
T4 Carpinus cordata 0 0 0.67 0.22 0.11 0.610 0 0.23 0.53 0.12 0.12 0.533
JEHAM Carpinus turczaninowii 0 0.14 0.69 0.09 0.08 0.528 0 0.20 0.53 0.20 0.07 0.535
VY B8 %% Dendrobenthamia japonica 0 0.20 0.59 0.13 0.08 0.523 0.03 0.21 0.50 0.20 0.06 0.513
H WM Acer davidii 0 0.15 0. 60 0.18 0.07 0.543 0.02 0.15 0.65 0.16 0,02 0.503
WEHABE Cerasus serrula 0 0.14 0.60 0.20 0.06 0.546 0 0.16 0.67 0 0.17 0. 545
BH Toxicodendron vernici fluum 0 0.16  0.61  0.18  0.05 0.530 0 0.08  0.60  0.28  0.04 0.570
W% Populus davidiana 0 0.22 0.65 0.13 0 0.478 0 0. 30 0.55 0.11 0. 04 0.473
WA Pinus tabulae formis 0 0.20 0.62 0.14 0.04 0.505 — — — — —

B Tilia tuan 0 0.05 0.81 0. 04 0.10 0.548 0 0.25 0.50 0.08 0.17 0.543
=M %24 Lindera obtusiloba 0 0.17 0.58 0.25 0 0.520 0 0.33 0.50 0.17 0 0. 460
A1 HS Pinus armandii 0 0.17 0.59 0.10 0.14 0.553 - - - - —

WAk Juglans cathayensis 0 0 0.55 0.36 0.09 0.635 0 0.13 0.40 0.40 0.07 0.603
T Acer mono 0 0. 46 0.54 0 0 0.385 0 0.23 0.69 0.08 0 0.463
¥+ Tsuga chinensis 0 0.20 0.40 0.40 0 0. 550 - - - — —

B0 Salix matsudana — — — — — — 0 0.30 0.50 0.10 0.10 0.50
ZR AW Acer ginnala — — — — — — 0 0 1 0 0 0.50
4 p4) Total 0 0.19 0.57 0.17 0.07 0.530 0.01 0.18 0.59 0.16 0. 06 0.520
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Table 4 Neighborhood comparison of DBH(U) and its frequency distribution of each species on different slopes
W FE3E K /N L Sunny slop U B3 K/ e AL Shady slop U
Species 0 0.25 0.5 075 1 T U 0 0.25 0.5  0.75 1 F¥ U

BL¥ B Quercus aliena var. acuteserrata 0.23 0.21 0.24 0.19 0,13  0.445  0.25  0.25 0.20 0.18  0.12  0.417
KT &1 Bothrocaryum controversum 0.09 0.21 0,28 0.19 0.23  0.565  0.11  0.11  0.24  0.32  0.22  0.608
41 Betula albo-sinensis 0.38 0.24 0.19 0.05 0.14  0.333  0.54  0.23 0 0.08 0.15  0.267
T 44 Carpinus cordata 0 0.22  0.11  0.23  0.44  0.723  0.17  0.06  0.18  0.06  0.53  0.680
FEEW Carpinus turczaninowii 0.14 0.17 0.11 0. 36 0.22 0.588 0.07 0. 20 0.20 0. 20 0.33 0. 630
M4 B8 46 Dendrobenthamia japonica 0.06 0.09 0.26 0.33  0.26  0.660 0 0.03  0.24 0.29  0.44  0.785
H WM Acer davidii 0.08 0.19 0.26 0.23 0.24  0.590  0.06 0.17 0.23  0.23  0.31  0.640
YRk Cerasus serrula 0.03 0.06 0.17  0.37  0.37 0.748 0 0.17  0.08  0.33  0.42 0.750
B Toxicodendron vernici fluum 0.08 0.16 0.24 0.2 0,31  0.628  0.28 0.40  0.12  0.12  0.08  0.330
W# Populus davidiana 0.70  0.26  0.04 0 0 0.085  0.52  0.33  0.04 0.07 0.04  0.195
WMAR Pinus tabulae formis 0.31 0. 36 0.12 0.09 0.12 0.338 - - - - - —

W Tilia tuan 0.09  0.24 0 0.19  0.48  0.683  0.08 0.16 0.08 0.18 0.50  0.715
M52 Lindera obtusiloba 0 0.16  0.17  0.25  0.42  0.733 0 0 0.33  0.17 0,50  0.793
UK Pinus armandii 0.14  0.21  0.20 0.17  0.28  0.560 - — - - - -

BBk Juglans cathayensis 0.18 0.18 0.18 0.27 0.19 0.528 0 0.06 0.14 0.33 0.47 0.803
T Acer mono 0 0.07 0.15 0.15  0.63  0.835 0 0.08 0 0.23  0.69  0.882
B2 Tsuga chinensis 0.60  0.20  0.20 0 0 0.150 — — — — — —

M) Salix matsudana — - - - - - 0.30 0.20 0.40 0 0.10 0. 350
KM Acer ginnala - - - - - - 0 0.50 0 0.25  0.25 0.563
264y Total 0.21 0. 20 0.21 0.19 0.19 0. 487 0.19 0.19 0.20 0. 20 0.22 0.518
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Fig. 4 Neighborhood comparison of average DBH (U, ) ,average height(U,) and average canopy(U,)
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1. Q. aliena var. acuteserrata; 2. Bothrocaryum controversum ;3. Betula albo-sinensis ;4. Car pinus cordata ;
5. Carpinus turczaninowii ;6. Dendrobenthamia japonica ;7. Acer davidii ;8. Cerasus serrula ;9. Toxicodendron vernici fluum ;
10. Populus davidiana ;11. Pinus tabulae formis ;12. Tilia tuan ;13. Lindera obtusiloba ;14. Pinus armand.ii ;
15. Juglans cathayensis ;16. Acer mono ;17. Tsuga chinensis ;18. Salix matsudana ;19. Acer ginnala
x5 ARAFERNEWAMBEZERERESS

Table 5 Mingling(M) and its frequency distribution of each species on different slopes

W FH 338 48 - Sunny slop M B35 1 22 B Shady slop M
Species 0 0.25 0.5 0.75 1  EHHEM 0 0.25 0.5  0.75 1 EHEM

BV BE Quercus aliena var. acuteserrata 0.09 0.22 0. 36 0. 25 0.08 0.503 0.15 0. 34 0.31 0.15 0.05 0.402
YT & W Bothrocaryum controversum 0 0 0.13 0.27 0. 60 0.868 0 0 0.09 0.17 0.74 0.913
41 KE Betula albo-sinensis 0 0 0 0.29 0.71 0.928 0 0 0 0 1 1

T4 # Carpinus cordata 0 0 0.11 0.22 0.67 0.890 0 0 0 0.24 0.76 0. 940
#EAM Carpinus turczaninowii 0.08 0.05 0.17 0.14 0.56 0.763 0 0 0 0. 67 0.33 0.832
U 846 Dendrobenthamia japonica 0 0.02 0.17 0.33 0.48 0.817 0 0 0 0.15 0.85 0.963
H VW Acer davidii 0 0.03 0.04 0.29 0.64 0. 885 0 0 0.11 0.39 0. 50 0. 847
YR Cerasus serrula 0 0 0.09  0.11  0.80 0.927 0 0 0 0.33  0.67 0.918
W Toxicodendron vernici fluum 0 0 0 0.16 0.84 0.960 0 0 0.12 0.36 0.52 0. 850
Wi Populus davidiana 0 0 0.19 0. 35 0.46 0.817 0 0 0 0.22 0.78 0. 945
WS Pinus tabulae formis 0 0 0.05 0. 36 0.59 0. 885 - - - - - -

B Tilia tuan 0 0.19 0 0.19 0.62 0. 810 0 0 0 0.5 0.5 0.875
=W 52 Lindera obtusiloba 0 0 0.50 0.17 0.33 0.707 0 0 0 0.33 0.67 0.917
IR Pinus armandii 0 0.07 0.24 0.17 0.52 0.485 — — — — — —

Wbk Juglans cathayensis 0 0 0 0.18  0.82  0.955 0 0 0 0.13  0.87  0.968
T Acer mono 0 0 0 0.15 0.85 0.963 0 0 0 0.08 0.92 0.980
¥ Tsuga chinensis 0 0 0 0 1 1 — — — — — —

BW0 Salix matsudana - - - - - - 0 0 0 0 1 1

25 Acer ginnala - - - - - - 0 0 0.75 0 0.25 0.625
M4 Total 0.04 0.12 0.22 0.25 0.37 0.698 0.08 0.19 0.20 0. 20 0.33 0.637
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