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The classification of Quercus liaotungensis communities and their niche in Loess

Plateau of North Shaanxi
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Abstract Based on data of 30 plots from Huanglong Mts. in Northern Shaanxi Quercus liaotungensis communities QLC

were classified into six associations by clustering method namely A. Quercus liaotungensis-Spiraea pubescens B. (.
liaotungensis-Ostryopsis davidiana C. (. liaotungensis-Lespedeza bicolor D. (. liaotungensis—Cotoneaster muliiflorus E.
Q. liaotungensis-Sophora viciifolia F. Q. liaotungensis-Rosa hugonis. Additionally calculation of the species diversity of
different QLC and QLC on different slopes indicates that Whittaker diversity indices differentiate obviously among
communities and relate closely with their habitats especially the slope exposure N >NW >ES > WS >S. Calculation and

analysis of niche breadth and niche overlaps of the species in arbor and shrub layers of QLC show that in arbor layer
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Quercus liaotungensis Pinus tabulaeformis and Betula platyphylla are not only bigger in niche breadth LB 1.2 —1.5 but

also are greater in niche overlap 0, 0.7 —0.9  and that strong competition exist among them in current succession stage

in shrub layer the niche breadths of Spiraea pubescens Corylus heterophylla Atermisia sacrorum Rosa hugonis are bigger

LB >1 than others but that of Lonicera ferdinandii Celastrus orbiculatus Rhamnus davurica Smilax stans is smaller

LB 0.4 —0.45 . The species pairs with 0,, >0.8 account for only 2. 8% of all shrub species pairs but those pairs with

0, >0.6 take up 87.4%.

Key Words Quercus liaotungensis community classification niche niche overlap

niche theory
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Fig. 1 Cluster dendrogram of plant community of different plots
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Table 1 Species diversity indices of different Quercus liaotungensis communities
Communities
Storey
A B C D E F
Arbor 3.341 4.417 3.704 4.628 2.558 3.101
Shrub 6.256 7.204 6.465 8.002 5.523 5.948
Whittaker 2 >
> > >
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2
Table 2 Species diversity indices of different Quercus liaotungensis communities at different slopes
Slope exposures
Storey .
. S SE SW WN N
Arbor 2.031 3.125 2.8% 3.685 4.157
Shrub 4.380 5.263 4.985 5.365 7.024
2.3
3
3
14
Table 3 Niche breadth of main arbor populations
3 LB HB :
SN Species LB HB
LB ; ;
1 Quercus iaotungensis 1.461 0.958
0.296 ~1.461 HB 0. 130 ~0. 958 2 Pinus tabulaeformis 1.259 0. 641
3 Betula platyphylla 1.413 0. 849
LB HB 1.413 1.259 4 Prunus davidina 0. 899 0.291
5 Toxicodendron verniciflnum 0. 480 0.268
0. 849 0. 641 LB :
6 Populus davidiana 0.296 0.130
HB 0. 446 0. 150 7 Celtis bungeana 0. 755 0.385
8 Pyrus betulaefolia 0. 966 0.233
9 Acer ginnala 0.720 0. 266
10 Armeniaca sibirica 0.522 0.134
11 Prunus tomentosa 0.523 0. 266
12 Bk Cornus walteri 0. 668 0.328
13 Crataegus ansuensis 0.796 0. 375
14 Populus simonit 0. 446 0. 150
4 0.87
0.73  0.72 3
9
4
Table 4 Niche overlap of main arbor species
SN~ 2 3 4 5 6 7 8 9 10 11 12 13 14
1 0.72 0.87 0.57 0.12 0.47 0.24 0.33 0.45 0.2 0.24 0.13 0.26 0.17
2 0.73 0.18 0.15 0.36 0.22 0.26 0.23 0.31 0.38 0.1 0.3 0.09
3 0.56 0.1 0.26 0.17 0.31 0.32 0.2 0.04 0.09 0.28 0.24
4 0.19 0.24 0.27 0.19 0 0.17 0.43 0.34 0.07 0.31
5 0.15 0 0.16 0.14 0 0.15 0.26 0.18 0.03
6 0.42 0.11 0.47 0.03 0.08 0.14 0.05 0.13
7 0.09 0.47 0 0 0.09 0 0.02
8 0.68 0.09 0 0 0.12 0
9 0.06 0.02 0.06 0.04 0.21
10 0 0.21 0.23 0.08
11 0.07 0.11 0.06
12 0 0.15
13 0.07

# SN as table 3
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20a
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4
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5
5 6 5 Table 5 Niche breadth of main shrub populations
IB HB SN Species LB HB
1 Spiraea pubescens 1.356 0.719
LB HB 2 Forsythia suspensa 1.010 0.368
0.3878 ~1.3564  0.0790 ~0.7192 3 Philadelphus incanus 0. 430 0.102
4 Smilax stans 0. 435 0. 106
5 Indigofera bungeana 0. 649 0.178
6 Lonicera ferdinandii 0.415 0.093
7 Corylus heterophylla 1.246 0.461
8 Lespedeza bicolor 0. 698 0. 088
9 Berberis brachypus 0.811 0.251
6 27 10 Rhamnus utilis 0. 890 0.359
0 ~0.938 11 Celastrus orbiculatus 0. 403 0. 087
0.8 2.8% 12 Rhamnus davurica 0.431 0. 103
13 Atermisia sacrorum 1.192 0. 547
0.6~0.8 9. 8% 14 3 Vibiurnum schensianum 0. 839 0.278
0.6 87.4% 0 15 Sambucus williamsii 0. 696 0.230
21.2% 16 Populus hopeiensis 0.991 0.382
17 Ostryopsis davidiana 0.918 0.282
18 Hippophae rhamnoides 0. 863 0.301
19 Rosa hugonis 1.225 0. 569
20 Syringa pekinensis 1.014 0.418
21 Elaeagnus umbellate 1. 161 0. 506
4 22 Euonymus anatus 0. 681 0.202
23 Cotoneaster multiflorus 0.595 0. 140
24 Sophora viciifolia 0. 442 0.110
. 25 Berberis kansuensis 0.633 0. 149
s 26 Syinga oblata 0. 699 0.218
27 Syinga microphlla 0. 388 0.079
5
6
3
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Table 6 Niche overlap of main shrubs
SN 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
1 0.301 0.283 0.208 0.254 0.192 0.897 0.311 0.306 0.394 0.208 0.082 0.621 0.292 0.340 0.638 0.259 0.434 0.580 0.570 0.703 0.451 0.305 0.489 0.508 0.442 0.148
2 0.330 0.226 0.163 0.156 0.157 0  0.448 0.639 0.024 0.147 0.342 0.590 0.371 0.722 0.525 0.682 0.573 0.604 0.163 0.293 0.242 0.044 0.257 0.479 0.258
3 0.445 0.328 0.260 0.284 0.406 0.371 0.234 0.495 0.457 0.289 0.310 0.353 0.338 0 0.398 0.126 0.312 0.373 0 0 0.543 0.639 0 0
4 0.483 0.383 0.230 0.603 0.907 0.282 0.729 0.673 0.427 0.458 0.521 0.207 O 0.213 0.076 0.191 0O 0.367 0 0 0.352 0.357 0
5 0.938 0.211 0.469 0.418 0.644 0.642 0.495 0.714 0.445 0.545 0.090 0.211 O 0.157 0.076 0.348 0.092 0 0.191 0.054 0.122 0.683
6 0.138 0.349 0.318 0.688 0.427 0.394 0.634 0.265 0.303 0 0.236 0 0.151 0 0.250 0 0 0 0 0 0.812
7 0.333 0.287 0.260 0.199 0.105 0.475 0.170 0.225 0.488 0.136 0.296 0.394 0.377 0.372 0.338 0.274 0.328 0.391 0.257 0.081
8 0.555 0.079 0.659 0.617 0.398 0.471 0.523 0 0.097 0 0.302 0 0.116 0 0.253 0 0 0 0
9 0.400 0.602 0.561 0.540 0.573 0.573 0.402 0.138 0.488 0.274 0.478 0.114 0.561 O 0 0.376 0.393 0
10 0.081 0.076 0.739 0.322 0.245 0.519 0.334 0.535 0.392 0.447 0.343 0.238 0 0.144 0.395 0.233 0.666
11 0.749 0.355 0.656 0.819 0.144 0 0 0.025 0.121 0.095 0 0 0.329 0.092 0.202 0
12 0.242 0.591 0.534 0 0.452 0 0.261 0 0 0 0.486 0 0 0.336 0.214
13 0.290 0.361 0.319 0.329 0.359 0.534 0.504 0.469 0.560 0.088 0.278 0.381 0.342 0.512
14 0.925 0.599 0.386 0.470 0.374 0.482 0.218 0.135 0.195 0.273 0.079 0.320 0.083
15 0.528 0.132 0.323 0.192 0.429 0.170 0.213 0 0.436 0.125 0.283 0
16 0.193 0.840 0.396 0.808 0.525 0.368 0.039 0.523 0.617 0.407 0O
17 0.301 0.815 0.317 0.352 0.204 0.798 0O 0 0.523 0.551
18 0.533 0.907 0.609 0.477 0 0.311 0.601 0.237 0
19 0.589 0.646 0.404 0.631 0.144 0.217 0.438 0.330
20 0.714 0.695 0 0.462 0.565 0.364 0
21 0.401 0.129 0.537 0.499 0.118 0.319
22 0 0.271 0.460 0.570 0
23 0 0 0.536 0.334
24 0.660 0.359 0
25 0.475 0
26 0.229

# SN as table 5
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