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Vegetation diversity of Luya Mountains/ZHANG Li_Xia' ZHANG Feng® SHANGGUAN Tie-Li-
ang’
Abstract Three richness indices four species diversity indices and five evenness indices were used to analyze
vegetation in Luya Mountains Shanxi. In addition relationships among these indices were studied by correla-
tion analysis. The results indicated that 1 the evenness indices increased with the increase of elevation while
the richness indices and species diversity indices showed the opposite trend 2 the species diversity indices or-
der of the vegetation type was as follows deciduous broad_leaf forest > coniferous and broad_leaf forest > warm
coniferous forest > cool temperate coniferous forest > deciduous broad_leaf shrub > subalpine shrub and grassland
> herb_shrub 3 the relationship among the 12 diversity indices were well reflected by the two_dimensional or-
dination diagram of DCA 4 there were very significant correlation among richness indices among species di-
versity indices and among evenness indices. All richness indices species diversity indices and evenness indices
were compared with each other in which Ry N, N, E, and E; were superior to the others.
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1.1
111°46" ~112°54’'N 38°36' ~39°02'E
1550 m 6 ~10C 1
-8 ~12°C 7 21 ~36C 384 ~ 679 mm 1800 mm
50% ~55% 130 ~ 170
1850 m Larix gmelinii var. principis_rup-
prechtii Picea meyeri P. wilsonit
1300 ~ 1500 m
1350 ~ 1700 m 1700 ~ 1850 m 1750 ~2600 m
2450 ~2772 m 1987 1989
TWINSPAN 28 1
- Ass. Caragana jubata — Carex sp. 2 Ass. Alchemilla
vulgaris 3 Ass. Carex sp. 4 Ass. Rhodiola dumulosa 5
- Ass. Salix sinopurpurea — Carex rigescens 6 -

+ Ass. Larix gmelinii var. principis_rupprechiii — Polygonum viviparum + Dian-
thus chinensis 7 - + Ass. Picea meyeri — Carex lanceolata +
Conocephalum sp. 8 - | - + Ass. Larix
gmelinii var. principis_rupprechtii — Ribes manschuricum — Carex lanceolata + Cortusa matthio-
li 9 - - + Ass. Picea meyeri — Lonicera hispida -
Carex lanceolata + Conocephalum sp. 10 + - + -

Ass. Larix gmelinii var. principis_rupprechtii + Picea meyeri — Lonicera hispida +
L. chrysantha — Carex lanceolata 11 - - +
Ass. Larix gmelinii var. principis_rupprechtii — Lonicera chrysantha — Carex lanceolata + Ma-
tanthemum bifolium 12 - - Ass. Larix gmelinii
var. principis_rupprechiii — Spiraea pubescens — Carex lanceolata 13 - -
Ass. Populus davidiana — Spiraea pubescens — Carex lanceolata 14
- + - Ass. Larix gmelinii var. principis_rupprechtii — Coto-

neaster muliiflorus + Lonicera chrysantha — Carex lanceolata 15 + -



+ - + + Ass. Picea wilsonii + Larix gmelinii var. princi-
pis_rupprechtii — Cotoneaster acutifolius + Corylus mandshurica — Maianthemum bifolium +
Carex lanceolata + Conocephalum sp. 16 - + - +

Ass. Pinus tabulaeformis — Corylus mandshurica + Rosa hugonis — Carex lanceolata + Dendran-
thema chanetii 17 - - Ass. Quercus liaotungensis — Corylus
mandshurica — Carex lanceolata 18 + - + - +

Ass. Tilia mongolica + Quercus liaotungensis — Lespedeza bicolor + Spiraea pu-
bescens — Carex lanceolata + Dendranthema chanetii 19 + -

Ass. Artemisia brachyloba + Spiraea pubescens — Carex rigescens 20 +

- Ass. Potentilla glabra + Spiraea pubescens — Carex rigescens 21 -

Ass. Corylus heterophylla — Carex rigescens 22 -

Ass. Ostryopsis davidiana — Carex rigescens 23 - Ass. Rosa xanthi-
na — Carex rigescens 24 - Ass. Spiraea trilocata — Carex riges-
cens 25 + - + - Ass. Populus cathayana +
Pinus tabulaeformis — Spiraea trilobata + Rosa xanthina — Carex lanceolata 26 +

- Ass. Hippophae rhamnoides + Lespedeza floribunda — Artemisia sacro-

rum 27 - Ass. Lespedeza floribunda — Artemisia sacrorum 28
- Ass. Hippophae rhamnoides — Artemisia sacrorum 28
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Fig.1 The curves of richness indices of 28 Ass. in Luya Mountains
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Fig.2 The curves of species diversity indices of 28 Ass. in Luya Mountains
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Fig.3 The curves of evenness indices of 28 Ass. in Luya Mountains
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Fig.4 The variation in community diversity along elevation gradient in Luya Mountains
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1 5 p <0.01
Peet 1974 E, E, E,
E, E, E, E,
Ludwig 1988
E, E, E,
p <0.01 Simpson
E, p <0.01
p <0.01 H'
N, N, 0 Hill
N, N,
p <0.01 S
S R, R,
S R, R, E,
p <0.01 E, p>0.1
12 R, N, N, E, E;
DCA
DCA
1

Table 1 ~ The correlation coefficients among evenness indices species diversity indices and richness indices of
plant communities in Luya Mountains

Evenness indices Species diversity indices Richness indices
El EZ E3 E4 ES /\ H, Nl NZ RO Rl RZ
E, 1
E, 0.861" 1
Ey  0.9357 0.983" 1
Ey  0.4517" 0.682" 0.670 " 1
Es 0.666 " 0.749 ™ 0.739"" 0.947 ™ 1
A -0.86" -0.49™ -0.64™ -0.21 -0.50"" 1
H' 0.767 ™ 0.374* 0.528* 0.003 0.290" -0.95"" 1

Ny 0.718" 0.362" 0.503" 0.003 0.263" -0.88"0.978"" 1
N, 0.796 " 0.506 " 0.631"" 0.215 0.45"™ -0.89"0.953" 0.974 " 1

R, 0.323*" -0.15 0.017 -0.36"" -0.100 -0.70"" 0.845"" 0.856 "™ 0.749"" 1
R, 0.254" -0.205 -0.047 -0.40" -0.160 -0.64" 0.789 " 0.808"" 0.691™ 0.9 1
R, 0.111 -0.32" -0.174 -0.50™ -0.296 -0.49 " 0.669 " 0.695™ 0.561"" 0.9™ 0.9 1

* p<0.05 =*x p<0.01

1995. I



. 15 3 268 ~277
1980. . 149 ~ 156

1998. . 22 5 461 ~465
1999. . 23 5 471 ~474
1987. . 2 83 ~87
1989. . 9 346 ~353
1992. . 58 ~65
1998. . 6 3 191 ~196

Alatalo R 'V 1981. Problems in the measurement of evenness in ecology. Oikos 37 199 ~204

Heip C 1974. A new index measuring evenness. Journal of Marine Biological Association 54 555 ~557

Hill M O 1973. Diversity and evenness a unifying notation and its consequences. Ecology 54 427 ~432

Ludwig J] A 1990.
54 ~56

Margalef R 1958. Information theory in ecology. General Systematic 3 36 ~71

Menhinick E F' 1964. A comparison of some species individuals diversity indices applied to samples of field in-

sects. Ecology 45 859 ~861
Peet P K 1974. The measurement of species diversity . In Cody M L. Diamond ] M eds. Ecology and E-

volution of Communities 81 ~ 120
Pielou E C 1975. Mathematical Ecology. New York John Wiley & Sons Inc
Sheldon A L 1969. Equitability indices dependence on the species count. Ecology 50 466 ~467

2000 10
12 30 RAPD PCR-RFLP SSR AFLP

16 100717
010 64000246
010 62591431-6440 e-mail zouyp@ ns. ibcas. ac. cn
010 62591431-6097 e-mail gesong@ ns. ibcas. ac. cn
010 62630697 e-mail xiaodong@ 263. com



