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Abstract; To clarify the spatial heterogeneity patterns of natural plant communities in Shinao Mountain of
Shanxi Province, China, field surveys were conducted on vegetation distribution of natural plant
communities at different altitude gradients and aspects in Shinao Mountain by using the quadrat method,
the species composition and the importance values and niche breadths of dominant species ( the top five
species in terms of importance value) in different layers of different communities were compared based on
the survey results, the species diversity indexes of the communities at different altitude gradients and
aspects were compared and subjected to curve fitting analysis, and the associations among dominant
species of the communities at different altitude gradients and aspects were analyzed. The results show that
a total of 79 species belonging to 65 genera of 35 families are surveyed in the natural plant communities of
Shinao Mountain. In the arbor layer, Platycladus orientalis ( Linn.) Franco has the highest importance
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value (50.9%) , while Pinus tabuliformis Carr. has the largest niche breadth (the Levins index is 6.06) ;
in the shrub layer, Rosa multiflora Thunb. has the highest importance value (41.4%), while Rosa
xanthina Lindl. has the largest niche breadth (the Levins index is 5.71) ; in the herb layer, Artemisia
argyi H. Lév. et Vaniot has both the highest importance value (35.3%) and the largest niche breadth
(the Levins index is 5.03). Overall, the species diversity indexes, number of strongly associated species
pairs, and number of negatively associated species pairs all exhibit an “increase —decrease —increase”
variation trend with increasing altitude. The Margalef’s richness index is the highest on sunny slope; the
Simpson’s dominance index and Shannon-Wiener’s diversity index are the highest on shady slope. The
strongly associated species pairs are the most, especially strongly negative ones on sunny slope and flat,
whereas the number of weakly associated and non-associated species pairs is relatively high on shady
slope. The curve fitting results show that the correlation coefficients between aspect and the three species
diversity indexes are all higher than those between altitude and the indexes. In conclusion, the species in
natural plant communities in Shinao Mountain are relatively abundant, and the species diversity and
interspecific associations are greatly influenced by both altitude and aspect, and the influence of aspect is
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greater.
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Table 1 Basic situation of the survey plots for natural plant
communities in Shinao Mountain of Shanxi Province, China

WE 4 G Wl/m W W/ (7)
No. Latitude Longitude Altitude  Aspect Slope
S1 N37°51'28"  E113°33'22" 738.2  BH3 Sunny slope 6.9
S2 N37°51'11"  E113°34’21”  785.7 P13 Shady slope 39.7
S3 N37°51'20"  E113°32'30" 857.2  BHY% Sunny slope 5.4
S4 N37°51'10"  E113°32'16"  884.9 B3 Shady slope 10.8
S5 N37°51'12"  E113°31'55" 956.7 “F-15 Flat 0.0
36 N37°51'12"  E113°31'55” 1007.1 B3 Shady slope 33.9
S7 N37°50'50”  E113°31'30" 1 060.7 PH3% Sunny slope 5.8
S8 N37°51°00”  E113°31'26" 1 111.5  BAYE Sunny slope 15.3
39 N37°50'55"  E113°31'26" 1167.4 ¥ Flat 0.0

S10 N37°53'03”  E113°30'32" 1 138.8 B3 Shady slope 23.8
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Table 2 Importance value and Levins index of the dominant species
( the top five species in terms of importance values) in each layer of
natural plant communities in Shinao Mountain of Shanxi Province,
China

FUES EEEH/ %

Levins T8%X

Species Importance value Levins index
e AR 2 Arbor layer
Py el Platycladus orientalis 50.9 5.26
YA Pinus tabuliformis 39.1 6.06
J#2 Robinia pseudoacacia 34.6 4.91
#i Ulmus pumila 32.2 4.11
FREEAN Cotinus coggygria 21.3 4.75
WEAJZ Shrub layer
W Rosa multiflora 41.7 4.16
%58 Forsythia suspensa 24.7 2.15
R Rosa xanthina 24.4 5.71
FREER Cotinus coggygria 15.0 3.04
¥ TF Syringa oblata 12.9 2.72
FAJZ Herb layer
3 Artemisia argyi 353 5.03
25 Leonurus japonicus 24.0 2.01
HRAET3E5E Ineris chinensis 21.9 3.62
TR Setaria viridis 21.4 2.60
IR Poa annua 14.6 2.74
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Fig. 1 Comparison on species diversity indexes of natural plant communities at different altitude gradients and aspects in
Shinao Mountain of Shanxi Province, China

F3 WAL ERAEYEEDR SRS SR R KB EE S
Table 3 Curve fitting analysis of species diversity indexes with altitude and aspect of natural plant communities in Shinao Mountain of Shanxi
Province, China"

S (x)) BIIRILG 455 Curve fitting result with altitude (x,) 531 (x0,) IR BIAZEE Curve fitting result with aspect (x,)

st WA Fitting equation R? P WE T Fitting equation R? P

R y=2.197 23+2.941 54x107%x, 0.008 13 0.635 66  y=2.008 67+0.196 73x, 0.090 69  0.058 46
D y=-18.236 32+0.060 44x,-6.314 77><]0’5x12+2.]76 22><IO’8;'613 0.277 06 0.009 40  y=0.516 16+0.218 22x,-0.033 39;\'22 0.448 30 0.000 05
H' y=-56.241 53+0.184 38x,-1.921 72x107*x,2+6.609 17x1078x;3  0.140 24 0.075 38  y=1.099 93+0.672 34x,-0.097 50x,> 0.303 87  0.002 87

DSDI; Yk ZREPETE %L Species diversity index; R: Margalef =F & Ji 15 %L Margalefs richness index; D; Simpson 343 5 % Simpson’s dominance
index; H': Shannon—Wiener Z 44840 Shannon-Wiener’s diversity index.
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Linn.
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Moderate negative association (—0.67<AC<-0.33); O FRHFIKLE Strong negative association (AC<-0.67). K AEHGRIEHN IR T 2 ~Fhy
R H I AIEE T Quadrats with no occurrence of either species were excluded to eliminate the effect of double zeros.
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Fig. 2 Association coefficient (AC) between dominant species in natural plant communities at different altitude gradients in
Shinao Mountain of Shanxi Province, China
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1. f#A Platycladus orientalis ( Linn.) Franco; 2 JHARS Pinus tabuliformis Carr.; 3: Fl# Robinia pseudoacacia Linn. ; 4 #i Ulmus pumila Linn.; 5. BKHE
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Fig. 3 Association coefficient (AC) between dominant species in natural plant communities on different aspects in
Shinao Mountain of Shanxi Province, China
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Mtk I Appendix I
BB Amaranthaceae
)& Chenopodium
# C. album
MR Anacardiaceae
HHE Cotinus
HH C. coggygria
AR} Apiaceae
5 XU Saposhnikovia
B XL S. divaricate
FJINF} Araliaceae
K2 )& Hydrocotyle
WA H. sibthorpioides
%L Asteraceae
FEFHE Ageratum
FEFH] A, conyzoides
5 Artemisia
WA argyi

NN HEES A, stechmanniana

T A caruifolia
WAEE A annua
%58 Chrysanthemum
Hz5 C. lavandulifolium
RKNHE Gaillardia
RN G. pulchella
S Ixeris
HAESESESE 1L chinensis
WEHE Saussurea
LA S. japonica
— R AEJE Solidago
—AE AL S. decurrens
YR Taraxacum
THAYE T. mongolicum
R Boraginaceae
BEFPFLE Bothriospermum
BEFPEL B, chinense
M HISE)E Trigonotis
[ffH1=% T. peduncularis
|“FAER} Brassicaceae
FJE Capsella
F*C. bursa-pastoris
W& SR Orychophragmus
&R 0. violaceus
KB} Cannabaceae
HME Celtis
KM C. sinensis

B Preroceliis
P, tatarinowii
AP} Caprifoliaceae
A& Lonicera
EAREA L. maackii
TR} Celastraceae
TBFIE Evonymus
T¥ E. alatus
HAL E. maackii
IIZEBER} Cornaceae
W85 )8 Cornus
215 A C. alba
HIF}F Cupressaceae
HUFUR Juniperus
[EIH1 J. chinensis
R J. formosana
kS Platycladus
MF4 P. orientalis
F} Fabaceae
JBEJE Robinia
HIME R. pseudoacacia
¥ 5J& Sophora
FFIALE S. davidii
)& Styphnolobium
W S. japonicum
553} #} Fagaceae
K¥EE Quercus
SEHTHR Q. mongolica
JEIEF} Lamiaceae
HEW)E Lagopsis
HZEX L supina
S EERLE Leonurus
T BERL L. japonicus
FFl Moraceae
)& Morus
M M. nigra
AKREL Oleaceae
RS Forsythia
R F. suspensa
L UU® Ligustrum
Ll L. lucidum
THJ&E Syringa
LT S. oblata
LESER} Papaveraceae
FEHEALIE Dicranostigma

FSHEAE D. leptopodum
FAF} Pinaceae
BAZJE Picea
K2 P. asperata
WA Pinus
H A P. bungeana
IRHS P. densiflora
A P. tabuliformis
ZHF} Plantaginaceae
L& Plantago
ZERi P. asiatica
RAF} Poaceae
JENNELE Brachypodium
JIFRRL B. sylvaticum
F&F5i)E Cleistogenes
f&F5 C. serotina
)8 Imperata
HF 1. cylindrica
BAERE Lolium
IR L. perenne
RILJE Melica
BB M. scabrosa
SRR Milium
XL M. effusum
FBRIE Poa
HAK P. annua
TR HE Setaria
TRBE S, viridis
LR Zoysia
EYERE Z. sinica
B} Polygonaceae
RIS Rumex
AT FRIE R. crispus
EHE Ranunculaceae
#33K R Aquilegia
BE2L3E AL viridiflora
2R Rhamnaceae
FENGHEIR Sageretia
MG S. thea
%R} Rosaceae
oA g Agrimonia
WA KA. pilosa
W T Rosa
Wk R multiflora
B EL R. xanthina

Z W3R Potentilla
ZBE S P. chinensis
Z5)& Prunus
2R P, cerasifera
¢ Atropurpurea’
1k P. davidiana
WWHRAE P. serrulata
5 P. sibirica
PRAZE P. spinosa
T4t P. triloba
S 2)E Spiraea
BIRGLAS S. thunbergii
ZRFLA S, ilobata
PEHIF} Rubiaceae
PERLJE Rubia
PG5 R. cordifolia
HHIF} Salicaceae
)& Populus
W% P. nigra
JeFF} Sapindaceae
WEJE Acer
JLEWK A truncatum
T AKF} Simaroubaceae
B IE Ailanthus
R A, altissima
HiF} Solanaceae
ZEP & Datura
S D. stramonium
%} Ulmaceae
& Ulmus
i U. pumila
¥ RA} Verbenaceae
HIVE Vitex
I V. negundo
IR} Viburnaceae
FEHE Viburnum
Y3k V. dilatatum
R} Violaceae
HKE Viola
AT V. philippica
W%IF} Vitaceae
IEHIZ B Ampelopsis
% A. glandulosa
HuHR )& Parthenocissus
TR P. quinquefolia





