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Altitudinal pattern of plant species diversity in the Wulu Mountain Nature

Reserve , Shanxi, China

HE Yanhua, YAN Ming, ZHANG Qindi, ZHANG Zhifeng, MIAO Yanming, BI Runcheng”
College of Life Science, Shanxi Normal University, Linfen, Shanxi 041004, China

Abstract: Wulu Mountain Nature Reserve is located between the western margin of the North China Plain and the eastern
margin of the Loess Plateau, and shows distinct transitional vegetation types and high species richness. Thus the reserve has
an important role to play in plant biodiversity research. In the present study we investigated the plant species distribution
along an altitudinal gradient in the Wulu Mountain Nature Reserve in October, 2010. The vegetation zones and dominant
species in each community changed with increasing elevation, and a combination of rainfall and temperature determined the
major communities in the forests. The plant communities were classified as Robinia pseudoacacia forest, Pinus bungeana
forest, mixed conifer-broadleaf forest, and Quercus liaotungensis forest. We investigated the species composition of plant
communities in different plots to discern patterns of species diversity and distribution along the altitudinal gradient. We
calculated o —diversity, B-diversity and vy-diversity using the data collected from the study plots and analyzed with a
generalized additive model to examine the following relationships: 1) changes in the total number of trunks and diameter at
breast height in all forest plots along the altitudinal gradient; 2) species richness in the tree, shrub and herbaceous layers
with altitude; 3) the Shannon-Wiener diversity index for the tree, shrub and herbaceous layers with altitude; 4) Pielou’s
evenness index for the tree, shrub and herbaceous layers with altitude; 5) B-diversity for the tree, shrub and herbaceous
layers with altitude; 6) 7y-diversity with altitude; and 7) the relationships of grass species richness with total number of
trunks and diameter at breast height in all forest plots. The results showed that total number of trunks and diameter at breast

height in all forest plots increased with the increase in elevation. Species richness, the Shannon-Wiener diversity index and
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Pielou’s evenness index for the tree layer were significantly higher in mixed conifer-broadleaf forest at middle elevations
(P<0.01). Species richness and the Shannon-Wiener diversity index of the shrub layer both peaked at 1507 m but were
also relatively high at 1160 and 1260 m, whereas Pielou’s evenness index of the shrub layer increased with the increase in
elevation (P<0.05). In contrast, species richness and the Shannon-Wiener diversity index of the herbaceous layer
decreased with the increase in elevation except at lower elevations, owing to the significant influence of forest canopy cover,
whereas no differences in species richness and the Shannon-Wiener diversity index of the herbaceous layer were observed at
higher elevations. Pielou’s evenness index of the herbaceous layer increased with the increase in elevation. The Shannon-
Wiener diversity index over the entire altitudinal gradient showed the rank order; herbaceous layer>shrub layer>tree layer.
Beta-diversity showed peaks at middle and high elevations. Gamma-diversity was highest at 1400—1500 m altitude. Aridity
at low altitudes and low temperature at high altitudes limited species survival, and only middle elevations experienced
favorable precipitation and temperatures to support high plant species diversity. The species richness of grasses decreased

with the increase in total number of trunks and diameter at breast height in all forest plots.

Key Words: Wulu Mountain Nature Reserve; plant species diversity; generalized additive model; vertical distribution

pattern ; diversity index
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Table 1 Importance values of the dominant species of wulu Mountain Nature Reserve
T+ AR JZ Tree layer H#EAJZ Shurb layer FARJZE Herb layer
it s W HH HE
. W B s s, fi
Community . Important X Important . Important
Speices Speices Speices
value value value
AL S R 3 RS 0.775 BRAr 0.430
Robinia pseudoa Robinia pseudo cacia Robinia pseudo Cacia saplings Artemisia gmelinii
cacia forest T 0.604 Begtn & 0.265
Rosa xanthina Carex lanceolata
i 0.363 #EH 0. 190
Vitex chinensis Artemisia scoparia
SPZVYiN SR/ 1.360 e P 3 0.275 Pertit E 0. 685
Pinus bungeana Pinus bungeana Viburnum schensianum Carex lanceolata
forest kA 0.717 BB 0.245 R 0.082
Platycladus orientalis Rosa xanthina Arthraxon hispidus
IR 0.540 R4 T 0.208 v 0.058
Pinus tabuliformis Ostryopsis davidiana Polygonatum sibiricum
T TR SR s 0.722 IKHT 0.350 B 0.515
Mixed forest Pinus tabuliformis Cotoneaster multiflora Carex lanceolata
EAM 0.321 ORI 0.312 1522 0.112
Acer ginnala Rosa xanthina Kalimeris lautureana
TLARERM AR 0.308 BV 3% 5 0.262 R 0.055
Quercus liaotungensis Quercus liaotungensis Viburnum schensianum Epimedium brevicornu Maxim
forest IY/R S 1.934 BB 0.268 Pt nt 5 0.423
Quercus liaotungensts Rosa xanthina Carex lanceolata
AL 0.143 VSR 0.172 fe= i 0.126
Pyrus betulifolia Cotoneaster multiflora Epimedium brevicornu Maxim
#HTH 0.123 ZRHGAA 0.165 1115522 V0. 099

Syringa reticulata var. amurensis

Spiraea trilobata Kalimeris lautureana

FAR)Z HEAET AR WA = FIX 2 BE (RA) +HEXS B B (RD) +AHXTIREE (RF) s #EARJZ R B A Z BT 20N - T B = AR X i B

CRH) +HIAH I (R) +HIASIE RF) SUBHSASINT 1V = RACRH) + RDCRC) +RF =+

’; J;' SN, B A O

F N AR BER BB s X, 5 i DR S A BRI (R X BT R S N R AR (GERER) s F, . SRR I BB P T A )
AT, 25 0 AR L BRI = 55 o SR L BLAOAE DT 3 B A R D 4

R2 BERGEIEHEXRBRIEARM

Table 2 Both community type & community composition vary along the altitudinal gradient

Altitude/m Main community type Main composition
UM SRR LI + B0 - BRAT
<1110 . . Robinia pseudo  cacia-Robinia pseudo cacia saplings + Rosa xanthina-
Robinia pseudo cacia forest .. -
Artemisia gmelinii
1110—1260 H B AR R T B - P 3 % + B BB B
Pinus bungeana forest Pinus bungeana- Viburnum schensianum+ Rosa xanthina-Carex lanceolata
R S 0 AR BR+ A - Y S8 30k - A - B B
1260—1440 AR+ AR A HLARHR R BRI R BETTT S
. . . Quercus wutaishanica + Pinus bungeana-Viburnum schensianum-Carex lanceolata
Quercus wutaishanica + Pinus bungeana forest
14401480 AR SR AR+ IR B - i
Acer ginnala + Pinus tabuliformis forest Acer ginnala + Pinus tabuliformis -Rosa xanthina-Carex lanceolata
THFA +HILZR AR+ LT T FA TR Sk TR+ AR AR+ ARG T IR K - -5
1480—1610 Pinus tabuliformis +Quercus Pinus tabuliformis +Quercus wutaishanica+ Larix principis-Cotoneaster multiflora-
wutaishanica+Larix principis-rupprechtii forest Carex lanceolata
16101877 ILZRARAR TLR MR- BB+ KA - P 3

Quercus wutaishanica forest

Quercus wutaishanica-Rosa xanthina+ Cotoneaster multiflora- Carex lanceolata
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Fig.3 Varition of a-diversity along altitudinal gradient of wulu Mountion nature reserve
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