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Abstract: Variation in species diversity along ecological gradients is the main focus in recent biodiversity studies. Among
multiple interacting resource gradients, altitude gradient may be a decisive factor determining spatial patterns of species

diversity. Forest community classification, ordination, and species diversity patterns along altitudinal gradients can reveal
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relationships between species distribution and environmental factors, and provide an important basis for understanding the
function of mountain ecosystems. For studying the species diversity along ecological gradients in karst ecosystems, we
conducted a study in Mulun National Nature Reserve ( MNNR), northwest of Huanjiang Maonan Autonomous County in
Guangxi, China. This reserve and Maolan National Nature Reserve together possesses the largest and most typical karst
forests in the world, and play an important role in plant biodiversity research due to their unique geography, climate, and
vegetation conditions. The climax community in this region is an evergreen and deciduous broadleaf mixed forest on
limestone in the central subtropical zone in MNNR. The area of this forest is 89.69 km® with 94.8% of vegetation coverage.
The soil type is calcareous lithosols (limestone soil). Sixteen sample plots (20 m X 20 m) were established in a typical
depression landscape between karst hills on a southwestern slope in MNNR. All woody plants [ DBH ( diameter at breast
height) = 1 cm] from the 16 plots were investigated. We analyzed the pattern of woody plant species diversity along an
altitudinal gradient in MNNR by measuring the indices of species richness, diversity, and evenness. The results showed
that; (1) there were 5089 individuals in the studied plots, which belonged to 120 species, 48 families and 90 genera; (2)
there was a distinct altitudinal pattern of woody plant species in the karst forest communities. Hierarchical cluster analysis
and Non—metric Multidimensional Scaling analysis showed that the forest communities could be classified into three types,
including those in lower slope, middle slope and upper slope respectively. In the lower slope, the dominant species were
Cryptocarya microcarpa and Cleidion bracteosumare ; in the middle slope, the dominant species were Rubovietnamia aristata
and Brassaiopsis glomerulata ; Platycarya strobilacea and Rapanea neriifoliaare were the dominant species in the upper slope.
As the altitude increases, the temperature and moisture also changed. Aridity and low temperature respectively limited plant
growth at low and high altitude ; the precipitation and sunshine were plentiful in middle elevations, which supports a high
diversity of plant species; (3) among the woody species, there was a greater proportion of evergreen species than deciduous
broadleaf species. In addition, coniferous species only grew on the top of the mountain; (4) Species richness and the
Shannon— Wiener index, along the altitudinal gradient, exhibited a pattern of unimodal distribution, with the peak
appearing in the mid slope; (5) the B diversity index fluctuated considerably, and decreased with rising elevation in the

ecosystem. Our results will be useful for developing strategies of vegetation restoration in the karst region.
Key Words: altitudinal gradient; « diversity; B diversity; woody species; karst
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Table 1 Details about the sampling plots

FEHE Plots 2% (E)Longitude 45 (N) Latitude 4K Elevation (m) 3 Slope(©) Wi I) Aspect (°)
yl 108°038.20" 25°7'53.22" 448.6 13.8 171.7
) 108°0'38.91" 25°7'53.22" 452.5 11.8 279.1
y3 108°039.63" 25°7'53.22" 456.7 14.0 315.0
v4 108°0'40.34" 25°7'53.22" 457.6 13.9 347.6
v5 108°0'41.05" 25°7'53.22" 452.4 18.1 357.4
6 108°0'41.77" 25°7'53.22" 455.5 20.9 352.3
v7 108°042.48" 25°7'53.22" 453.9 12.6 331.1
8 108°0'43.20" 25°7'53.22" 469.4 34.6 256.5
9 108°0'43.91" 25°7'53.22" 477.6 31.0 238.5
10 108°044.62" 25°7'53.22" 486.3 42.6 249.0
yl1 108°045.34" 25°7'53.22" 511.2 473 251.7
y12 108°0'46.05" 25°7'53.22" 537.9 55.9 252.5
13 108°0'46.77" 25°7'53.22" 564.2 55.5 240.9
yl4 108°0'47.48" 25°7'53.22" 589.8 57.2 234.2
y15 108°0'48.19" 25°7'53.22" 611.3 57.5 234.9
16 108°0'48.91" 25°7'53.22" 633.8 32.7 208.9
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Table 2 Species with important values (IV) =5 in the sampling plots

ke Plots EZE IV

yl INRIEFERE 47.72 AR 11.95 46K (Eurycorymbus cavaleriei) 9.34 H5F 57 5.31
y2 PERERRAE 27.4 /NRIEFEHE 17.36 KAF MR FE 16.11 FHA 11.43 ST ( Radermachera sinica)5.95
v3 KA MR PG 27.27 BN ( Jatropha curcas)21.07 B 4> 16.06 . F§ 15424 24F (Ardisia neriifolia) 5.96 .
JFRAAA ( Jatropha curcas) 21.61 KA MR E 18.31 % 4 11.23 K33 (Sterculia euosma) 6.52  JK AL 6.28 /N 11l
y4 ( Diospyros dumetorum ) 6.02 JKE4 I ( Vitex canescens)5.72
PEREREAE 19.00 . T B & (Murraya paniculata) 11.82 & I 254 ( Koelreuteria bipinnata) 10.36 342 ( Sterculia lanceolata)
» 5.92 KAFHRIT 5.29 i 5.17
v6 TRAAFEWIAE 33.56 B 4> 9.85 KA MR E 9.05 HHIA 7.84
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¥9 J VG ( Pittosporum kwangsiense) 13.84 ZEEM 9.11 KR TE 8.72 HM A 7.30 P'4> 6.89
y10 KA PE 10.48 T PG 7.13 /NITILA 6.70 T PE & A6 5.92
yl1 a5 K ( Canthium dicoccum) 6.97 A ( Sinosideroxylon pedunculatum) 6.00 fLFFH 5.78 /N LAl 5.49
y12 Y 8.60 ALATHE 7.30 FAER 6.59 /N IEA 5.94
y13 AL 18.19 M35 7 ( Clausena dunniana)7.53 5 AEH 5.85 K BAFIT i ( Polygala wattersii) 5.55 5 YA HA% 5.19
% I0RE EA) 8.86 LA ( Quercus engleriana)7.74 ALFHH 7.71 35 FHA 6.91 FAEM 6.51 B RALTH ( Plarycarya longipes)
yl4 6.01 , = Ik M- 3£ 5% ( Viburnum triplinerve) 5.41 15 M-8 iz 5.37
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