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Quantitative classification and ordination of shrub species and communities in a

loess landscape of western Shanxi
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Abstract The study region was located in Zhongyang County of western Shanxi Provice China and the center of this area
was at 37°15'N 111°58'E. Our study area was located across an ecotone between the loess hills and bedrock hills.
Quantitative analysis of relationships between vegetation and environment was an effective method in research field of
modern vegetation ecology. Quantitative classification TWINSPAN and ordination analysis detrended correspondence
analysis DCA  were used to examine the ecological characteristics of all shrub species and communities in a loess

landscape of western Shanxi China. All 29 shrub species were examined in thirty-one 10 x 10m’ plots. From TWINSPAN
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analysis we classified the plots into 8 types and all tallied species into 9 groups. The DCA analysis provided us with similar
results on the shrubs and communities in the landscape. Both classification and ordination analysis of the plots reflected the
spatial distribution of shrub communities. The first axis of DCA appeared to be related to moisture the second axis to the
thermal conditions and the diagonal line in the 2-D ordination diagram to the changes of elevation temperature and
moisture the three important variables determining the distributions of shrub communities in our landscape. The DCA figure
of shrub species reflected the spatial distribution of shrub ecotypes and their relationships with the environment. The first
axis of DCA appeared to related to drought tolerance of species. Diagonal line of the 2-D ordination diagram of species DCA
reflected the spatial distribution of species. The species which lied on the bottom right of DCA figure numerously were
distributed in the loess hill area while the species lied on the top left of the figure mainly were distributed in the bedrock

area.

Key Words Shanxi Province loess bedrock area ecotone shrub TWINSPAN DCA ordination
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Table 1 Some information of the plots in the adjacent region between the loess area and bedrock area

m ° - %
No. Altitude Aspect Slope gradient EIO:I:IIZE:H Soil type Dominant species of arbor layer Coverage of arbor layer
1 1500 North 42 Middle Cinnamon Ql Tm 90
2 1500 Southeast 20 Top Cinnamon Ql Pb 50
3 1350 South 28 Middle Cinnamon absence 0
4 1600 West 19 High Cinnamon Ql 70
5 1750 Northeast 23 Middle Cinnamon Pt QI 85
6 1700 Northeast 23 Middle Cinnamon Pt QI 80
7 1800 North 15 Top Cinnamon Ql Bp 70
8 1830 North 15 Top Cinnamon Bp Q1 65
9 1350 North 10 Low Loess absence 0
10 1400 South 27 High Loess absence 0
11 1500 North 23 High Loess Pt 85
12 1360 North 24 Middle Loess absence 0
13 1340 South 26 Middle Loess absence 0
14 1200 East 35 High Loess absence 0
15 1370 West 30 Middle Loess Pb 75
16 1350 West 30 High Loess Pb 70
17 1250 North 22 Middle Cinnamon Pb Pt 80
18 1360 North 25 Low Cinnamon Ql 85
19 1320 Noutheast 25 High Cinnamon Pb Pt 65
20 1590 Noutheast 24 Low Cinnamon Ql Pd 70
21 1600 North 24 Low Cinnamon Ql Bp 75
22 1900 Nouthwest 20 Low Cinnamon Bp Pd 80
23 1770 West 20 Low Cinnamon Bp Pd 75
24 1700 east 18 Top Cinnamon absence 0
25 1660 East 10 Top Cinnamon absence 0
26 1490 Northeast 10 Top Loess absence 0
27 1360 East 23 Low Cinnamon Bp 50
28 1520 East 22 High Cinnamon absence 0
29 1400 South 25 High Cinnamon absence 0
30 1300 East 27 Middle Loess Pb Po 50
31 1500 Northwest 20 High Loess Pt Pb 65
o The cinnamon soil was main soil type of bedrock area while the loess soil was main soil
type of loess hill area “ absence” mean that there was no arbor layer in the plots the smae below

Ql Quercus liaotungensis Tm Tilia mongolica Pb Pinus bungeana Pt Pinus tabulaeformis Bp Betula platyphylla Pd Populus davidiana Po Platycladus orientalis
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