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Determination of species-area relationships and minimum sampling area for the

shrub communities in arid valley in the upper reach of the Minjiang River
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Abstract The minimum sampling areas MSA  for the shrub communities in arid valleys in the upper reach of the
Minjiang River were studied by fitting community species-area relationships using 3 types equations. The MSAs were
determined at the proportional factor p 0.6 0.7 0.8 and 0.9. The proportional factors represent the proportion of the
number of species within a sampling plot in total number of species. All the MSAs of the shrub communities at different
elevation and slope face for the p at 0.6 0.7 and 0.8 were somewhere around 100m’. Hence the MSAs could be set as
100m® 10m x 10m at 60% ~80% precision level. For the p at 0.9 i.e. for 90% precision level the MSAs were less
than 200m’ 10m x 20m . The MSAs and species richness increased gradually with the rising of altitude. At elevation
below 2000 m the MSAs and species richness on north facing slope were larger than south facing slope. However at the

elevation around 2200 m there was no difference among different facing slopes. For the shrub communities in arid valley in
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the upper reach of the Minjiang River the species-area curve by fitting the first two equations are better than that by the

third equation.

Key Words shrub community minimum sampling area species-area relationship elevation slope face arid valley the

upper reach of Minjiang River

! - 39 -
10~13 14 15
1 112
) 14 15
5
16 17
18 19
1
1.1
31°31.4’ ~31°32.4'N 103°14.6'
~103°15.5'E 9 11.0C >0<C
3800 ~4500°C 190d > 10°C 3200 ~ 3800°C 1.6 ~2.5
1200 ~2000h 400 ~600mm 2 ~4 pH 7.4
~8.4
Form. Ajania nubigena Form. Sophora viciifolia
Form. Bauhinia faberi Form. Ceratoides arborescens Form. Ostryopsts
davidiana Form. Quercus baronii Form. Spiraea spp. Form.
Cotoneaster spp. Form. Berberis spp. Form. Sageretia pycnophylla
Deyeuxia scabrescens Capillipedium parviflorum Eragrostis nigra
Drynaria sinica Allium sikkimense Taraxacum maurocarpum
1.2
1
3 200m 1 1
400m” 20m x20m 16 25m> 5m x5 m E 14
13 16 Im> 1 mxIm A 4m® 2m x2m B 9m’ 3 mx3m C 16m’
4 m x4m D 25m’ 5 mx5m E 2 50m’
100m> 200m> 400m’ FGHI * Im> 4m’ 9m® 16m’ 25m> 50m’
100m*> 200m> 400m®> 9
1.3
2005 9

http //www. ecologica. cn



1820 27

GPS
0~0.4m %
20m Sm
El16 | E15 | E14 | E13 E 4
15 4
D
E9 | E10 | E11 | E12 3
10 C 5
E§ | E7 | E6 | E5 2 3
5 . B
El E2 E3 E4 A
1 2
00 5 10 15 20m 0 1 2 3 4 5m
1 2
Fig. 1 Sketch map of sample arranging Fig.2 The sequence of combining and expanding sample as nest-shape
1
Table 1 Characteristic of sites of arid valley region in the upper reach of Minjiang River
Characteristic of environment Characteristic of community
Site number
m ° cm cm %
1 1 750 NW23° 36° 0.83 48.56 42 (OROXE))
| 1 957 NW24° 47° 1.42 74.99 44 @ B ®
I} 2 165 NW25° 44° 1.61 75.73 66 (OROROCRO)
I 1 781 SE29° 31° 0.7 40.86 29 O ®
I 1 985 SE30° 46° 0.89 51.93 36 O @
I 2 200 SE31° 28° 1.38 58.58 48 2 © ©
North facing slope South facing slope Elevation Slope face Slope Slope position basal diameter
Average height Average coverage Major shrub communities Under middle slope Middle slope Above
middle slope @ Form. Ajania nubigena (2) Form. Sophora viciifolia (3 Form. Jasminum humile @
® © @ Form. Lonicera spp. © Form. Ajania potaninii.
10 the same below
1.4
3 21
aA
S=——-— 1
1 +bA
C
S=—"""—"71 2
1 +ae
S=a 1-€" 3
A S A abc SYSTAT SYSTAT Inc.
? - p O<p< 1
15
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Table 2 Number of species of sites with different areas of arid valley region in the upper reach of the Minjiang River
North facing slope South facing slope
Site Aria Number of species Number of species
m No. 1 No. 2 No. 3 No. 4 Average SD No. 1 No. 2 No. 3 No. 4 Average SD
I 1 8 7 8 7 8 0.6 3 3 3 3 3 0
4 14 11 11 9 11 2.1 5 5 5 5 5 0
9 17 13 12 11 13 2.6 6 6 7 7 7 0.6
16 17 15 14 14 15 1.4 6 7 7 8 7 0.8
25 18 15 15 15 16 1.5 8 8 8 8 8 0
50 21 17 21 19 20 1.9 9 9 10 8 9 0.8
100 23 22 26 24 24 1.7 11 12 12 11 12 0.6
200 31 25 30 26 28 2.9 12 12 13 11 12 0.8
400 33 33 33 33 33 0 13 13 13 13 13 0
| 1 9 8 9 9 9 0.5 4 3 4 5 4 0.8
4 15 14 14 12 14 1.3 7 6 8 6 7 1
9 19 17 18 17 18 1 9 7 9 8 8 1
16 22 22 21 19 21 1.4 10 8 10 9 9 1
25 25 24 23 20 23 2.2 11 9 10 10 10 0.8
50 27 27 25 26 26 1 15 11 16 12 12 2.4
100 31 29 29 30 30 1 17 14 19 15 16 2.2
200 37 38 36 41 35 2.2 19 17 19 17 18 1.2
400 45 45 45 45 45 0 21 21 21 21 21 0
I 1 9 10 11 9 10 1 10 8 8 9 9 1
4 15 14 11 15 14 1.9 15 13 10 11 12 2.2
9 20 18 17 21 19 1.8 17 14 13 15 15 1.7
16 21 19 17 23 20 2.6 20 18 16 19 18 1.7
25 23 22 23 26 24 1.7 21 19 17 20 19 1.7
50 28 28 27 28 28 0.5 28 24 24 25 25 1.9
100 30 30 30 30 30 0 31 26 28 28 28 2.1
200 38 36 35 34 36 1.7 42 34 40 38 39 3.4
400 47 47 47 47 47 0 44 44 44 44 44 0
1 ~ 3
3 0.9
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Table 3 The result of the fitting species-area relationships of different sites of arid valley region in the upper reach of Minjiang River

North facing slope South facing slope

Site Curve equation Parameter Parameter
a b c R a b c R
I S=adAd/ 1 + DA 2. 141 0.073 0. 906 1.393 0.115 0. 945
S=c/ 1+ a™™ 1.816 0.02 30.97 0.974 1.702 0.038 12. 262 0.968
S=al-e™ 26.983 0.05 0. 832 11.255 0.076 0.878
I S=add/ 1 + DA 3.095 0. 081 0.912 1. 159 0. 06 0.923
S=c/ 1+ a ™™ 1.749 0.015 42. 65 0. 945 2.074 0. 023 19. 745 0.974
S=al-e™ 34. 359 0. 062 0. 84 17.701 0. 041 0. 861
| S=al/ 1 + b4 3. 066 0. 078 0.9 1.882 0. 046 0.924
S=c/ 1+ a ™™ 1.776 0.013 45.245 0. 945 2.235 0.017 42.771 0.977
S=al-e-bA 35.575 0.059 0.828 36.819 0.035 0.867
2.2 —— ATl —a— I —a— a1l
1 2 o - —X— [H1 —x—[H1 —e— [ III
SH 40
15 2
Sy g
p 0.6 0.7 0.8 0.9 “530_
(53
3 g 20 X
Z X/_——X
4 p 0.60.70.8 5 . y g
& 10 gyXT—"
100m’ A
X
100m* 10m x 10m % 100 200 300 400
60% 70% 80% FEHL AR Sampling area (m?)
p 0.9 2 3 )
200m Fig.3  Species-Area curve of shrub communities at different sites of
200m2 10m x 20m arid valley region in the upper reach of Minjiang River
90%
4
Table 4 Minimum species area of different sites of arid valley region in the upper reach of Minjiang River
Minimum species area m?
Proportional North facing slope South facing slope
Site factor 1 2 1 2
p Equation 1 Equation 2 Average Equation 1 Equation 2 Average
I 0.6 21 49 35 13 24 19
0.7 32 71 51 20 36 28
0.8 55 97 76 35 50 42
0.9 124 137 130 78 71 75
| 0.6 18 66 42 25 53 39
0.7 29 96 62 39 73 56
0.8 49 132 91 67 98 82
0.9 111 187 149 151 128 139
I 0.6 19 77 48 33 71 52
0.7 30 111 71 51 97 74
0.8 51 153 102 88 129 108
0.9 116 217 166 197 177 187

http //www. ecologica. cn



5 - 1823

2.3
200 mp=006 p=07 ® p=08 B p=09
23 -
e 160 |-
- g
=S 120 |-
it}
E35 ’
<a o
4 4 5 wz Or S - s
E 40f i [k i
= (7 il 5
2 000m . th /:t “ é'&
2 200m ()1750 1957 2165 (b)1781 1985 2200
#§4% Elevation (m)
“ n 16
4
5 Fig.4 The effect of elevation and slope face on minimum species area

of the shrub communities on north facing slop and south facing slope in
arid valleys region in the upper reach of the Minjiang River

a North facing slope b South facing slope

5

Table 5 Relationship between soil moisture and minimum species area of sites of arid valley region in the upper reach of Minjiang River

North facing slope South facing slope
Site
I I ] I I I
Elevation m 1750 1957 2165 1781 1985 2200
Soil moisture % 7.67 15.37 15.61 7.23 10. 49 11.64
p=0.9 m? 130 149 166 75 139 187
p=0.9 27 36 38 11 15 38
Minimum species area Number of species in minimum species area
3
3 1 _ 23
21
3.2 - 3
24
3.3
60% ~80%
100m’ 90% 200m*
50 ~200 m’ 2° 100m* 10m x 10m  200m* 10m x
20m
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