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The characteristics of stoloniferous herb Fragaria vesca L.. ramet
population and their variation along an altitudinal gradient in the
eastern edge of the Qing-Zang Plateau in China

Chen ]in—Song“ , Dong Mingl “, Yu Dan* q. Key Lab. of Quantitative Vegetation Ecology, Institute of
Botany, Chinese Academy of Sciences, Beijing 100093, China; 2. College of Life Sciences Wuhan University, Wuhan
430072, China). Acta Ecologica Sinica,2003,23(3) :428~435.

Abstract : Stoloniferous herb Fragaria vesca was sampled in the unshading (open fields) and the shading
conditions (forest undergrowth) at the five different altitudes (2426m, 2750m, 3200m., 3484m and
3944m) in the eastern edge of Qing-Zang Plateau in China in order to investigate the characteristics of its
ramet population and their variation along the altitudinal gradient. The results show that its ramet
population density decreased with increase of altitude, both under the unshading and the shading
conditions. Under unshading conditions. its ramet population density was significantly higher than that
under shading conditions. The interaction of elevation by light was significant with respect to ramet

population density. Under unshading conditions, its ratio of root to shoot varied quadratically with
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increase of elevation. Under shading conditions, its ratio of root to shoot was smallest at 2426m above sea
level than those at the other four altitudes. There was not significant effect of the light condition on the
ratio of root to shoot. The distribution pattern of Fragaria vesca ramet population at 3484m above sea
level and 3944m above sea level was investigated by using spatial auto-correlation analysis (Moran'l). The
results show that the ramet population of Fragaria vesca had non-random distribution pattern at multiple
scales and the most frequently observed pattern was contagious at the scale of d=1(0. 2m). The maximum
size of ramet cluster was bigger at 3944m above sea level than that at 3484m above sea level. Finally, the
results were discussed in the context of adaptation of clonal plants to environments.
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Table 1 Enviromental conditions at different sites
. - pH .
Site Latitude Longitude Altitude Transparence WatcrAcontcnt Soil pH ()rgam? matter
(m) % of soil (%) of soil (%)
1 31°31. 936 102°54. 325 2426 100 6.08 7.77 1.5
2 31°40. 302’ 102°46. 506 2750 100 6. 31 7.9 2.5
3 31°35. 585’ 102°50. 540" 3200 100 7.22 7.25 2.2
4 31°48. 264/ 102°41. 786/ 3484 100 35.52 5. 88 11.7
5 31°48. 855 102°42. 389’ 3944 100 39.11 5.51 8.8
6 31°31. 942 102°54. 324" 2426 9.5 12.98 7.-11 8. 01
7 31°40. 287 102°46. 514/ 2750 4. 26 13.25 7.52 8.41
8 31°35. 572/ 102°50. 531" 3200 7.34 10. 63 7.09 4. 83
9 31°48. 280 102°41. 771" 3484 4.02 37.48 5.78 10.9
10 31°48. 845 102°42. 391" 3944 6. 81 41.04 5. 36 10. 2
1.4
s (SPSS Do
(Moran's 1) s 0.2m,0. 4m.0. 6m,0. 8m,
1.0m 1.2m( d=1.2.3.4.5 6)6 Moran's 1F0722) Z-test Moran's

1 , 3 z
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Fig. 1 Ramet population density of Fragaria vesca at different sites
1
Site codes as table 1. Open bar and solid bar stand for unshaded and shaded conditions respectively. In each
of the panels, the vertical bars with the same lower-case letters showed no significant difference at p=0. 05
2.2 2 .
. X Two-way ANOVAs F
( Table 2 Two-way ANOVAs analysis ( F-value) on the
2) effects of elevation (E), light (L) and their interaction (£
o b
( 2) (L) on ramet population density and ratio of root to shoot
o b
in Fragaria vesca
2426m (
Charact *
2). C 2 e Elevation Light Elevation X Light
’ Ramet o o
. . 100. 348 7752. 89" 2.941"
C 2, 2. population density
2.3 5 onmax .
5.353 1.258 2. 586
Ratio of root to shoot ~ ° °°
. % p<0.05, % % p<<0.01 ]
: 4=1(0-2m) , 3484m dfe. dfe dfees (4.20).(1, 20) (4. 20)
3944m 2 s dfe, dfe  dfexe (4, 91>, (1,
C 3 d , 91) (4, 91) Significant level: * p<C0.05, % x p<C0.01
For ramet population density, dfr, dfz and dfgxrare (4,
= (= < 20),(1, 20)and (4, 20), respectively. For ratio of root to
1.96), z  =2>1.96) shoot, dfr, df. and dfexrare (4, 91), (1, 91)and (4,
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Fig. 2 Ratio of root to shoot in Fragaria vesca at different sites
1
Site codes as table 1. Open bar and solid bar stand for unshoded and shaded conditions respectively. In each of

the panels, the vertical bars with the same lower-case letters showed no significant difference at p=0. 05

Fig. 3 Correlograms of = based on Moran'l of Fragaria vesca ramet population
5% The dotted lines represent the 5% (z = 1. 96) significance level; A site at 3944m;

B:site at 3484m
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