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Abstract: In order to clarify the fruiting regularities of Psammochloa villosa in different ecological environments, we
observed the fruiting of 137 populations of P. villosa, and found that the fruiting could be divided into seedless, filled
and unfilled seeds. Based on them, we analyzed the correlation between the populations of P. villosa and 22 geographical
and climatic factors by applying cluster analysis, Kruskal-Wallis test and canonical correspondence analysis (CCA). The
results were as follows: (1) A total of 137 populations of P. villosa were clustered into three groups according to different
geographical and climatic factors. (2) Kruskal-Wallis test showed that there was no significant differences in fruiting
among three groups of P. villosa (P=0.269). That is, the fruiting of populations was not direct related with geographical
and climatic factors. (3) Meanwhile, the CCA analysis showed that there was no significant differences in fruiting among
populations (P>0.05). However, there was a significant correlation between geographical and climatic factors and
plumpness of seeds and seedless feature. Among them, altitude and biol12—biol9 were positively correlated with filled
seed, while longitude, latitude, bio4 and bio7 were negatively correlated with filled seed, but the seedless feature was
only positively related to the mean temperature of wettest quarter (bio8). In summary, geographical and climatic factors
are more important to the sexual reproduction (with seeds) than the asexual reproduction (without seeds) in the natural
population of P. villosa, which proves that the environmental factors that restrict the sexual reproduction of P. villosa are
complex, and its asexual reproduction may be a stable adaptive performance of the population.

Key words: Poaceae, psammophytes, Psammochloa villosa, fruiting, non-parametric test, canonical correspondence

analysis (CCA)
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Fig. 1 Locations and fruiting of different populations from Psammochloa villosa
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Table 1 Eigenvalues of correlation analysis between the 22 geographical and climatic factors and four

T
130°E

principal components

WS AR SN AT

Geographical and climatic factors Pl pe2 pes Pea Total load
LONG 1.545 1 0.012' 1 -0.125 1 -0.092 6 1.339 6
LAT 1.289 4 0.847 4 -0.172 8 0.042 4 2.006 4
ALT -0.024 2 -0.369 5 0.287 0 -1.3890 -1.495 6
biol9 0.382 3 -1.350 1 -0.544 6 0.266 4 -1.2459
biol8 1.122 3 -1.054 7 0.014 1 -0.139 5 -0.057 8
biol7 0.382 3 -1.350 1 -0.544 6 0.266 4 -1.2459
biol6 1.039 7 -1.120 5 0.017 4 -0.169 4 -0.232 8
biol5 1.321 2 -0.131 0 -0.136 6 -0.290 7 0.762 9
biol4 0.397 7 -1.298 8 -0.472 0 0.294 4 -1.078 8
biol3 0.950 0 -1.196 3 0.007 1 -0.172 8 -0.4119
biol2 0.9259 -1.212 6 0.021 9 -0.1559 -0.420 6
bioll -1.478 0 -0.513 4 0.061 3 -0.032 0 -1.962 0
biol0 -1.108 0 0.106 0 -1.037 3 -0.223 2 -2.262 5
bio9 -1.476 1 -0.443 3 0.043 3 -0.041 2 -1.9172
bio8 -0.613 4 0.841 0 -1.079 6 -0.249 3 -1.101 4
bio7 1.298 2 0.533 8 -0.603 3 -0.057 4 1.171 2
bio6 -1.4855 -0.448 1 0.117 1 -0.038 4 -1.854 9
bio5 -1.1752 -0.051 4 -0.975 2 -0.224 3 -2.426 0
bio4 1.343 7 0.661 7 -0.466 6 -0.041 6 1.497 1
bio3 -1.363 8 -0.6115 0.358 5 0.0317 -1.5851
bio2 -1.078 4 -0.583 9 -0.066 9 0.003 7 -1.725 4
biol -1.4755 -0.446 1 -0.233 6 -0.073 1 -2.228 3

FRIEMR Eigenvalue 11.500 0 5.828 8 1.988 7 1.018 7
Tiik % Contribution rate (%) 52.27 26.49 9.04 4.63
2t FHk R Cumulative contribution rate (%) 52.27 78.77 87.81 92.44

7. LONG. & ; LAT. 4 ; ALT. ik,

Note: LONG. Longitude; LAT. Latitude; ALT. Altitude.
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Fig. 2 Clustering of environmental factors from different populations of Psammochloa villosa
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Table 2 Frequency of 3 seed fruiting types

in PCA cluster analysis
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Group P Seedless Filled Unfilled
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411 Group 1 45 30 14 1
2 2 Group 2 44 21 18 5
2 3 Group 3 48 26 22 0
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TR () 45 S 0 22 SR A B2 (P>0.05) 5 [, 5 Vb
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R 3 DEWAREHEE Kruskal-Wallis #3825 R
Table 3 Results of Kruskal-Wallis test among the

groups of Psammochloa villosa

4l T AL B4
Group Population number Rank mean
2 1 Group 1 45 74.01
21 2 Group 2 44 70.94
2 3 Group 3 48 62.52
KT Total 137
K75 Chi-square 2.629
H 1 Degrees of freedom 2
Wik 2 3 P Progressive significant 0.269
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OO AEXF AT, 15 B b B A R % v o R P T
TR0 FE Y 52 Rl 3 KT A R2 e (I 3) ., Uk
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TSR R Y Ul & S S| B R e el (O R
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Fig. 3 Canonical correspondence analysis (CCA) between the fruiting of the populations of

Psammochloa villosa and geographical and climatic factors
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