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Specimens of Malus baccata from some herbaria including the Institute of Botany Chinese Academy
of Sciences Herbarium (PE) were re-identified in light of the latest taxonomic outcome of the genus
Malus Mill. and 358 valuable distribution records were selected and digitized into the geographic
coordinate data. Based on these data the updated geographic distribution is mapped using DIVA—GIS.
This distribution presents a pattern extending mainly from the northeast to southwest and secondarily
from northwest to southeast. There are almost equal numbers of varieties in the southwest central and
northeast regions. Nineteen climate variables of the distribution points that fall in the envelope of
variables of the world climate (spatial resolution arc 30 s) were analyzed by principal component
analysis. Annual precipitation isothermality precipitation of the warmest quarter were found to be
dominant factors affecting the geographic distribution of M. baccata; moreover there are certain niche
intervals of the dominant factors among the varieties and niche overlaps only to some outliers. The
present and future potential distribution maps are predicted by BIOCLIM with current and future climate
conditions that are the world climate (spatial resolution arc 30 s). The results show that some highly
suitable areas of the present potential distribution migrate southeastward the whole future potential
distribution extends northward and some most northerly distribution points disappear; the overall range of
distribution reduces.
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Fig. 1  Actual geographic distribution maps of M. baccaia

Tab.2  Principal components score coefficient

related to each variable

1 2 3
biol 0.284 0 0.027 5 -0.297 3
bio2 ~0.216 9 -0.1959 0.075 8
A bio3 0.096 7 -0.421 1 ~0.050 4
L ‘, biod ~0.2319 0.314 1 0.135 6
P bioS 0.065 1 0.394 6 ~0.2519
) bio6 0.292 3 ~0.099 9 ~0.247 2
Fig.2 Varietal richness of M. baccata bio? 02993 0.253 8 0-1413
bio8 0.108 4 0.344 0 ~0.246 1
3 bio9 0.291 3 -0.136 5 -0.222 1
2l biol0 0.1256 0.369 1 ~0.252 4
( N28.5° E 10259 ( N29.4° E biol 1 0.2856 ~0.1449 ~0.244 1
biol2 0.294 2 0.018 1 0.250 7
106.6°) 3 ~4 (N 38.5° E biol3 0.228 0 ~0.0327 0.301 0
111.6°) 3 (N 42.5° E biol4 0.224 5 0.2235 0.250 3
127.5°) 3 biol5 -0.212 4 -0.138 2 ~0.006 6
biol6 0.248 5 -0.070 8 0.269 8
° biol7 0.231 1 0.202 6 0.257 6
2.2 biol8 0.234 4 ~0.088 6 0.284 2
BIOCLIM biol9 0.2328 0.190 0 0.266 7
2.3
BIOCLIM
199 4) (
19 3 (
5) 4 4
85.347 9% >85%
2.5% ~5% 5% ~10% 10% ~
1 4 20% 20% ~ 35% .
Tab.1 Variance of first four principal components explained
1% 1%
1 9.137 2 48.090 7 48.090 7
2 4.413 4 23.228 3 71.3190
3 2.6655 14.028 9 85.347 9
4 1.829 2 9.627 5 94.975 4
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Fig.3 Cumulative distribution frequency of M. baccata and Fig.4 Present potential distribution map of
M. baccata var. mandshurica with annual precipitation M. baccata predicted by DIVA-GIS
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