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Influence of snow cover on browsing of Cephalotaxus harringtonia var. nana by Cervus

nippon Temminck in heavy snow region in central Japan

Atsuko Fukupa* and Atsushi TAKAYANAGI™
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In Ashiu field station, Sea of Japan region in central Japan, we investigated the effects of deer browsing on the survival of
evergreen coniferous shrub species, Cephalotaxus harringtonia var. nana, focusing on the relationship between deer
browsing and snow cover. We monitored the distribution of C. harringtonia and recorded the coverage at 87 points along
5km transect. Further, we established five quadrats in the study site and recorded the survival of the ramets and
periodically checked bite marks and its vertical height. Coverage of C. harringtonia drastically declined, or otherwise
disappeared between 1984 and 2004. Many bite marks were observed on the study ramets and most ramets died between
2000 and 2004. Shoots were browsed both in snowless season and snowy season. Though shoots at high vertical positions
were less browsed in snowless season, many of these shoots were browsed in snowy season. Based on our findings, we
concluded that severe browsing during snowy season was attributed to the ecological feature of C. harringtonia; (1) they
retained leaves during snowy season, (2) they bent down by snow pressure and shoot vertical height was low and (3) they
were distributed along valleys which deers frequently visited by moving along the nearby streams.
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Figure 1. Map of this study site. Closed squares show the locations of five quadrats. Crosses, bars and numbers
indicate the observation points and the coverage-levels of C. harringtonia var. nana in this study (#=87).
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Figure 2 .Snow depth at the meteorological station of Ashiu Research Forest during two winter periods (1999-
2000 and 2000-2001) and the average snow depth in recent 10 years (1991 to 2001).
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HARFARARNA 4 X I X Cephalotaxus harringtonia var.
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Table 1. The evaluation of 87 observation points (50 x 50m) along
5km valley of the study site. The criterion of the evaluation follow
those in Nagayama (1985), which was carried out in the same
observation points.
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Figure 3 . Proportion of the observation points at each coverage-

level of C. harringtonia var. nana at 87 observation points. Symbols
for coverage-levels follow Table 1. *Nagayama (1985)
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Figure 4 . Time course of survivorship of ramets in each quadrat
after spring 2000.
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Table 2. Total number of browsed primary branches and not-
browsed primary branches in each quadrat.

Quadrat number Browsed (%)  Not browsed (%)
No.1 1711 (95.9) 73 (4.1
No.2 1002 (95.7) 45 (4.3)
No.3 1218 (98.5) 18 (1.5)
No.4 689  (99.9) 1 (0.1)
No.5 172 (100.0) (U (0)]
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Figure 5. Means of the proportion of browsed current-year shoots
for ramets of each vertical height class.
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Figure 6. Vertical height of the highest bite mark in each ramet in
November 2000.
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Figure 7. Relationship between vertical tree height in summer and
that under ca. 69cm snow cover on February 22, 2002. # = 15, 12
and 26 for quadrat 1, 2 and 3, respectively.
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