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Seasonal variation in nocturnal bed-site selection by Milu (Elaphurus
davidianus) in Hubei Shishou Milu National Nature Reserve, China
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Abstract: Bed-site selection is the behavioral adaptation of wild animals to their ecological environment. In
this study, we explored the seasonal variation of nocturnal bed-site characteristics by Milu (Elaphurus
davidianus, Pére David’s deer). We used direct and track observation methods to assess nocturnal bed-site
selection over different seasons (November 2013 to December 2014) by Milu in Hubei Shishou Milu Nation-
al Nature Reserve, China. We recorded the ecological characteristics of 184 nocturnal bed-site plots and 184
control plots. Results showed that Milu preferred bed-sites with greater woodland cover, a greater proportion
of vegetation, abundant food resources, and proximity to shelter (reeds or woods) during spring, autumn and
winter (P < 0.05). Moreover, differences in distance to roads and to human settlements in bed-sites selection
were not significantly different (P > 0.05) during spring and autumn. In summer, the Milu population pre-
ferred bedding on bare ground characterized by a low hiding cover, higher herbage coverage, lower food
abundance, close proximity to hide and water, and an increased distance to road and human settlement (P <
0.05). This is in contrast to winter, as the Milu population preferred bed-sites with lower wind speeds that
were closer to roads and human settlements (P < 0.05). Stepwise discriminant analysis indicated that seasonal
nocturnal bed-site selection by the Milu population could be discriminated with three canonical discriminant
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functions. A Fisher discriminant function composed of herbage coverage, food abundance, hiding cover,
wind speed, and distance to hide and water could discriminate the seasonal nocturnal bed-site of the Milu
population. The characteristics of bed-sites selected by Milu in different seasons had some similari-
ties and differences, most likely as a result of food, water, temperature, and anthropogenic interference. On
the basis of our findings, we suggest to expand supplementary feed base, to retain vegetation that provide
adequate cover for Milu, to reduce anthropogenic interference and to regulate water levels in the oxbow
around the nature reserve for the conservation of Milu in this area.

Key words: Elaphurus davidianus; nocturnal bed-sites; habitat selection; behavioral adaptation; species
re-introduction; Hubei Shishou Milu National Nature Reserve
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F1 TRFETERBEMNER LR BRIFEE
Table 1 Habitat type preferences by Milu in different seasons

e et Eoat]

SR HI e

SRR B2 P; ffjBonferroni 95% & 5 [X.[f]

Habitat type Season Expected proportion used ~ Actual proportion used ~ Bonferroni 95% confidence
(Pw) (P) interval for P;
HiHlh Grassland #7Z Spring 0.073 0.073 -0.015 < P;<0.161 (0)
52 Summer 0.353 0.088 -0.034 < P;<0.210 (-)
KZ Autumn 0.797 0.576 0411 <P;<0.742 (-)
47 Winter 0.286 0.400 0.118 < P;<0.682 (0)
i Woodland %2 Spring 0.200 0.364 0.201 < P;<0.527 (+)
K28 Summer 0.441 0.235 0.053<P;<0418(-)
*ZE Autumn 0.051 0.288 0.136 < P,<0.440 (+)
47F Winter 0.000 0.350 0.075 < P,<0.625 (+)
FiZ 4 Reed land #Z Spring 0.091 0.218 0.078 <P;<0.358 (0)
X 7F Summer 0.147 0.147 —0.006 < P;<0.300 (o)
KZ Autumn 0.034 0.136 0.021 < P;<0.250 (o)
47 Winter 0.095 0.300 0.036 < P;<0.564 (0)
Mt Mudflat %72 Spring 0.636 0.345 0.184 < P;<0.507 (-)
7 Summer 0.059 0.529 0.314 < P;<0.744 (+)
#Z Autumn 0.102 0.000 0.000 < P,<0.000 (-)
A7 Winter - - -
%M Clear-cutting reed sites #7Z Spring - - -
HZ Summer - - -
KZ Autumn 0.034 0.000 0.000 < P;<0.000 (-)
47 Winter 0.619 0.000 0.000 < P;<0.000 (-)
RN RLFR ;<o RORBINLIL S, “—RoRiE SR H o
“+” preferred; “o0” random selection; “— avoided.
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Fig. 1 Discriminant plot of nocturnal bed-sites of Milu in
different seasons
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Table 3 Results of stepwise discriminant analysis of quantitative ecological factors of nocturnal bed-sites of Milu in different sea-

sons

F 59 R % 2 % Discriminant function coefficient

R& Variable PR %1 Function 1 PRI %2 Function 2 PRI %3 Function 3 Wilks” Lambda F P
Faiic)% Hiding cover -0.803 0.257 0.701 0.651 29.246  <0.05
HUREJE Herbage coverage -1.285 0.719 -0.312 0.434 28.103  <0.05
BYFEESE Food abundance 0.641 -0.189 0.957 0.322 26.002  <0.05
BHIE B H 25 Distance to road 0.819 -0.348 0.357 0.259 23.683  <0.05
PEBEHAIE 2 Distance to hide 0.382 -0.066 0.064 0.197 23.663  <0.05
BH/KJEEE RS Distance to water 0.588 0.439 0.464 0.155 23319 <0.05
Rk Wind speed 0.359 0.757 0277 0.144 20.853  <0.05
Wilks” Lambda 0.144 0.361 0.645 - - -
F, df, P 313.027,21 <0.05 164.739,12 <0.05 70.782,5 <0.05 - - -
¥H1E{E Eigenvalue 1.505 0.789 0.550 - - -
TIk%F Explained variance (%) 52.90 27.80 19.30 - - -
ZFTTHk % Cumulative variance (%)  52.90 80.70 100.0 - - -
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