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Activity rhythm of wild boar and roe deer and its relationship with moonlight
cycle in sympatric distribution

JIANG Huilong' , ZHOU Shaochun®, ZHANG Minghai'* *, XU Wanpeng®, LI Wei’, LIU Jingyan®
1 College of Wildlife and Protected Area, Northeast Forestry University, Harbin 150040, China
2 Wildlife Research Institute of Heilongjiang Province, Harbin 150081, China

3 Muling Bureau of Northeast China Tiger and Leopard National Park Administration, Muling 157513, China

Abstract: Complete competitors cannot coexist, and the long-term stable coexistence of sympatric species is based on
interspecific niche differentiation. The temporal niche differentiation of different species in the same distribution area is very
important for their coexistence. In order to study the coexistence mechanism of sympatric species, we used camera trapping
to conduct field survey on wild boar (Sus scrofa) and roe deer ( Capreolus pygargus) , which were both distributed in the
same area in the Muling Japanese Yew National Nature Reserve from November 2018 to July 2021. We used the kernel
density estimation method and the Jacobs Selection Index (JSI) to evaluate the daily activity rhythm and the selection for a

period of the diel cycle, and also analyzed the relationship between the activities of the two species and the moonlight cycle
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by nonparametric tests. The results showed that the daily activity rhythm of roe deer was two higher peaks of activity in the
whole year or in different seasons. Nevertheless, the activity pattern of wild boar showed obvious plasticity, which was
unimodal in the whole year and the cold season, and bimodal in the warm season. The results showed that there was a
moderate degree of overlap between them in daily activity rhythm (Dhat>0.59) , and the degree of overlap was the highest
(Dhat=0.65, 0.55—0.75) in warm season. In addition, in terms of time period selection, the roe deer were more likely
active at dawn and dusk in the whole year and the cold season (0.17<JSI<0.29) , and tended to be more active at dawn and
during the day in the warm season (JSI>0.32). However, the wild boar activities were more frequent during the day and
dusk in the whole year and the cold season (JSI>0.3), and preferred to be active during the day in the worm season
(Jsl
wild boar (JSI,,, <=0.63). The frequency of roe deer behaviors differed significantly by moon phase (P<0.05), and roe

4y = 0.86) . Furthermore, two species of wild boar and roe deer were less active at night (JSI,, <0), especially for
deer were more active during the full moon period. However, the activity of wild boar was not related to the moonlight cycle
(P>0.05). The study of temporal niche overlap of wild boar and roe deer provides research basis for the interaction between

large carnivores and prey.

Key Words: wild boar; roe deer; sympatric distribution; activity rhythms; moonlight cycle
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Fig.1 Map of camera trapping locations in Heilongjiang Muling Japanese Yew National Nature Reserve
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Fig.2 Overlap degree of activity rhythms between the wild boar and roe deer over the year and in different seasons
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Table 1 Mean Jacobs Selectivity Index (JSI) and 95% confidence intervals, for each of the defined periods of the diel cycle: night, dawn, day,

and dusk

UL A ISI(BM) ISI(ARW) ISI(FIR) ISI(HE)

Specises Season IS,y IS gn ISy, ISk

M Capreolus pygargus &4 -0.33[-0.38;-0.28]7 "  0.28[0.21;0.35] * 0.13[0.08;0.197 * 0.17[0.08;0.24] *
o -0.06[ -0.14;0.03 ] 0.23[0.10;0.337 * -0.16[ -0.24;0.08 ] 0.29[0.17;0.39] *
BB -0.55[-0.61;-0.49] " 0.32[0.22;0.40] * 0.33[0.27;0.40] * 0.05[ -0.08;0.16]

74 Sus scrofa &4 -0.63[-0.71;-0.54] % -0.89[ -1.00;-0.74]*  0.38[0.29;0.47] * 0.55[0.45;0.63] *
A% -0.59[-0.68;-0.49]* -0.93[-1.00;-0.81]*  0.30[0.20;0.40] * 0.60[0.52;0.67] *
S -0.10[ -0.20;0.03 ] -0.64[ -1.00;-0.19]*  0.86[0.70;0.97] * -0.38[ -1.00;0.09]

* R P<0.05 £H7 D2

®2 FEMAEAREMNPTHEITENERERH ISP ERFX B P E

Table 2 Coefficients, 95% confidence intervals (Cls) and P value of activity overlap degree between the wild boar and roe deer

inpit] &R 95% A X I p
Period Overlap Coefficient 95% CI

A4E Year 0.59 0.55—0.64 <0.001
425 Cold months 0.61 0.55—0.66 <0.001
%2 Warm months 0.65 0.55—0.75 <0.001

P AR AG 90 Al ) 0 AR R F [R]— oA
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Table 3 Comparison results of pairwise groups were presented by Mann-Whitney U test

434 Groups W P
F5% A -8t A 3 Waning moon-new moon 1391.5 0.648
F5% A - 5% A 3 Waning moon-waxing moon 1434.5 0.818
F5% A #9-# A 3 Waning moon-full moon 1159.5 0.021*
T5% H #1-5% A #] Waning moon-crescent moon 1310.0 0.245
1 H - 5% H 3 New moon-waxing moon 1737.0 1.00
3 H 31-15 H 391 New moon-full moon 1444.0 0.856
3 H 3-5% H 11 New moon-crescent moon 1619.0 1.000
5% A 13- A 1 Waxing moon-full moon 1381.0 0.648
5% A 1-5% A 3 Waxing moon-crescent moon 1552.5 1.000
6 A W1-5% A 3] Full moon-crescent moon 1865.5 1.000

* FR P<0.05 BRBE

TEARBEFE A BPRE A S QAR B WL ) T 8 P A e A RV 2 ) 105 sl A xR Oy B e 78 | T I
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7 (R 0L S T LASR (It R A ) m] S A R R W b 14 105 S A e L 17 >4 3t R85 2, TG i o il oz 44 A
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