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Grazing pressure of sika deer (Cervus nippon) on an unpalatable species, Primula japonica,
in a warm-temperate evergreen forest, Japan. Yuri Maesako* (Osaka Sangyo University,
Graduate School of Human Environment), Ryo Suzuki (Faculty of Science, University of
the Ryukyu), Ken Hirashiba and Daichi Nishiura (Faculty of Human Environment, Osaka
Sangyo University)

A warm-temperate evergreen forest in Kasugayama Forest Reserve, Nara, Japan, designated as a World Heritage site,
suffers from long-term grazing by a high-density sika deer population. We investigated the effects of deer grazing
pressure on an unpalatable species, Primula japonica, at three plots with different altitude in the forest, using a 2-year
exclosure experiment. Our results show that deer grazed on leaves of P. japonica in early spring and late autumn, but we
observed no grazing on inflorescences. Degree of deer grazing varied among plots and years. Even P. japonica of which
the entire aboveground parts were consumed was able to regrow in the following year. Although deer did not consume
inflorescences, we nevertheless observed that unprotected plants tended to have shorter inflorescences and lower ratio of
flowering than protected plants when sika deer were present at high densities. During the 2-year period of the study, no P,
Japonica populations were completely eradicated. Further studies are needed to quantify the effects of leaf grazing on the

reproductive output of P. japonica.
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Table 1. Locality of study sites.
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Plots 1

Acer rufinerve-Neolitsea

Vegetation type aciculata community

Locality valley
Canopy condition gap
Altitude (m) 255
Decline degree (°) 5
Latitude N34°40'55"
Longitude E135°51'18"
Deer heads/ 100 days 8.3*%

2 3
Cryptomeria japonica Neolitsea aciculata- Pteris
forest wallichiana community
valley valley
gap gap
406 347
10 27
N34°40'44" N34°40'44"
E135°52'18" E135°52'18"
8.3 35.4

* Monitored from February to July in 2015. The others were monitered from May to December in 2016.
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Fig. 1. Sika deer monitored by camera traps in plot 1
(Nov, 2015), plot 2 (July, 2015), and plot 3 (May,
2016).
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Fig. 2. Flowering of the perennial herb Primula japonica (No. 611- individual in plot 2) in May, 2015, and growth

from January to December, 2016.



CHIRBOEHE L EDAER~DEE

2015 4E 4 7 11 H ORREBLAET, WFho 7 e v
MZBWTY, ZEOEITIIT L >0 OB
BINTe, =%, Fr—UREME Lk, 7r—
TNEER L IER) SO TR AL, A TR
MRET—UR N> To, —F, 7r— U 5ME
Rizxt LT, EICHEH G —4H) wesk (11
ATA) ICHEITE 2anEBIc AT (Fig
3, Fig. 4), r—YSMEKIIH LTIy F1 T
1201644 HIZEREZ DU LA RIEDR RS-
7oy, 5 AL T HIZIFEDIRILE TRE SN T
W2 Eh, REHEREYT L2000, FLL
Belcb BB Sz, 7ry b3 CIIRae S
DRI — PN E el L < — VAR T
ITHEEICK) > 7= (Table 2),

LU 5 3 7 1y MIBWT 2 4E0BHH

HEHHICER, &S, YA BV, r—
TN TOHEETRD HipinoTz (Table 2),
BEE O RSB, M ERAERT s L
NTE, HELMERIZ R -T2,

HEEHDEREE

Ty Ml hbTay h3Or—YRNT, H
CEAERTFEE L, 77— PNORE TR, 77—
POIMTIETF 2RI LeflE S o 72y, Wi
OBTEEE S, HEFICHT2REITH DN >
7= (Fig. 5), 7 — ViR E L7=BHED 2016 4£5 A
WCBFE LT — DM B W CHIER R L BATE R %
B L7= (Table 3),

ZFOFER, Fov b3 TRy —YREEROIEX
ERT—USMERICEE X CTHEICE -T2, 7
2y M1 E2TIEHAERBREIT -T2, 72, BE

Fig. 3. Grazing pressure by sika deer on an unpalatable species, Primula japonica. By April 15, all the leaves of
the plants recorded on March 20 had been grazed (shown in the circle). Plants grazed by sika deer were also

found on November 29. See Fig.4.
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Fig. 4. Number of leaves, proportion of grazed leaves, plant height, and plant size of Primula japonica individuals
inside (closed circles) or outside (open circles) fences from April, 2015, to December, 2016, (plots 2 and 3)
and April, 2015, to July, 2016 (plot 1).

Table 2. Results of the generalized linear mixed-effects model testing the effects of cage treatment and days after
first census (Days) on plant traits in three plots during 2015-2016. Models included individual identity as a
random effect. Bold figures show each result is significant.

Plot 1 Plot 2 Plot 3
Traits Variables Estimate torz P Estimate torz P Estimate torz P
Number of Fence (F) 0.14 0.92 0.3563 -0.01 -0.06 0.949 -0.09 -0.48 0.628
leaves Days (D) 0 3.33 0.0009 0 -0.52 0.6 0 5.78 0
F:D 0 -2.32 0.0203 0 5.1 0 0 -0.18 0.8600
Proportion of  Fence (F) 0.02 0.47 0.6437 -0.02 11 0.28 -0.04 -2.25 0.0253
grazedleaves o0 (D) 0 323 0.0014 0 738 0 0 a1 0.3175
F:D 0 -1.46 0.1463 0 1.26 0.208 0 0.19 0.8468
Height Fence (F) 1.94 0.97 0.3376 -1.32 -0.72 0.4754 -0.12 -0.05 0.961
Days (D) 0.02 3.33 0.001 -0.01 3.1 0.002 0 0.31 0.758
F:D 0 -0.19 0.847 0 -0.38 0.7059 0 0.64 0.525
Size Fence (F) 165.94 1.02 0.316 -67.7 -0.75 0.4577 7.22 0.04 0.9664
Days (D) 3.08 8.98 0 0.31 2.89 0.004 1.33 5.26 0
F:D -2.35 -4.86 0 -0.45 -2.91 0.0038 -1.03 -2.99 0.003




Table3. Inflorescence length in May, 2016 and
flowering ratio of P. japonica individuals
that were protected and unprotected before
elongating inflorescence. Inflorescence length
of non-flowering individual was treated as 0
cm.

Inflorescence length  (cm) flowering ratio

plots protected N unprotected N p  protected unprotected

1 635 +11.7 7 472+399 9 NS 1.00 0.67

2 6.5+ 154 11 149 =233 14 NS 0.18 0.36
3 469 194 9

147 £24.3 10 <0.05 0.89 0.40

Fig. 5. Protected and unprotected flowering plants in
plots 1, 2, and 3 (April 29, 2016).
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