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Fig. 1. Sugi (Cryptomeria japonica) debarked by sika deer (Cervus
nippon). a) mass mortality of 22-year-old trees (study plot No. 8);

b) sap rot by wood-decay fungi in a debarked tree (study plot No. 12).



238

34°30'N

136°30'E

50 km

Fig.2. Map showing locations of sugi and hinoki cypress plantations
investigated in Mie Prefecture, central Japan. Gray squares indicate
plantations where monthly investigations were carried out. For local-
ity number, see Table 1.
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Table 1. Stand description and actual state of sika debarking damage in study forest stands
Cryptomeria japonica Chamaecyparis obtusa ~ Coverage (%) Number oftrees‘ damaged in
Altitude the non-growing season Density'
No. Locality Y
(m)  DBH* Damagerate** DBH Damagerate Shrub Herb 2006/07 2007/08  (deer/km?)
(cm) (%) (cm) (%) layer layer ¢ ch Cr Ch

1 Misato, Tsu 220 22.0  19.8(24/121) 14.0  13.6 (6/44) 0 0 0 0 0 0 37.1-513

2 Misugi, Tsu 730 22.9 3.0 (2/67) 21.1 32.8 (19/58) 0 0 0 0 0 0 4.6-31.4

3 Misugi, Tsu 730 14.4 0 (0/7) 16.7  45.5(70/154) 0 0 0 0 0 0 4.6-31.4

4 Saki, Taiki 200 22.8 3.3 (4/123) 207 143 (1/7) 0 0 0 0 0 0 0.8-10.8

5 Saki, Taiki 180 — — 15.0  41.2(84/204) 0 0 — 0 — 0 0.8-10.8

6  Saki, Taiki 220 29.0 0(0/25) 254  25.0(12/48) 80 20 0 0 0 0 0.8-10.8

7 Saki, Taiki 200 21.3 0 (0/27) 152 34.9(53/152) 0 0 0 0 0 0 0.8-10.8

8 Kabuto, Kameyama 370 11.4 409 (72/176) 259  16.7(2/12) 10 5 — — 0 0 12.3

9 Kabuto, Kameyama 360 23.5 0(0/4) 22.8  32.0 (24/75) 30 20 — — 0 0 12.3
10 Fujiwara, Inabe 370 23.1 1.8 (1/56) 18.5  20.2(20/99) 10 10 0 0 0 0 1.1-6.2
11 Chigusa, Komono 200 31.0 0(0/21) 18.6  24.0(23/96) 1 5 — — 0 0 0.34.6
12 Chigusa, Komono 240 24.7 51.4 (57/111) 233 50.0 (4/8) 5 1 — — 0 0 0.3-4.6
13 Ohkubo, Suzuka 230 24.5 9.6 (9/94) 259 333 (2/6) 5 20 0 0 0 0 0.4
14 Ogisu, Suzuka 420 204 14.6 (15/103) — — 20 + 0 — 0 — 1.1

15 Ogisu, Suzuka 320 20.8 0 (0/11) 20.8 8.6 (8/93) 10 10 0 0 0 0 1.1

16 Kamiawa, Iga 330 28.5 0(0/48) 20.8 48.2 (27/56) 0 0 — 0 0 16.7
17 Kamiawa, Iga 340 21.0 6.4 (11/171) — — 0 5 —- — 0 — 28.2
18 Sakakibara, Tsu 790 222 6.7 (1/15) 182 17.8(23/129) 0 0 — 1 45 14.8
19 Hakusan, Tsu 440 — — 25.9 4.1(3/74) 0 0 — 0 — 0 65.6
20 Hakusan, Tsu 430 17.9  12.6 (25/199) — — 10 80 0 — 0 — 65.6
21 Funo, Nabari 440 19.8 0(0/9) 19.8 204 (23/113) 5 10 0 0 0 0 29.5
22 Misugi, Tsu 750 — — 182 10.1(12/119) 5 60 — 0 — 12 4.6-31.4
23 Misugi, Tsu 410 18.6 3.5 (9/255) — — + 5 0 — 0 — 13.5
24  Misugi, Tsu 400 22.5 3.2 (4/125) — — + 0 0 — 0 — 12.5
25 litaka, Matsusaka 170 — — 9.3 75.6 (267/353) + + — 0 — 0 4.9
26 litaka, Matsusaka 350 16.4  27.4(32/117) — — 5 + 0 — 0 — 15.2
27 Shimokugu, Watarai 50 29.6 0(0/18) 25.0  84.8(28/33) 5 70 0 0 0 0 22.1
28 Miyama, Kihoku 65 22.5 0 (0/26) 19.0  27.6 (29/105) 30 30 0 0 0 0 3.4-15.0
29 Miyama, Kihoku 100 — — 17.8  39.1(68/174) 50 25 — 0 — 0 3.4-15.0
30 Miyama, Kihoku 110 — — 193 43.6 (65/149) 5 5 — — — 0 3.4-15.0
31 Tenmaura, Owase 150 — — 14.5  41.2(89/216) 0 0 — 0 0 29.8

* mean diameter at breast height. ** accumulated damage rate when stand investigations started.

T deer population density estimated by the pellet count method in March of 2007 or/and 2008.

Cr: Cryptomeria japonica; Ch: Chamaecyparis obtusa.
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Seasonal changes in the ratio of debarked trees and density of fecal pellets. Numerals in each figure indicate locality (study plot) number.

Gray bar, oblique lined bar and black bar indicate bark-feeding to hinoki cypress, bark-feeding to sugi and fraying on sugi, respectively. Solid line
represents density of fecal pellets. Plots with colored background (No. 6, 8 and 9) indicate plots with understory vegetation. In plots No. 8 and 9, the

investigation started from August 2007, but pellets were not counted.

Fig.4. External characters of sugi and hinoki cypress debarked for feeding by sika deer. a) a hinoki cypress debarked during the growing season
(April); b) exposed surface of the xylem of a sugi debarked in June (without teeth-marks); ¢) a sugi debarked during the growing season (June).
Outerbark (black arrow) was taken off and thick innerbark (white arrow) was eaten; d) a hinoki cypress debarked during the non-growing season
(February); e) exposed surface of innerbark in a hinoki debarked in winter, there are many teeth-marks on the filmy innerbark adhering to the

xylem; f) outerbark scattering around a hinoki cypress debarked during the non-growing season.
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Fig.5. Comparison of density of deer teeth-marks on exposed sur-
face of debarked trees. Density is represented by the number of teeth-
marks crossing over a horizontal line (/10 cm) randomly drawn on

exposed stem surfaces: [_], 0; [7], <2; N, 2-5; [, 5-10; [, 10-20; |}
>20. In May to July, males have no antlers or growing velvet antlers,
and cannot cause fraying damages.

25, fRRE (Gl « &% 2008) TlEA T o ELBEA
FHFOMGNRA BN, WAKE (Uedaetal 2002), SR
(B 2004) % X OFERE (Andoetal 2004) TIX=ER
LRI AE Y FR L THHERNRE IR TV 5.
R OWT Y, AT EIEE L THETD
50K LT, MR AE TITHIEEN AKX L. $Thbb,
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Table2. Summary of deer barking damage to young and middle-aged sugi and hinoki cypress in Japan

Damage pattern Species Locality Forest age Damage Season References
Cryptomeria japonica Hyogo 43 Jun—Aug (Jul-Aug) Ozaki 2004
bark-feedi Chamaecyparis obtusa Tochigi 39-44 Jan-Feb Ueda et al. 2002
ark-leeding Chamaecyparis obtusa Nara * the whole year Ando et al. 2004
Chamaecyparis obtusa Fukuoka 24 May—Dec (May—Jul) Ikeda and Kuwano 2008
Cryptomeria japonica Shimane 18-25 Aug—Mar (Sep—Nov) Kanamori et al. 1993
fraying Chamaecyparis obtusa Fukuoka 24,37 Sep—Jan (Sep—Oct) Ikeda and Kuwano 2008
Chamaecyparis obtusa Kagoshima 13 Sep—Mar (Oct—Nov) Taniguchi 1993

Damage season: Peak season is given in parentheses.
* Age is unknown, but mean diameter at breast height is 18.4 cm.
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ABSTRACT

Occurrence of deer barking damage to young and middle-aged sugi and hinoki cypress,

and characteristics of feeding scars

Akira Sano
Mie Prefecture Forestry Research Institute, Nihogi 3769-1, Hakusan, Tsu, Mie 515-2602, Japan

E-mail: sanoa00@pref.mie.jp

From November 2006 to February 2009, seasonality in occurrence of bark-stripping by sika deer (Cervus nippon), and external
characters of damage traces were investigated in 31 young and middle-aged sugi (Cryptomeria japonica) and hinoki cypress
(Chamaecyparis obtusa) plantations in Mie Prefecture, central Japan. Of 381 cases of debarking, 99.7% and 0.3% were due to
bark-feeding and fraying, respectively. Most of the bark-feeding damage occurred during the tree-growing season (March—August),
but damage in the non-growing season (November—February) was found in only two plantations of over 750 m above sea level.
In the tree-growing season, outerbark and innerbark were taken off together and thick innerbark was eaten. The exposed surface
of the xylem was usually smooth, 73.3% of damaged trees were without teeth-marks. In trees debarked in the non-growing season,
the outerbark was stripped off, and many teeth-marks were found on the filmy innerbark adhering to the xylem. Bark-feeding
damage in the tree-growing and non-growing seasons were definitely distinguished from each other, and the viewpoint that
debarking without teeth-marks was caused by fraying was erroneous.

Key words: Cervus nippon, Cryptomeria japonica, Chamaecyparis obtusa, bark-feeding, fraying
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