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Kojima, Y., Yasui, Y., Orihashi, K., Terazawa, M., Kamoda, S., Kasahara, H., and Takahashi, Y.: Relationship
between Bark Preferences of Cervus nippon yesoensis and Inner Bark Components of Small-diameter Tree
Trunks. J. Jpn. For. Soc. 88 : 337~341, 2006 Severe bark stripping by sika deer (Cervus nippon yesoensis) occurs
during winter snow in the Tokyo University Forest in Hokkaido. The trees debarked are mainly those with small-
diameter trunks. The tree species important for forest management and conservation in this Forest are Acer mono,
Betula maximowicziana, Betula platyphylla var. japonica, Fraxinus mandshurica var. japonica, Kalopanax septemlobus,
Maackia amurensis var. buergeri, Picea jezoensis, Prunus ssiori, Quercus mongolica var. grossesevrata, Taxus cuspidata,
Ulmus davidiana var. japonica, and Ulmus laciniata. We analyzed the inner bark components of small-diameter trunks
of these twelve tree species, and examined any relationship between each component and the bark preference of sika
deer. M. amurensis, for which sika deer exhibited a low preference, was the only species containing alkaloids. Of the
other eleven tree species, the ash and acid detergent lignin concentrations had positive and negative relationships,
respectively, with the bark preferences of sika deer.
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LA EDBEENERHSIN, =K >V h (Cervus
nippon) (2, 17) =K H TV (Capricornis crispus)
(7) ZXRE LB D 2, —FH, bhbhOBRIZ
BWT, VY AOBEEENPAMEEELEHNET S
EWRBENTWS (12), % 2 CAWIFR T, E30 128
HO/NEBEZ BV, 2 OB OSREMMC B D 2 e
HEHLT, 8oLV yhiz L 2 EBIFEIES (37)
& ORSE R L7z

II. ¥RELUHE

AT, A1 ¥Y AT (Acer mono), 4514, 4
XY a (Maackia amurensis var. buergeri), 75 4
A >3 (Betula maximowicziana) , 3=/ </ (Picea jezoens:s),
v av (Ubnus laciniata), 37 Y27 5 (Prunus ssiori),
> %1 o8N (Betula platyphylla var. japonica), NV ¥V
(Kalopanax septemlobus), /v =V (Ulmus davidiana var.
Japonica), I XTI 7 (Quercus mongolica var. grosseserraia)
B LUV F ¥ (Fraxinus mandshurica var. japonica) %
xR E Lz,

BRI D&, W4 ERS EEMRN TR L 2, B
BB D EE R 10~16 cm, BEEH X 2001 &£ 1 B 23~
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. # % ¢ & % ARy 2 DRI, H—, 7rhod ¥OBEK
ZHAOIHEE T, BECEEBEOLO Y Y AHFIA G ER L (F2), ORIV EYRT VA R
WMEEABMIRRS NS (38), Z0M, MEY/IMIITY  2BEESN, 20—l LTEEHIE Y %08 Spar-
YADFEZCHHETS 2 EERRYTH L (38), WA  teine BEF SN 2D (29), BHE FOFFIZ, ZORITD
EENRIE, SHOSRELMIORSNSFSNTEBY  RINEEE & FRNER 2 5 2 2484, fiZ0BARIRE
(F-1), TRBRY T EIDR RIS LD ERTHE S ISR (5), 4 RIS o HRHEIERT
FEMIMEVEFlish T s (2D, KFFRONBEL  ERESE T THo7h (R-2), Thicid7vioA
13, RWEP MU L TR 2L a -2 ESHOL 0 KBS LT3 TEMESS 2, —H, fHHEONT
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F-1 VYA BTFET BRI OFRER

Chemical composition of bark and twigs consumed by Cervus nippon yesoensis.

Sample? Place Dry matter Total N (de.e Ash Crude fat NDF ADF Crude hemi-  Crude . ADL Reference
protain cellulose®  cellulose

Bark® Akan, eastern 46.5+138 46+22 7.0+2.4 6.2£4.7 60.3+8.9 543+6.8 6.0+4.8 B

(13 species) Hokkaido 25.8~64.2 ND 1.3~72 1.9~10.7 2.4~186  45.0~72.2 39.9~68.8 0.0~14.6 ND ND D
Twig® } + + +25 + 5117, 743,
T'wig . Akan, ca§tern 46.1_(_5‘4 ND 94+27 4.1_3.3 4.0x25 60.8+£9.5 51.1£76 9.7+3.2 ND ND 21

(15 species) Hokkaido 33.1~56.1 6.4~174 2.3~72 1.0~102  40.7~73.2 34.4~64.6 2.1~14.3
C‘Zgiz; i Ashoro, eastern 512486 ND 95+25  1.0+12 151241 539473 466+71 7314 264463 20.3=60 (38)

€ Hokkaido 36.8~63.8 71~148 0.1~2.8 10.1~22.2  44.6~619 37.0~53.7 4.8~9.0 16.2~35.6  9.4~30.0 :

(8 species)
Inner bark Furano, central 52.0+7.9 0.83+048 52+3.0° 50%+1.2 143+47% 61.4+78 43.0+71 183+35 286%+6.3 145+52 Present

(12 species) Hokkaido 40.5~65.4 0.38~2.20 2.3~138 3.3~7.1 7.0~23.0¢ 459~713 255~52.1 123~23.2 20.1~385 5.4~-233 study
YRR AERCN T 2EG (%, THECEERE - ME~RKRE kB, BEIEVECET 528G (%, THEDESERE L s/ME~RAE £
Fo ND, 7—2#72L ; NDF, &7 15— x> Ml | ADF, BT 15—V = > M#E ADL, BEET 15—V b V7= @9 7ViEEH
WHB NIz, " VO—EiEE D L BPECHRE N, HMHEE (Total NX6.25) Thb, IRy ¥y =g/ —)VEHEMHEY, ¢ NDF—ADF,
TADF—ADL,

Dry matter is shown as % (Mean+SD and Min~Max) to raw matter weight, and the others as % (Mean=+SD and Min~Max) to dry matter weight.
ND, No datum; NDF, Neutral detergent fiber; ADF, Acid detergent fiber; ADL, Acid detergent llgmn. 2 Samples were collected in winter. ® Some of
samples were collected in spring or early summer. © Roughly estimated (Total NX6.25). ¢ Benzene-EtOH (2:1, v/v) extract. ¢ NDF—ADF.
fADF—ADL.

z-2. B L 72 OB

Chemical composition of the inner bark analyzed in this study.

Bark Benzene- Crude Crud Alkaloids
preference  Tree species Dry matter Total N Ash EtOH NDF ADF hemi- ude  ADL alolds
BT i , cellulose® detection
ranking extract cellulose!
L Ubnus laciniala 454123 094007 55+08 83+05  ND 413+29  ND 33056 9.3+20
2 Taxus cuspidata 434424 0712012 7.1+13 23020 50.2+56 37.9+54 123408 212+28 167+30  —
g fresinus mandshuricageq0 0 g530006 43405 180412 623417 424431 109+18 316454 108429  —

var. japonica
Ulmus davidiana

4 aavia 534431 0661008 63414 111421 620402 49024 13935 385135 105429  —
var. japonica

5 Prunus ssiori 467+16 1004019 42+15 160+13 57.0£73 393465 177220 260455 133+19  —

g  Quercus mongolica 57.1+3.0 0.60+0.05 55+04 142409 61.8+34 40.6+3.0 21.1+18 253+11 153420 -
var. g?'()ssesei'mta

7 Kalopanax septemlobus 52508 0.54%£0.15 4.0%£04 124421 674+47 479%46 195%0.2 346+3.2 13.3+18 —

8 Picea jezoensis 405430 0384005 33402 141£13 632417 495+13 136405 329429 167242  —

9 Acer mono 60.3+1.3 0582007 591407 70415 713431 521£27 192406 346+29 175407  —

10 Betula maximowicziana — 654=10 096014 40405 114+15 69.9+17 468=17 232403 235+03 233+14  —

10  Bewle plabyphyiia 575+2.9 0711006 38407 157425 649440 442413 20.6+3.3 21.9+17 22.3+19 -

var. japonica
Maackia amurensis

10 . 437124 220%0.15 64£0.7 201x32 459x15 255%£1.8 204x09 20118 54+1.0 +
var. buergeri

EMERERRICNT 2EE (%, FHELEERE, =4 %, 1L0;t"11/ij\34 F RO IR T 58E (%, THEIEERS, »=4 25

o TNAUAL PRIy PAT7EE LR sn (+, BM . —, B¥. ND, 7—% %L ;NDF, HlE7 1+ ¥ —2 = > M#lig | ADF, BiE7
45—y Ml ADL, BT 45—V p) T2y, 0 .L?/ /7] & B R B IF IR I 2 OFF SRS (37) X DBIM L7z, " NDF—ADF,
¢ ADF—ADL,

Dry matter is shown as % (Mean+SD, »=4) to raw mattér weight, and the other components except alkaloids as % (Mean+SD, n=4) to dry
matter weight. Alkaloids were detected by the Dragendorff’s reagent (+, positive; —, negative). ND, No datum; NDF, Neutral detergent fiber; ADF,
Acid detergent fiber; ADL, Acid detergent lignin. ® Bark preference ranking by Cervus nippon yesoensis is quoted from an our research paper (37).
" NDF—ADF. ¢ ADF—ADL.
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#£-3. TVYHIZLDBEBITHIEN & 4 Xy Y2 2R 1 BREO N F RS SEEE & OHE
Correlations between a bark preference ranking by Cervus nippon vesoensis and inner bark components (%) of the 11 tree
species except Maackia amurensis var. buergeri.

Benzene- Crude hemi- Crude

Dry matter Potal N f‘syh EtOH extract NDE ADF cellulose® cellulose® ADL
n 11 11 11 11 10 11 10 11 11
7 0.515 —0.036 —0.651 —0.228 0.796 0.551 0.529 —0.141 0.770
b 0.104 0.908 0.039 0.471 0.017 0.081 0.113 0.655 0.015

A7y OIRMAEBGEE () %2RT, NDF, 7T+ 57—« > il ; ADF, BT+ ¥ —Y = > MM ADL, BT« —Y b)Y 7=
Yo TIV VA K AR EIFHIRALILA £ a2 v RV THEFE S /e, °*NDF—ADF, ¢ ADF—ADL,

Values of Spearman’s correlation coefficient by rank test () are shown. NDF, Neutral detergent fiber; ADF, Acid detergent fiber; ADL, Acid
detergent lignin. * Bark preference ranking by Cervus nippon yesoensis were recalculated excluding Ulmus laciniata. ® NDF—ADF. < ADF—ADL.

(£-2), b3 2 & 312 ADL & HEIS IR TE
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SOEHEE LB REFEIEN & OB ERRE Lz, F0
FEEL MR IFHIEAL I U T K4y, NDF 83X N ADL &
BHEEWEERMAEZR L (F-3), 2D 55 NDF 2>
W, 2hE S SIZEANI¥Lve—2 (=NDF—ADF),
e ro—2R (=ADF—ADL) 8 X W' ADL 251 7245
&, NI vl u—R VO —ADOSEE S, B
EFEEA AR MHBEE RS ol (E-3), 2D
L5, NDF B4 2913, ADL&EE&E0EER
HFI T eHftlansg, X-3DAET ¥ > DIEAE
BRI () 1, K TIXEA(E, ADL CRIEHETH -
Jzo T, BREREIFIENEALS AL ORIREIE NS DK
SEBHAEPEL 2D, ADLEBHEREL 222 L%
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T2V D,

KBRS AT NI X DB S 505, MK CiE—#
BHZ AN 7 L0h ) 7 AR ERTH S (23), v
VT LTI BRI, SR, AR CED 2
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(28)e HNYTLARH ) T AZIFIUDET S IXTINVE
BOBE» S, KIEFEEH TV v I OB REF I
By LRREESFEZ 6N B,

W8 o ADL iz ik, BABE®Y /=, 7=/ —
B, AU VEREENDE (20, 25), 3O TR, B
TEM) 7= 7 2 ) —VBOSHESHE L (20),
AN ) =ik, V=R OBRTERTH 55
(25), V—XATOERBY 7= icRAEEEzZ o
%o V7= ridftifeEESEME IS mL, tra— X%
NIV U—REE IR EBKT 5 (11, 16), Y
Tk, KEEYIC XD EES ey (28), AT,
N— A HOBMAEMNZ L 20— AR L0 — 2
DOHEbEGT S (27), —7, REKEADLFO 7 =/ —

NEBE, TAHVEBRICHETHY (20), V— A VI
VBT A EFEZ oML, I oHiHEhs 7 =/ —
ARG ORICIE, V— A TR CHEEEER 2R TR
FbHLEOT (30, 32), AE D7 =/ — VD HE
TERZRTTRRERD 2, LD Z e, —X gD
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BEEWEm A ZIZE, MERERETITSEEEZ0N0
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HRT 2508, TV YA OEFICEDERL DO EHEES
nd, LIz»->CADL &EEE&IE, T30 F—DERE)
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ZoNbd,

PR A IC B W T, o — DR ESERILCE
¥h3 (16), 2Oxrua—2RiL, < OBBETIIZED
) AR ENTWEY, T Ea 7N L TR
WHERALY) = ERDw (16), &)l - A (16)
&, TV VAR HBECECEBIEERTOR, 2D &
P—HTE R OL EHRIL T b, A% T, OB
PRI AERENE NN, FRERBIC, IEFER
BT 2=V v 4 OBIFHICABIED Y =& (b
%0k ADL &) 53 2 afREENTR S 1Lz,

RBEMORYZERN TR, BYFOT VRV (8, 36)
7/ —VELEY (6, 22) BELST 5 L v RE
Nhb, £z, YHEOBEHE BT, BEOES
PHE, BN T S EOYHAKRESEET S LoHE
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WTIE, BESEEBICBE o TR, & EA AR T v
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(16), BRI, Zn s ZBb 337> Twuin
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SREABDS 4 {BUE & D7 2 & o & B OMEE S B 72
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