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T651-1303 FLEERRMHE ALK IR G RN 4 -10- 6

E B > OBNIOCHEY 2 2 HET 2 FRoMBEENE LT, KRIICHEY 7 2% 9 % Rut-
ting whistle & Agonised call 2R AE 4 2 3 HREM CHEEFAIC LK Uz, BEEREE L LT, BRE
TR ERZRTZV YA (C. n yesoensis), w2 (C. n. centralis), Y7 ¥ 7% (C. n. yaku-
shimae) O 3 FfE%E Bz, ZREH Q0A~11H) &, BET (=YY%, kryavyh), Ko
FHET (Y7 vh) TNZTNOHEOHY HBFKT L2008 2T VY VEE Lz, S LIzaEE,
TofmEE Y 7 b T Rutting whistle & % V>3 Agonised call 43D A 280 HEv, WAVE BRIcEHL 72,
EHAL T2 2 DD, HFESHY 7 & (SUGI Speech Analyzer) 2 L CEAF I CAF, FO) &
FOE1I~E4 7~ PEEH CIT, FI~F4) 2QBXiH0, QS0 LIRS Kb Y o,
QOEXEbLD D3 72— THIE L7z, Rutting whistle I8 DA & S 238 7% 2 HfER OE W I
Foohxhrolz, UL, Agonised call IZAMEAA S WHIFEIZ EEMMEL 2D (P <0.01), A&
X 5T Agonised call &% 23 Z NS LR 572, ZOFEEM S, Agonised call % Hwvw T #5E5]
TEDAREMEDRE S Nz,

##

il

HE, EECB 5=k 9h (Cervus nippon)
DRFREEES & O EMEIERIL, FHR31ITHEIC D
ET Y, RFERTIE, 23 TR EIREE e
H (= > Y 0) 00K E S, EER30,0008E i
B 5ILickoT, BTICAERL TWw5104,600
HH% 5 4ERC35, 100881 T B EHE 237 Tz, L L,
—RENATON TV BRI L LTI, v %
BWILTAZ L2y ORMNY, HENR2ETSE
LEFEZoND, S5, FFREEHEOMERITE
WHHETH Y, IS DAZERBEY L, Sk
EBHEATWBY, Lz > T, REEHEETO
o O BIEHER 2 ER T 72 0121F, P ABTHIER
HRFHETHSD Z E, 51213, IR HES T
WZ¥h BEIRCEHESIL, 22Ty 2HiET T
FBORFEIRD SN D,

VHBBONXEEDIDICH L o iNHE S T
WIHEB E UTHEE LD 5, B, KEHOM
HNHEOE S b IX Y & EFE T S Rutting

ZATH 20134128 10H
EINH 201442 A4 H

whistle 2L 72 TH %, T7xbb, ANy D
HERWEE, ZOFEHEOHEY I PEHE D
TE DI D IO HENRAL TET EEHL, 20
FHEICW L THE IS A RBVIS 120, HYH
DEFRMATICE S v HHATH 5, FEHIR,
WY 7 OEZERE LT HICHWS TS 72, L
L, WY HOREEELHKE LT3 EEKE
HOBIGICBWWT, BHIBAREIEE 2RV,

Y ADPET 21~13EED I & 119190 T,
REMHCB T Y A FEORER L LT, HilD
Rutting whistle 18 X H O H 72 LIt Rutting whis-
tle WTW2 DD, ZDHBRFELHBIES XS
1 2 % Agonised call ® 2 N H 519, —H
WAL B T IR & 1213, FKEFERO SRR
HEHRE S L3N, BEPRKE WERIE EFER
(O 6FHEFTORS) B8RL, BEFRMEL &
05 T ERT AT AR, RPNV THRE
ENTW3, FEREFEEFORE S ICHE NS
DT, HEEDVPREL B2 DT ANV VE
W (FEILISEEE, FoBOE R HEE
EARWEH (FoRES 2rnd AEH) 13EP 3 259,
7 Ay H OMER, BIEORL DHEY A RO
EEDOATHBIL, D H OEKE & EhERhZICIE
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OB D 5 L MESNTHRBEMY, S5 IR
DOMEY 1%, 7 3~ > b EEHEBMEDHEY 5 O
Roaring # HEICEIRT 2 2 £ Y FRKE & v
127 h DR THRESINTWDEY, 8B, 774
VA DOXRBWINCB T B » O Roaring 1%, ¥ %
@ Agonised call WL T 2 b O T H 3 25,
Minami'”iZ 2D 2 DO E FE 2 XA L THk-> Tw»
% DT, AFFETIE Minami'* O8Il > 720 %
CTARSTIE, WY DFTLREFCL MY
B OFEGI AT 570, KERMOMY 7185
Rutting whistle ¥ X % Agonised call DF#&IC X %
HEOEHS»IZT 5780, HIEOR L 2 HEM T,
2D 2 DO E 2 FEFHNC I L 72,

MBS URE

HERRE AR
HRMA e LT, HEABEEERT Y Y
(C. n. yesoensis ; WHEK), x>y a7 h
(C. n. centralis ; FAMEMAE), Y274 (C. n
yakushimae ; fEMAEK) O 3 HEEZHWz,

FRE IR B L OSSR

x> @ Rutting whistle 3 X (8 Agonised
call 13, 20105E10H27H» 520108E11H 1 HETD
it 6 A, dt¥mERFATEYE 7 « —v FEFE
vy — B R 7 — 3 g VNIRRT L
7z (BAF, =V¥ ),

R > ¥ 2w ¥ F O Rutting  whistle 8 Xk O
Agonised call i, 20104210817, 19H, 11H 3,
4, 5, 8, 11, 12HOF 8 HfC KR T HFIRES
RERACIIHEN, REIR R EEA SRS N
BLUORFEFIHEARMATERST L T,
wrvavyh (RE)), £z, ikl D b4
O/ RREDBIES A~ 5157, [LRERHHT
HEECAERT 28y vy a7 YA TR, 11H18H
M 524H £ TOE 7 HEIZ Rutting whistle 8 & O
Agonised call 8= L7z AT, "ryawddh

(FE))o

WY 7 ¥ % @ Rutting  whistle 3 X 1" Agonised
call i, 20104£10H 2, 10, 11H D& 3 HE I REF
BT RAEMAEME Cikx L AT, Y7y
7)o

74 {ffA D Rutting whistle # & 1" Agonised call
DEFEFIE, ARY M T4 bV AKX D TR
ETY AW EEEICEZI NS TTo 72,

Rutting whistle %, I Y E N (FFlc Y E
) wwr—2r %Mz %75, Agonised call X, Rut-
ting whistle X D AN 2 LT & 1419,
% Z 7, Rutting whistle X O* Agonised call D ¥
FOEEsNL EFEzon5, HOHEPSHDAD
DOFEH TR 1 HICHK18IFH, #fiskaT L
720

ST T B L OEEET

gRERRER I, EiEmE~ A 7 (NTG-2, Rode
) g L7z IC Vv a—4 — (ICR-S260RM,
Sanyo tH#) % wiz, fAEMEEDO Y 7 > 213,
E ML TER L o oo O R, BEED R
FHEOMEIC W, L, BEMEEKO Y v,
wryvarydh (B BLUOKYYavdh (B
) DFETIE, ¥ APBIEREREN L TR HEEE
WKESE L R WAlREESE 2 o i, 22T, =1

(#—R >~ A% —724PRO, SILK #:41) = fijzk
DICVva—F—%EELIIRETHETL, BEE
FERERT F TZOHICIRE DR o7,

gRE LoERIE, BERE Y 7 b (Sound
engine free ver. 4.56, Coderium #:#Y) [T Rut-
ting whistle & % \» 13 Agonised call 84> D A % 4]
DELY, WAVEER Ic &L 7z, AL 7z Rut-
ting whistle 3 X 1" Agonised call I, FZESHT Y
7 + (SUGI Speech Analyzer, Animo #-#) Z{#
AU CEARERER UF, FO) 8L UHE 1~ 4
7 x =y PEAER (LT, F1I~F4) %Lz,
Rutting whistle 1%, % < O T 3 [EH % ik 4
EREFE L CHESNOT, 1HIVY > VvETS
72912, —E O Rutting whistle 2 1 BIOFEFE 12 D
EOEXIED, QIBSIHRD EIRSKH Y ofE, 6
WEEDbH D3 72— T, SRBEEELS
FO~F4% i L, &7 = — X OF¥EZRD /2

(1), Agonised call i 1 [HDOFFE% 1V > 7 )L
L, Agonised call 23 7 = —RXw2blt, {7 =
— 2D FO~F4Z2HH L, TNZTNOFIYEZKD
72 (2),

it &t % A

Rutting whistle

VU TINBDL ol I DT =5 1%,
FHENT D SERIL U T2o —ICBCE B ITE 2 WV T,
%7 2 —R B % FO~F4% MHERM CHIT L 72
Z LT, —TtliESMIITEORENEE TH - 72
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1 $% L7 Rutting whistle D A~<=27 r 1 7 J A
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2 #35 L7z Agonised call D ARZ a7 T A

& %, Tukey-Kramer EC & Y L EHB L 72,
Agonised call

Y TINBEDD ot R A DT —
VX, WEEHENT S R L7z, Student @ t #5E &
WC, 72 —ADFO~F42 Vv H v v h
& DT L 72,

Rutting whistle

Rutting whistle XV ¥ % T60% > 7, &K >~
vavuYdh (B T >N, Kovyavudh
(HE) TEY >N, Y2 A TLYY N2k
HTE&lo 2D 5 b, HEVREIFCHFMBNTTIEE
ol 7N, =V H T T, Ry
27N (ER) T2 7N, "yyawddh
(BE) T4y >IN, Y23 h3 19> 7vTh
57 ZL T, 7 2 —AD FO~F4icBWT, H
EREOENIC L 2EBELREDPRD N (E1),
BUWIZ, 7=z —AQIZBVWTFIZZY ¥, &

vyvauvh (BE), xryvavvs (BER) O
IECRE» o708, AERETIE P>, Lo,
FI~FABWTIER>ryav vy (8E), =/
B, kryvavvh (B¥) OETEL, =V vl
ME>yavvh (BEH) LV EEBECE»- 2
(F1, F2, F4:P<0.05, F3:P<0.01), %7,
Ryyavyh (BE) OF2~F4E, wryav
Uh(EE LV ERCEL-o (F2:P<
0.05, F3, F4: P<0.01),

72— RA@iF, FORTY v, "ryavyh
(BR), x>y avvs (BEY OETEL, —
VyARRryavYs (BE) XVERECE»-
72 (P<0.01), @RI, F3B X ONFdiz =Y v 7,
Kovavvh (BE), xk>yavdh (BE)
DETHEL, =YY HEFRryyavvh (EF) X
DYEEICE,- (P<0.05), F1B & 0 F2i3,
HEMCTEELREZRRED oML o7,

72 —A@lF, FO~F4OLETICB VT KR ¥ a
YA (BE), =VYh, kryvawvyy (EF)
DOIEICE P>z, E5I12, =YV ¥ »DF1, F3, F4
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#1 KEEFEMICH 1T 5 Rutting whistle OS5 % (Hz)
B VY h Rryvavyh (BREF) wryvavdrh (BE8)
7 = — XD Fo 292.9 £ 65.9° 262.4 £+ 81.8* 228.1 = 89.3%
F1 1178.0 + 238.92 1006.5 + 362.3° 1317.5 + 589.82
F2 2380.9 £ 360.82 2085.7 = 540.7° 2790.8 £ 723.32
F3 3562.7 £ 429.4*2 3189.6 + 555.8° 4036.9 £ 746.5%
F4 4612.0 £ 465.3? 4231.0 = 610.5° 5159.5 £ 941.7*
7z —R® FO 340.6 = 52.9° 283.6 + 91.5° 325.7 + 111.1%°
F1 1686.8 + 244.3% 1594.7 + 468.2% 1530.9 + 584.92
F2 3193.6 £ 406.4* 2957.4 £ 754.6* 3057.1 £ 988.82
F3 4533.4 + 437.2* 4134.0 + 780.8° 4445.0 + 1056.42°
F4 5731.9 + 485.5% 5362.0 + 804.2° 5555.9 + 1220.7%°
72 —RX® Fo 246.3 + 70.8%" 223.4 £ 70.7* 332.0 + 75.9°
F1 1068.4 + 266.7% 788.1 + 315.5° 1365.2 + 140.5%
F2 2234.5 £+ 535.1 1934.3 += 812.17 2393.3 £ 516.7*
F3 3335.8 £ 556.17 2922.9 + 513.4° 3652.1 £ 343.92
F4 4464.8 £ 519.82 3994.7 + 550.8° 4651.7 + 239.3%°
SEIE R, B—fTNORXFRICEEEZDL D (AEAKBIASIR)
%2 KREMEMICB TS Agonised call O FE I (Hz)
J& BB 5y BV Yoy
7 2 — XD Fo 341.4 = 73.5% 441.4 + 102.4°
F1 1262.6 £ 384.02 1417.3 + 295.3°
F2 2340.3 £ 452.5% 2776.4 + 551.7°
F3 3343.7 £ 1124.5* 4175.4 + 746.2°
F4 4481.2 £+ 810.2? 5477.3 + 995.5°
71 —R®@ FO 468.9 + 89.3 530.0 + 94.8°
F1 1296.9 + 311.2° 1279.8 + 254.3%
F2 2549.9 £ 2467.8° 2532.7 £+ 446.5*
F3 3227.5 £+ 628.8% 3754.9 + 629.6°
F4 4311.1 £ 689.0* 4929.7 + 859.0°
72 —R@ Fo 206.5 = 46.9° 246.7 £ 60.9°
F1 1122.7 £+ 355.7* 686.6 + 247.5°
F2 2162.0 £ 445.5% 1613.4 + 369.0°
F3 3200.3 £ 814.22 2635.6 + 337.6°
F4 4265.3 £ 870.4* 3400.4 + 463.0°

FEE IR, R ORXFRICHEZS D (FEKRERIRIZR)

X, xryvavyn (BE) LY VERCE,SK
(P<0.01)s %72, x> vavvd (BE) O F0,
F1, F3i3, A>yavvh (%E?) TV bEEK
Eh»ol (FO, F3: P<0.05, 1 P<0.01),

Agonised call
Agonised call 1, =Y ¥ T308% > 7, K
vavuYdh (BE) T2V >N, Koryavudh
(BE) TOY¥ > 7N, Y7y T302Fy e
FETDHIENTE, TDH L, HFEBREEFTH
BT OSTTRESS 5 72 > i3, TV 3 % 53684 >
TN, wrvavyh (RE) B0y, K

Yawuvh (BE) BOF TN, ¥7yhnlls
YN 5T BT 2 — XD FO~F4lzBWT,
HREMOEVIC L 2EBERENED Sl (F2),
72— ADQIZBVWT, Y27 ¥ hDF0~F4ix, =V
YAV BVERICEP-T (P<0.01), 7=z —X
@uzBWnT, Y27y H0F0, F3, F4ix, =V'v %
FOYEECE» o (P<0.01), 72—
BWC, FORY 7Y DEI NIV YA I bE
BlZE»o 7z (P<0.0), L» L F1I~F4i%, T
VYHDIEIBY I HEIDBEE
(P<0.01),

ZE o I



IS C ZXRICB T A1 H1C & 5 2 DO 75 o B e 15

% =

Rutting whistle ¥ X " Agonised cal ® 7 V<
>N EBEBIE, FO~F4F CIERECHE S, A2
7 urz7Abkicyuatibani, L»L, 7AhHv
71 @ Roaring 12 B 1 2 FRHEHPD X 512, H 8
7 avy NEERE I T ek T n
Sle FOHEBELT, ¥ 7V Y IFHEOE NN
Fz oz, AT, BIEVLER S CRIHR O
G ENAEETH L I L RER LD, THRO
ICva—¥—%2Huwi, ICva—¥—iF, ZEXH
PP T B EE O LRGN R T u T E ) S
Rz 7Yy vE~Z (A-DZ&#) L, WEL
TWw3*, 2 LT, EEERATbi=lc & - TH#R
#% MP3ERIcEMmL, RRELTWS, 20O MP3
XL, E VOETHZ 2 51000Hz Hitk O F i
EEICETEL, EMCHhE VI Z B VERK
#Bomi (2000Hz AE) & % WidERFE S (20
Hz LAF) 2 ETET 2 2 L THEMEREH LS
®leh v P ThH S, 2L T, BEDOY
ARNC BT 2 HEFEMRE, BEXEEACTRSN
Twi\»F—7L a—%—% DAT (Digital Audio
Tape) BHWLNTE LW, ZOT—Fva—%
—B XU DAT iF, HlaED% v WAVE ERX TR
Fa3h, Efsnzvw, Lz -5 T, Minami'¥8
X O Charlton et al "OWZE LS50, KWIFETIE
t b OFICH Z 2 e EEBIE TR T & 7
oz Fz ohiz,

Rutting whistle

Rutting whistle Tl, %7 = —X D FO~F41c
WTHEROEWIC L 2HFEEITD 5Tz, L
L, HfERIC BT 2 FO~F4DFEHMEO 5 X O Emh
%, 872 —XbH5WVIEEETEEBESICE > THER
572, ZOFERITE, BEENAKEWITEIEE FEEK L
BHEVIHPIDOFHERESE L 5T, ZDOHEH
& LT, Rutting whistle O F R R Ic 22
25 272 % 2 5Nz, Rutting whistle D2 $ 2
==y a HFRELELTHES A THY, BEY
BB Z L S E N TORWATREMNED B 2 L # 2
5 M7z, Rutting whistle IZ#85E » 2584 2 Btk
WHEHELY, Y2 OEFEEEOT TR FONEL,
£ % 1% Rutting whistle ##7 1 km 46 & TEAM T
&5, i, KRG ESFEINSOTETE, =<
B/ G o HEOMERZHISE 270, H5H W

R Ao 572012, LIXLITHEY A ELED
Rutting whistle @ 22 #1 (Calling exchange) #% R,
ENBIENFEENTVEY, 2L T, MRELD
HiRCBEDL ST, BALHEY I ERFEHEENE
Wz L5, Rutting whistle X FEEED BN 72 &
AV LT, BEOMEBHREZH S & 5 15%EH
FEHBRLTWS EFHEZ oS, Lo T, Rut
ting whistle IZ 3R D BARAIERD LT L b Kk
ENTVwRWVWABEEND %, & 512, Rutting
whistle I3 7 = — XQTEAEIZ FO~F423 L& L,
ZDFFEFRELSENMT S %L, BREEBGEEO
FEKKRTS (K1), 2%V, Rutting whistle 13,
Agonised call L T7 = —X Z & @ FO~F4
B—E CIRAWBESO 7T — 5 W oz
BPIFRILI- &S &%%%%ﬁﬁ%btﬁﬁfﬁﬁﬂm
onkholbFEzoNlze UELD, YA %EF
A S 4 5 F3E & L ¢, Rutting whistle D %)
RFE bweFz ohiz,

Agonised call

72 —A@QB L FO~F4E, Y7 v an5xy
VALV VERICEL, BEOREVZY v HIEY
IJVAEDDBBEEMEVBE WS FERE Lo,
FO~F4i3FHDOREIBLIUVFHEEORE S ICEH
L, fREe L THEAEEROEIEDORE S 2RI HE
%Y, FOBBA T 2% & &b iaiiigdb /b T
W Z e, ANHEZBRIERBETHRIES N TE Y,
F7z, FI~FUCHREIERP S s 2 81E, 7
AR T HTYNY, A XN BWTHEHE T
Wb, BHEZT AT, YD FI~F4kL %
TERThE E ORI A DO H 0™, MY 213ty
4 @ Agonised call IZ& % 15 FO~F47% {2 12 &
S0, MHEEFICAF ZEREEL EF 2o TW»
29, KWFROFERIL, Y HI2BWTy, Agonised
call MEMEDHEL 2B TR 2 E2RLTE
D, WY I3 ORERER e MEFUCHIHL Tv 3
TREEEN D B EFZ 6Nz, £z, BERMNEBHOE
0% Agonised call I3 &N, FEEDOKE
WHIER TERRZEZNRD Sl £ 5 2 o i,

72 —=RA@D F1I~F4ix, 7= —AOQERKLTx
VAP 7 ALY bEr o, ZORRIX
BOMY 7 b TR L 7 7 = — X OALE DENIC
HE LI LFZ 5N Tz, Agonised call ix, J7z7z
FLLWKERERPOIRE YD, HRACHFEEMET
LTWwE, HRILTI O & BERWEFICHEIET
519 Redy and McComb'®i%, 7 # ¥4 ® Roar-



16 EMAF RS H50558 125 (2014)

ing%23207 =z —AWXKX3L, TDIHIHBDT7 = —
ZOTT 71 ¥ 7 3R % B % & [RIRFICWEETE 2 T
Zricky, FERERRNICHES BIGRETH
FT 5, 2L T7 =—R@TIE, VEHEFILAIEIC
R LB CBEN TSIk, FERIE
o IRETHF T BN TWE, 2DLHIZ
T2 — AT EHEEENET LS, 72—
2@ HEEME X, FO~F42HIEL &7 2 —X
DIFAFTAIE DFENIC & > THEULATEESEN D 2 L&
Z 6Nz,

% 7z Minami'®l%, Agonised call ® &5 R 3
HTIE, WHYHIR L CHIOEEEXFET S
Rutting whistle 1Z 1 km 5 & TENMN T E 2 D20t
L T, Agonised call ® FI|3# & PH 13 #400m 7% £ T
TH Y, Agonised call IZFEAMEIGRNVFETH 3
ZEewBSNMI LTz, £ LT Minami'?ig, #HEY 2
@ Agonised call DFEFEIG MY A L OZRITE)
HeE e BREZEOMHBERTRL, MEREY 2Rz 5w
Uh LD YR RFFOMEY 2 THEEHE N E L, 5
TeZl EbEE LI, & 512, Agonised call I3y
A 12T Tl S MEY A TR L 72 R b S D
Mmolz b bIBRSENTWEY, 7h v hOlfElE, 7
HEENE R O/NS WHEY A @ Roaring £ 0 &
FHEENE L BBOKE WY & O Roaring % #F
PrEHE I TWB2, 72, MY H 1k Agonised
call 2 & U RWBHE THAE T DY # 12FE5 S,
PEONMEAE L 72 & WO TISEIRE Vb H b, Licoio
T, Agonised call 1%, ZHHKIID - I2HE DA
RO RAMCEET 1Y 7 LD b, MR WICHEE
TOMEY G L CHBDFEEZ T E—V T 51%HE
MWAEL, ¥4 Agonised call ZFivT, MY H
% JSFRNCEES T & 2 alREENHE 2 s iz,

| s

KHFEN, BMOKES [Hi77s BMOKEBUE & #
WS 2 ERFAMBIFEE | CB 5 [ EER
D7z D=7k > ¥ IMAFEEHEAT O GREER
5 122030) | IC ko TEMLI,

HEYH OFEOFE 2 FTT 5Ihizh, M IIE
& F U 7o 0T R T ZE AR B S SRR S R £
EOTERK, FHMESREXIEOHRLEFK,
EREABTRMEEAO RILERK, JA LHIEE
FEREZERD 2B 0, ZRER, ILOX
SRR A ) A BE R RE R O MR AE B, LY
AR B AT IE b DT RER R 2%, B X O

KRFALTTEMIE 7 4 — )V PRI v Y — DR EHT
WELIEHILHBEL LT E3, £72, =RV Y IOER
A3 2= —YaVZOWICITHERESE L,
AR ERER R B A B Y F T 9e s O e IE G HTN
oLz I,

51 A 3Tk
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Comparison of the rutting whistle and agonised call of male Sika deer

among subspecies in the mating season

Ken-ichi TAKEDA!, Risa DANJO?

Department of Food Production Science, Faculty of Agriculture, Shinshu University

*Curently, Kansai Branch, Wildlife Management Office Inc.

Summary

The rutting whistle and agonised call of male Sika deer (Cervus nippon, hereafter, deer) were compared

among subspecies in the mating season with the goal of reducing the labour involved in culling deer.

Three subspecies (Yezo deer, C. n. yesoensis ; Honshu deer, C. n. centralis ; Yaku deer, C. n. yakushimae)

of Sika deer that clearly differ morphologically were studied. We digitally recorded vocalizations emitted

by male deer of each subspecies in the mating season, from October to November. These recorded calls

were divided into the rutting whistle and the agonized call and converted into WAVE files using wave

pattern editor software. Then, each call was subdivided into three phases-the beginning, middle, and end

of each call-and the fundamental frequencies (F0) and first to fourth formant (F1~F4) were extracted

from the calls using sonography software.

There were no differences in the rutting whistle among subspecies. However, the agonized call of Yezo

deer in each phase was lower than that of Yaku deer (P <0.01), and the agonized call differed with body

size. Our results suggested that male deer attract females using the agonized call.

Key word : crop damage, culling, population management, Sika deer, vocalization



