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HREE Lz, HFERAF 1055, BAF 3045, BAKTH 104, 550 mRE0ES GIEEH) 178 (10
HEH) 2EFBER LT, FERARBICBWT, lary ha—) T, FEBCAEBRLRENED LA
Mo 7B, T1/3 B TIIAERMIAEAD « S8 Uiz, 1172 &) TIERMLA B - (REM A8 L7z,
Fo, FEBRAF EBRARTROLITHRERLBIIONECTCRARY, N2 8] T XU F o 7n v
n—/A] LV LERICDE o, TRHDZ D, 4 XOBBRTENI T v vy /Lt L
BICEEERZT, M2 EI 12XV ) Ty 7 AENEE-TWB LRI N,
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5 2005),

ZOXHT, B METTIRALLEYIZBWTY
TRUF—RHAEI-NEDN=TDEYIEL A—TOFEVICLIPRIBEOHASNSIC
kO LEIREE (B, Ludvigson & Rottman 1989; SHT, TuwtsE—R ba~nl 5 v 7 R
Lawless 1991; Moss & 2003) <°7T&; (5], Baron 1990, BREFBF LB VAHOEERGE>TERE
Baron & Thomley 1994; Raudenbush & 2001) (28 EZ2 505, £ MIBWT, BRICEREREY
BEEZAZERHEINTNWES, T —iX AR EE L, A NLVADOEREE 2B D TR
TuewtI - lEEECHRAINTVWAER, = PRI E TV D (Moskiwuts & Gerbers 1974)
ik, IR F—DOREBEBIERBRLZORERIC R, REE—BETTEITI L DEVEES
PR THLIN Y UTEECEOERBFLE #eEF 0BRECETAFERIIREThh T
{ﬂ LTV\ZDTC&DE"%% s (Buchbauer E) 1991)0 VY, /])le:{ﬁﬂftﬂiﬁg%%/) (Bradshaw & Nott
IR BE D ORI ONTIE, ~8—3 1995) ZEMby, A XITBTABEZ VU v F
v g—Xv - ooyt ALL AVINDFE L L TOREHBEOMES X HIZH
~OBER A (Kovar 5 1987), HERETO IR TH20ICE, Ta~vzywryyid
F4 A (Powell 1995; Person 2002), /30 A ADFEHAERRETAZLAYLER LE X -,
— (Umezu & 2001) 72 XOFEBH LN EHESE 2 ZTRFETIE, 4 ITBWTY T v 7 2R
BIEBBHELNER>TWA, T, ~3—3 v DBDLNTNE TR A —T oty LA A
e —X< U —0 L5 EEL, FRERRR L AMEBREL, Tr<wZ oy LA LVOEH
BREEICOI ) REFIMBEINTNAA XL BOBVHA XORGICEL 2EB2 BT LT,
TR R T Tk, —F T, 7
R =13 XOREREMZBEMEE, KX 51T
BhAEIT 5 Z LS N E R TS (Graham MHERE
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AT
Tyl VA A NI EEERARS
BEDEEE /R A X 8FE (A R2FH, AR6F; Vx
— s V=R Ry 38, AT
VY —R—1FH, MEIEEZASRE L, E5
BRLEREDEENITT » A D 855 » Al (EH 31.0
+31.18 7 A FKEIL 7.2 225 33.2kg () 19.56
+11.14kg) Th o7z, EBRBBF IV TLR
Kit, EGEBICKE L RERZIA, AEEEL
DEMZZ LN b E OBEFRLFHIFR L 2205 72,

FE

FEITE PRICHFREN TNE IR F—xy
vV FAN LT, FANETS  BEE
HAFEOAR, EEH, BR) 28ELE, 41
DOFEREIR, BEEXTe~F 4 72—V — (B
REE RV T o7 BHER, BE) OKFVIE
& (70ml) (ZX9 A FoHEFERE (0.1m) ©
138 (=33ul; AT, N3 E &73), BIW
128 (=s0ul; AT, T12 &) £353) o2 0#
Lz, AAMIT, A7ty FTEEL.,
HKEKICRRE LTz, £ 6 2 EDOTRRK &
LT, 75 4 7 a—F—2EH S TICHE
L (BLF, Tavrbra—i] 45),

AR HETay pe—g, T138]. T12
2| OWIhrg 1 B 1A, FE—#s 3 BE
FTIToTz, T, BERAMBOETERIZ1E
e Lz, BRBESELTANVEDIEFIZOWTIE
AEECTHREL., HHRXOBAEDLE I LICER
of, BE. SHERIIF OB TERINT
Wiz, RSB Y ORRCHEKT B7-HIT, 2
ETOERE Lz, fRROEAEDLEIZDWNT
X, Tu=F 4 7 a— iR 2EETO
BBt (T T 47 a—P—MbEHRAREZINA
THr—URIEE CORERM) 2Z5 LT Lt%
EZEL. FEBIOMEEAEREDA X% 28T
OB LT, 2B, ZOMBRELRIIERIRM G
Bbd I LiXiphoiz,

-
—

EBFIE

EBRE X, EBREIA 30 DRI LERE & IIHID
BEEFELTCOABARSICHAREFHE LLH
W2 8T, EBRBRGIEL IS D ERE MR 2
HEREBRESOREDH DM OMBERET SR
WENTITE, St X477, IrERBIIBEH %
EORIZ N ThoTe, TO%, EBRE (FFEHE .
210cm X345cm) WAZE LTz, ENIEZHONLD
RCIZERFEHRE LT (EREEOFH=ERE 215
+£02°C), D%, ERENRE~DOHIZEKE L T2
DU — F&E4 LB RICITE S8, BE1TE (R
<, OB, Wite, DY) BEL L. B
REML2 EORBESEPHER SN THL 1 KR
BIBET & Ui, BB TR, 3K 2 BEIXERR
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BIZREBELZr—Y (UNr—v  fEXEXEE=
91X 61X 74em F 721X, K7 — : 105X67X75cm)
IZNENFHE, 30 pHLHICSE, TrT
4 T a—P—hbr—URiEOEMT. kK7r—Y
RER 125cm. /Nr—VRER 140cm 7o 72, E
BENTHRROAIT B Z &I L 21TEI R
E~DEELFEBESG L7120, £, EREOR
BEIC L AFERE~DEEFER L. EBEIT
BB & LI EREBERNICEE L, B, EBRE
IEEREOR (Ta~T 4 72— —fl) 4R
Rz L CEEMITTEY . KEFEL, HERO
TEVEICKR L C—WIEL 2 DR T,

30 4y EER S, ERER DT eYT 4 T 2
— % EFLEER CER X, R RICHFEEH
BWAEE, 7L v hra—] X, 34
NWRBTOT T 47 a——%4h2 03 L FH
BRICERE L720s, 1EEISE R o Tz, WO
HIZBWTY, EEROERMECTCTu~T 47
a—P—%F ¥ v 7 EEHEER (BILA—
A7a gy RSt ERE, BA) TEHEL
oo TRRT 4 72— —{EB) 30 HRIZTR~T
47 2a—WP—DBEEE-7=08, FHERRITED
#%b 30 oM —YNTBRI Lz,

EEBELZHETLIEZD, TueF 4 72—
P—1EE 15 5% 30 oI T T 4 72— —
g, —URTE (BEEE TH) W T, B
Erw Fra X AEEGASH, K. BA)
EROWTEREHREZEIE L,

ITENEIE

EBROBETFIL. EF L AT (J=—#KEH.
B, HAR) THELZ, ©5THATIE. 7
—VEEICIBEr—VEREHRFIL2E., 3 F
BE LTz, SLBIIBIT AHEROFEFR AR 10
. FERAR 30 5. FERAKTE 105
M350 078 2 B F A BB Lo THEER L.
F—VHNTOESE 4ERB) 178 (10IEEH) ©
R LT LT (Table 1),

weat AuER

TawT 4 72— —{EBh O RKIEEKIC T
AR, IERERE 2 D ONCRIESB T OZh R % R 5t
TAHOIC, ERES#HSHT (ANOVA) %A
7=

FBER S (FERAF, FEBRAF, FER
AT ) 128 AHEROEE - ITEORBR
R 5 BB OB R & WFH 5 7o I G
ENBSTE AW, £, FNBIZBT ER
SOITENVRBERE 2 B T5 20, FEEEE2H
WTRRE L7 (RIEBIES S . & bICHaBy
WMCTEEBEREPADLDNTELBEBIZOWTIT,
Tukey-Kramer ® HSD R EIZ X ) LELEREZIT

27,
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Table 1 Condensed observational camjories

Observational category

Description

M3

Posture Sitting Dog sits on floor of cage
Standing Dog stands on all four limbs
Sternal lying or curling up Dog lies down on sternum or curls up into a ball
Lateral recumbency - Side of dog's body contacts floor
Behaviour Yawning Dog opens mouth widely and exhales
Licking Dog licks its mouth or nose
Sniffing Dog sniffs the air
Chewing Dog chews or licks side of cage
Panting Dog pants with open mouth
Grooming Dog grooms its body with its tongue
Scratching Dog scratches its body
Barking Dog barks or growls
Stretching Dog stretches its forelegs or hind legs
Others Excretion, tail wagging, shaking body, whining etc.
w R #% = he—/) F[3,92]=39.23, P < 0.001:
B F[3, 92]= 26.86, P < 0.001: [1/2 & F[3, 92]=
BRI 28.48, P<0.001), WIFNOMEIZIHW TS, REA
BEEHRIINBIZ L > TRRY, 112 ] OF R IOFLL 7425580 RE R

PRSI ERRZE (32.79+239) X =2k
a— ] (-0.58%0.65) & (13 8] (18.46*+1.68)
XV HLEEBIZENP o (Tukey, P < 0.05), F7z.
BESICLERY, 7Ta~TF 47 a—YP—§iZ
BiF3ESHEE (2322+295) 134/ —YemmE (L&
e THOLZREMEEY) (13.72+134) L0 EE
(X o Tz (Tukey, P <0.05),

BRI 208 L BESFTOXZEER b

B (F[5,4311=9.51, P<0.05) Zo7=2%, HIEK
F'EJ@)JJ% RO LN hoTz,

R

FBEX S ORBRBAFEIZBIT 20O R
ERRET LT, ﬁ*%ﬁ]\au 10 SR SW Tk, &L
BIZBWTEERR—TH - 72K 451
AR < BEORBRIFE %2 B Uz, FEWRAR]
WBWT, £RBORBRMIIERY (F[3, 284}
23.71, P < 0.001) . #EEMIL & REMZB LR 725
REDORBEFERMIOL, BN LD bFEEBEICEZD) -
7 (Tukey, P <0.05), FERAF 30 22 5UN
FERAKT % 10 DR0OEK L HEERILE 0T
TRipole (FFERAF 2 ba—)v) F[3,92]=
19.81, P <0.001: [1/3 £ F[3, 92]=13.86, P <0.001:

12 &) F[3, 92]= 30.50, P < 0.001; H¥FEBRAKT
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Blz%ho
7= (Tukey, P <0.05) (Table?2),
FEEBORFFMEIG I T 508, BEXKS
@ﬁ%%@dbto% RENZRB W TRE ORI
B BN ho Tz (I F[2,69]=2.63, P=0.08; &
{ﬁ F[2, 691= 1.90, P = 0.16; (REAfr R L UL 725
F[2, 69]= 1.35, P = 0.27, #&8E\MiL F[2, 69]= 0.69, P =
0.51) 23, T12 &) 2B\ T, REMZB L OhL 72
5B (F[2,691=4.21, P < 005) & #B\fT
(F[2,69]=3.52, P < 0.05) IZBEX G ORNEN’ER
bivie (Figure 1), IREMIB L OML 72 2 KB D
EBEI AT, FEBRABNCH S THRAS L RAK
THTHERIZED 272 (Tukey, P < 0.05), HEEMT

RBOFEBAE G, FERARNIHNTRAKT
"B BRFRIZAD 725 72 (Tukey, P<0.05), £7-. 11/3

] IZBWTIE, 3L (F[2,69]=1.58, P <0.05), 1%
BAAL (F[2,69]=4.69, P <0.05) IZBIZEXS \OD;JJ%#
B o (Figure 2), STEBOFRBEES
FER AR & TAH w&T%A%T%Tﬁ%K
%ho7z (Tukey, P < 0.05), BEEMIEEDIEEHE|
Bt FERARTE BRAFIEANTRAKRTHERN
HEWCDIahot (Tukey, P<0.05), (=2 hu—
M ., WIThOBBIIBWTHEERSDORR

IRO LN D>o 72 (Figure 3),
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Table 2 Total continuance time (s) and standard deviations for each posture

L Odour . " Sternal lying and Lateral
Division condition Standing Sitting Curling up recumbency
?'Sf,ﬁ.rﬁ Con(/:;'t'ions 4532 +13.34°  54.42 +12.92° 24107 +28.64° 25919 +33.2°

Control  209.25 +68.87°° 103.83 #21.23° 969.46 $108.55° 517.46 +116.01°
gg;‘gg 1/3 (33ul)  119.29 138.44° 13520 +63.02° 814.38 +124.30° 731.04 +139.70°
1/2 (50pul)  56.92 +21.51° 30.38 +12.08° 1094.29 +127.90° 618.42 +129.92°
Control 98.46 +21.00° 33.63 +11.05° 390.13 +36.10° 77.79 #28.66°
?gfn’in 1/3 (33ul)  96.92 +22.38° 55.04 +17.86° 341.92 #30.76° 106.13 +27.31°
1/2 (50ul)  72.88 +21.47° 49.75 114.13° 376.42 +36.89° 100.96 #35.22°

Letters a, b, and c indicate the significant difference within each odour condition

(Tukey, P< 0.05).
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Figure 1 Percentages and standard deviations of time spent by dogs in each posture with exposure to 1/2
oil concentration. Letters a, b, and c¢ indicate the significant difference within each posture category.
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Figure 2 Percentages and standard deviations of time spent by dogs in each posture with exposure to 1/3
oil concentration. Letters a and b indicate the significant difference within each posture category.
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Figure 3 Percentages and standard deviations of time spent by dogs in each posture under control

conditions.
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BBRRyOITERBRFEICESIT 2 B0 R %
Bet U7, HFHERART 10 SR>V TiL, 208
ICBWTERHENR—Th o Im-OE M X 43I
R ITHORBFEZ LB L-, FERARN
BWTITEIOREFFRIZER Y (F[9, 710]= 253.16,
P<0.001), /RT 4 7 OREBEGEBMMOITE X
D L EEILEZ o T2 (Tukey, P <0.05), FERAH
30 72 b NI FERAKLT % 10 SEOEXITE
RIS LB TR o7 CGFERAF T
kw—/L] + F[9,239]= 7.79. P<0.001; [1/3 &] -
F[9,239]=5.93. P < 0.001; ['1/2 & - F[9,239]= 1.83,
P=1006; FFRAKRTH® 2> ra—1) -
F[9,239]=3.15, P < 0.001; ['1/3 £ - F[9,239]=2.76.
P<0.001;71/2 &] -F[9,239]= 1.97. P <0.05) (Table
3)

T, FERAF 30 HEOEITEIORBREFEIC
BUHWMBOPRERF LIz T A, FE ML
(F[2, 69]=3.45, P <0.001) , fBTr (F[2,69]=3.19, P
<0.001) BT 4 7 (F[2,69]=5.13, P <
0.001) W THREDOFRIEBEO bz, Wih
OfTENGL . 112 &) L9 Tavbo—v) T
BERIRHERIZE o7 (Tukey, P < 0.05), Lo
L. FERAKET% 10 5EICBWTEITEIORE
REICBT2UBOHREIROD ORI
(Table 3),

z B

e

EENALROREMZ I, SZAL K D BIRE L~ diE
VW (EBED 2011), Fnwx, FERARNIZIND
KELNLVOBEWERBRERIZZBE SN L
WHZ b, ERBEICHT A HEARO+ 45728
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BRET L, BEMIC) 7 v 7 A LR CER
ML Wiz EZ 55,

FD%, TANDEFFIRESEELZ LiIcE-
T, HFABICE T HERBRBOKMEESIZ LR
B bz, 113 Bl TR OFEBER2HEM
LM L, T12 8] TIHMREMZEB LW
H.< 7p BEBOFBFFE A U CHEEML 238D
L=, —F., 3y ha—v] TITREOFEE IR
WEBREBIIRD NN, ZTRbLDI &n
5. FANDEBBRANA X DEBEEFMIZE
BERIFLTWEEEZBNE,

Graham & (2005) DFEBRIZEBWT, FEREL
REATHBZN, TRUE—F A NVEFERAFITSE
PR ENC B TREBN  — X v U =R~ —3
YIFANVBRAF LY LFEICDRL, £, 4K
BRIRVE—FANBAFIZEEICLZBES
N7, REBRIZBWTH, FERAH 30 5B 0O%
BECRBITANBEOHET o br—) kb
b 112 &) T OBBEEBDRVER (P =
0.08) & 7227z, EMHEOFRIIBD Lo
7203, REMZIZMhDOERE LV FEBICE<<BEIN
Tro TDZ e, TANVDEREL . B
DORBEEFFICEELE 2 DAEENRRIN, %
it MNERFEHED 13 &) Lo 12 &)
ThdEEZEZOLNDG, LI L, RERICKITA [z
Vha—v GFruewsr 47 a—F—EEHIE
TIHE LIZDOT, SRITFTANEHEMETICT
N7 47 a—YF—FEEIXES oy bu—/|
LHET A LT, L0 AL NOFEIENTEE T
xpLEZ3B,
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Table 3 Total continuance time (s) and standard deviations for each behavior category

Division ci%?tlilc;n Yawing Licking Sniffing Chewing Panting Grooming Scratching Barking Stretching Others
ng;:i an diions 047 20.19°  0334012°  2331070° 22441.16° 16.894525°  246+008° 071:031°  2744100° 0.392014° 217 #1.90°
Control 225 £053° 217 +0.61° 8.711286° 6.711512° 66.92+2501% 24.6 +13.46° 1.76 :+0.65°°  2.54 +1.38° 1.79 +1.12°° 8.50 16.74°
g;::}g 13 (33ul) 1711065 221 :062° 1488 3518° 254 12.18° 3500 £11.01%° 358 £1.74° 167 £0.80°¢ 3.92 218> 0.71 030" 3.83 £3.18°
1/2 (50ul) 042 $0.15  1.08 £0.32  6.08 +2.42  2.21 +1.62 7.46 £3.70¢ 392 £1.66  0.38 +0.38°  4.33 1374  0.04 +0.04° 0.21 £0.21
Control 088 £0.32°  1.29 +0.38° 3.54 +1.54° 254 4+1.58° 20.711044°  6.00 263" 042 :042°  521:360° 0712028 271 11.16°
fof;firn 1/3(33u)  1.38 2,39  0.79 £0.87° 517 x11.53° 1.92 $575° 19.92 24414 571 £15.17° 2.58 47.33" 16.4 $39.73° 1.04 £2.19° 0.67 £1.43°
1/2 (50u) 067 +1.43  1.08 £1.50  7.96 +12.83 2.88 +8.39 8.38 +21.44 15.3 +45.34  1.33 +4.56 558 +11.14 071 £1.73  0.25 +0.85

Letters g, b indicate the significant difference within each odour condition (Tukey, P < 0.05).
Letters ¢, d indicate the significant difference within each behaviour category (Tukey, P < 0.05).
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B Lz,

FEJRAFIZBNT, (v ha—n] ORUF
4 TERITTIRE] LV LERBILE-T, F
7. T2 Bl ORUT 4 v TEEIIEERAKET
#BbHb Dotz Tk, 12 &) OFFRAK
X, REMIBLUORL 25 RENMEESNTZZ
EDRENEL LT,
FEBRAFIZBNT, (v ha—) OXT 4
VOREILN2 Bl LV L EEILE T,
(12 &) ORT 4 v TERIIEESRAKRTED
BLIZLEZOND, 2FED ., KREEBORDGIK
REAMZ R, S0 T 4 VT OFEIREER A L
TreEZLND, BITEORBEREBIIOVWT, &
BRSO RABRST LN, STBIOREERRN
L BEBATOLBRPRETHoTZ, L L,
ITEHZ BV T, BRFRRICBER 5 TEORE
B (BE) ZEETAZ LT, Tred Ao
B2 M 5= OIEETHD, 5%, F
FERARZORR 2 HFEFERAF ORI GE L&
EL, BT _XThHBELEEZLA,

Graham » (2005) I2kB L, TV F—x otk
YU NVEANVICBRBEIND Z L TA XEELD
BRI 2 RBIZEC L, R DITERMEI NS,
RERD 112 B KBTI HRBESE/
T4 v REEROEL, EHOEREEZLS
h3, BREZOBERERIY. N2 &) o=4%
ADOKEEILTIBRE] & Tarvibe—n] kg

BloiRk&hot, INHDOZENE, TXUAF
—T BV NVFAINDOFERIZ, A XOIEEHE
ZWHET A EEET LN, TOEAERT o
T4 Ta—P—KkF U I7RE (T0ml) IZX3 5L
FOHEIEFERE (0.1lml) ® 12 & (5oul) 28kY
HhEHTHD EEZBID,

PEDZ b, Tuesd 7 a—F—0DKE
VIORE (Toml) ZRTAHE POWHBFEAE
(0.Im) @ 1/3 & (33u), BLV 12 & (50pD)
WTHOFERAEICBWTHA XOTFENIENE b
7= Lz, i, 112 &) TIRIREBZEE ((REML
BLOIL 2 D) ORBREFEMEES N, T
4 VT RBEEOBDNRD NI L5113
B 2R YT s APBEPEE > TV
LOLWRINT, AEBROBERIY, A XDER
B U oF AL MOFEL LTHA VOEME
DR SN0, A%, & HICHRTEER ZHEC L,
RESEROEEE R I NETHDIEELX D,
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Summary

Although there are studies on the effects of essential oils on dogs, none have investigated
the importance of odour concentration to these effects. Eight healthy dogs that had never been
used in experiments of olfactory stimulation were exposed randomly to three odour conditions; no-odour
control conditions (70 ml water), 33 pl oil + 70 ml water or 50 pl oil + 70 ml water (respectively, 1/3 and
1/2 concentrations of human aroma diffuser 0.1ml oil + 70ml water) for 30 min on 3 consecutive days,
with seven days between each condition. Posture (four categories) and behaviour (10 categories) were
video-recorded continuously for a total of 50 min, consisting of 10 min before odour exposure, 30 min
during odour exposure, and 10 min after the end of odour exposure. ANOVA with P corrected for multiple
testing followed by post hoc Tukey tests for the evaluation of significant effects. This showed that when
comparing the posture of dogs before versus after exposure to 1/3 oil concentration the total time spent in
lateral recumbency was significantly decreased by oil exposure, and the spent standing was significantly
increased. With 1/2 oil concentration, the total time spent in lateral recumbency was significantly
decreased by oil exposure, and that spent in sternal lying or curling up was increase. Panting was
significantly lower in the 1/2 concentration compared to control condition. These results suggest that the
dogs’ behaviour is affected by the concentration of essential oil, and that 1/2 oil concentration might have
a greater relaxation effect than 1/3 or none.
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