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YOG EIPEZ 2 5 T, #2098k (social (Baenninger, 1966; Grant & Change, 1958) #33 %

dominance) DIESRITEE &L LTHRDLRTE L.
ZDFHIZ, HL ORI TEMEDCHIELN SR,
Bz, =Hh oy TiE, 2 @ERORECI b rERE
ol CHOLDEENEDT LR EDH, LI T A
VFRAMZEST, BEECESLBERND D &S
ShTwa (A4, 1969).

Ty PRIV Y RZBNTY, A, KieXo—x
MR 2 @EEECEs X ¢2 2 & TEHBAKRZIET
AHER, HE<BHWS R T\ 3 HlziE, Kanak &
Davenport, 1967; Lindzey et al, 1966; Zook & A-
dams, 1975, 7¢¥). LaLl, ZOBESFEIZEGL OO0
OERMER STV S,

81T, WEsheEAZEEE RE, BB 548
4534 % (Candland & Bloomquist, 1965). % - & %,
ORI LT, ERoKRE X (1008 A5 72
S T2D TR, 3 IERfE IS T3 (Becker
& Flaherty, 1966; Schumsky & Jones, 1968).

B2, BELTROEIEMIRARY > V-2
avEBLDE, FlzE, BRIEWIKL, £, 5
&R HBHA B HC B & Bl 5 KA, —PL Lol
NICNERGBEE D, W3S L3I XRTHRDE, £
NH WL DNDEIL » B CE DR EM B L7
Y (Baenninger, 1970; Hoyenga & Rowe, 1969), —
B Linh 72035 (Howells & Kise, 1974; Lindzey
et al., 1969),

7z, ThbBDF R MEIAYRKE ED—RIGHE~
DEWET L BODTHB0D, IBNIBE ST ORES
RFHNESIhEVIZEBEEICD. L, O
MIZBI LT, BIH-ST OBz X Ve 2T 5 LT
IR (Bruce, 1941; Hsiao & Schreiber, 1968; Spi-
gel et al, 1972; Uyeno, 1971) &, BEXhi\»e&d
%3R4 (Ruskin & Corman, 1971 ; Schumsky & Jones,
1966 ; Seward, 1945) 234, %,

b, BT X 5 b0 e, EHHESHEICI
T, Tv NCEELLBABERENRLDRB L W™ 5 &

25, ZOMRLMESHT LS TSR & » TEDh BB &
W E— LCy 7\ (Baenninger, 1970; Benton et al,,
1980; Drews & Dickey, 1977).
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ZRWTHIE S 2 S DRIER T, BHERIGOHE
BE (skill) oAk TH % (Syme et al, 1975) 3
BfEchs, bLESITHhE, ThETHAWLRTE
Ao, BT LSRR 2 WE L TE RO TS,
B B BT B 7D O AR OB SRBHMN 7 TE
BB RE L CTE o 2izind, Z0kdiz, Bbhi:
EROBMTHAOFENELTHDBDOnD LRy,

FIT, APETIE, ToLSicHESRE<EL,
BaEEEORMEE DEH IR O3B X IEMIE
R MR LTRSS, 20k, KBYHEE
SEEB, FRAIE2ECVETIECE ST, D
NLENOZERE S, £, BESTOBELH
NBR, FORTEIBEST 5 2 AKE CEE-ST o X
BEZDZLWIHFER DAV,

EBIZ, WRAE LT, BERSECE U CERRAE
XNTERSy bRV, elknbid, 20 2 R/,
& OB ORM & e 2 FHR ISR 5 iz, B
X DBRIEADWMOHEFHRPS MICE S TDABTH
% (BEME®,1980). =0k 54z, HEICS UREICK
ST ATRE, BHEEV3 72 MERIZEWTHET 3
T2 LT BT, BWEPEIEM T < Bk
EWIRBOBEEERHEL T BB Lhith 3
By, T enTED,

£ B 1
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WERK ZhoETHEED (1980) 12k -T, SrY L
4 FAMNCOBBXEMEERE L TERTE ST
EoE - EBBRGER T » POBEIE 7RO 272
It (BEEUGER (HR) 480L, EREBRGER (L
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BEhi.
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2, SR % & Tl hi,
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EY SDRE. FA ML, &IV FOREBOHD 2
ME#Hasghy, EERMNCARCESE, SEEIPREH
RORE EHTHHRHEEAE L. 1RFT3HHT,

1 A 3RTA L7 SfFebhie. HATEMBIEH155
Thot. BEEE, Frv—7HOMBORELEEE S v
ZATIERTR7 2L, 72 MI1LERECTEbh
7o, 3B AMAERIED 1 B, 75EaMHER
B1ABEOF 2 FO% 1 BEREShE,
OaMHEBEST 2 (%) BIEOEEO T 2 M
BlEkix, BEOFR bR Tl BT O 236 K
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WERAEWZ LT 5.

BB LT, EPEEAROBLLREMROR
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Table 1 An example of rank order determi-
ned by food competition. Alphabets
indicate the individual subject.

i, FEAMEEOBRIC X - URMAREShT:, 72
N AR AT BT AR D Hy e 2y — ST, FEFEOIR
B 1 PL78) TREPNC 3 D HEM L.

w2

Rk BB IC a2 bh b, HR, LROH S
W=7 L BRI IIEMEFRAE Bz (Table 1 12%
DERRT). ZDOZ i, Table 2 WRT L 5i1Z, T
MiZ5 vy ShiBERS LTS v 7 Bl -
72, HOWEBIESI AR THINZ DB DS
efhhd, ok, AVHERHZE L Tah
i, 23S AEMHUE S i F v — FICB T B TAREED
Bb, BIES0E, TRHEMHIESR I V- TicE
WTEVBELSLHEAL, ¥4, HRO IV~ 7 COHE
MOBENRLRDO I NV—-TL 0 HEha7c.

Table 2 Number of pairs in which low ran-
ked subjects won or drew.

23 hr. 47 hr.

wins draws wins draws

1/50 0/50
0/30 0/30

H 3/60 4/60

1/30

7/60
2/30
9/90

1/50

L . 1/30 0/30

1/80

B B ONEN D, BT LR, ERNKLOTH
wtz. FALOBEL EALO EECE 7z, BIE D0 7ep]
P R DT - 72,

B, gl d, FhERERNEMEGENIE DR
7o, BREOIEA & BHEDNEAL & b T L —ET 2
DT ot i & BYEDIEN OZEAL, £ L THIE
LERDIER OB D 2 ¥ 7 < v OIENIEE FEL %L Table
3 ZRT. AESHEEMMELRIDOE L Fr— Tk
THEITHY, ENORLESWRERI, LROFH
HR & VA EERAAL R,

ARE L OEEE, 12D 7 Vv— 7 TCIAME —B L
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Table 3 Changes of orders across two tests and Spearman’s rank order correlations in

Experiment 1.

Alphabets indicate the individual subject.

Former 23 hr, 47 hr.
Latter 47 hr. 23/47 hr. 23 hr, 23/47 hr.
Line H L L H L H L
R—R Ry oL L—1L RS W*R'HHHN—W T~ B T—T L—L B_aT
Change %4LH~T H—H R R—R  LApL By aR Hy AT Ryl N—N TXaN
of R TAM R—R L N T UR&Q RY AR LOGH %ﬁaw B
Orders L"\WB L=—L" B ©OBB LB BORTLOCR BOOR Ryl
gﬁ B TTX§1‘T wﬁa T. RANR H—H R ML H YL H—aH H7™R
T“%R B >T B B LT L7 TiaT”
r . .09 .94 .66 .26 .70 .06 .20 .90 7
W, —. 37~ 77T0MTHY, BMALABLIBEEZ2LD A 21BPLT, HROE, LRIKE ﬁ»t CEERBAAES

NTwB E537BERE o T & 2ihho iz,
z B
BREOFERT, T T v Shic@En A5 v

7 ENBERICE -, BIEDT T ORAS, 231K

BT O 5B le o e 2 ik, RYHE

I DOE X &\ 5 BIE-S KEDE T X » TIEN 238

B WL RL TS, 2%, BIESTOR

WATIFEEE G, HE VEEST Ol < A 230FEEE T

0y, AMESHSNHE LD, ThETIEND

TR ENREE 2 bR,

LaL, pifEesfe CHEMEIARELEHLL. 20
= &3, Candland & Bloomquist (1965) DffR & —F
TH.EKERBRTOD I NV—FDKRE X2, Grant & Chance
(1958) DL I\TEE LA D & & 37z P (4
PG i d b b9, TEMNOEE R » 72z &
W, Iy MZRWTEES &S T W TR 2 g
THZEOREXEZRLTBE &2 LS,

HREELRETR IV~ FHDE, EoE0 L
BT TE RS, LROFHRLREE L Tz Wz &
5.

FEBR T, BRSO OKEELF L B L TR LR
7isl, HRELRE aﬁﬂﬁ%é%f%bkb@f
ZhbOZB L CEBICHE T 2 BER D

X B 2

FEN 1T, AVEEESC & HIEMIERIZRE X
NONEEEERE, WERAOEBRNEYADRDZ &
otz Fio, HRE LROIEMCE U Td MEA
NRE - 7o

T, ARk cAMHERH A X 2 T, &
72, HRLLREZEERFIELT7E{EY, £DIR
i wF{THIz.

H ok

e w - EREESGERS » b OBYEE 9 R0

IZHOHS Th oo,
E B ERIEHELCL.

FEE B, HE, LRIEFoD 32050
— BT bR, 29005 v — 7 23R A4S

B, Lo0sv— 72Ul anHER & Sk Bl
MOB L SAVHERMEIRA L ChoTe, HOTHE
WERLEFALTHD.

w2

ER 1L RS, ShOCRERNIEMER 214 B R

RO AR AL D BRI - 2 plikde <, BlES
FRLR7TCADRIETThH 7.

Table 4 1Z7R3- X 51z, BkEHBYEe cI1L, ERLE
FIRRICIEN DB A A Bz, TEMAHBE R, Bl
EHNBEZRBENSWHD TR b OD, H
BleHBERE DRz, 23KEE O G HE N
B o ledl, F— TPl ooiie b v 27
Ly,

HRELFZETIE, HROEMAE L, Bizgs
WL, LRDEERETNTHR X O A -7,

AT & OB, EBRL ZABCAD RN,

Table 4 Changes of orders across two tests
and Spearman’s rank order correl-

ations in Experiment 2. Alphabets
indicate the individual subject.

23 hr. 47 hr.

T—T H-—H

Change BixfB B—B LS AR
of RN RKLT
Orders  HE—=H® RRXL® T \N°
T T NONRT BIAL®

N 2pe

r 60 .70 54

° L Tine
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FE 1 LA, ERNSIEMEGENAARD hiz Z &
&, @O0 EEEERSAEYEBETSC L VRESH
TWABHIEEREBL TS, Lil, IENOEES Mk
WWEBETWRZ b, TOEEMBKE, 0%
B3 2 AR IEE L R VLD D THS 3,

APHEREOEEIZ X 5381, 22 TEsv—7H
BB e HoT, FoF0 Linu,

BHEEY O DERE, LRDMEEKS, Bk
DIFALZINT, TNTCHREI VW FMICR 0722 & TH
5, Lihl, Thed SAROEBMNEDELLEELDZ
LRBRTHAS. b iE, RO - TNB LY
FEARNITENSE DB, BT X PEDO X Sk —
Lo — SUANOBTTTOFEOENA, FRIZH < B
LTwBE2d LW bTHS.

HRO@ETE, PRI v T, <
Z, 3FEV VI RSHEECADR, EEARZ
HaZERBEAERG., Lal, LoltABAETSX
512785 EROEDZSTLEY, RhbiihsZ ol
BEAYiah otz Bz, LROMERKE, TRt
BB D X5 dn, BERNYEZELLIZ DS
{, BELTWTHHRFERIZLAHDL Z &idiah
slz. TRHOZ LN, RAbLOERTENCHE LD
EEFENBLLRD.

—75, Syme et al. (1975) i, Bz L ->TENS
MEAL &, NERLEWV3 X0 D, HI2REOFRBEINT 2
Hige (skill) DEEZET LA LS B EE LT
Wb, ZDZEEE2DE, FRRORE EDDIHHE
5HIEH, HROTEMEME L AT Loz, HRENX
VELEATHLEVLIHERMEL DD Lhiso.,

£ B 3.

EERL, 20RENLD, Ty MIRWTHAWHEES
207 L DIEMEHET 524, FOEMEERH LT w2
LR E R, Ei, HR, LRIy FOFEREDORE
WIZ X o CTRERSBELZI W 2TREES TR I h
7o, LicttoC, MRDTEINZERD, HRCERNR
Lt 5 ERBRORENRBETHD L 5 cBbh
B, —F, FAROK&— 4 - r— STOEBBRIZIZZENR
W2 ENBRE X TWE (FIER S, 1977 5 AR 5, 1981).

ZZT, B HRAEaEcB I, s-a
e SIERWT, 1EOZE@HE LA L bhiH
L TES R ThRbehE, 0L BERAEDR
BCHAIM. Lhl, r—HOTH Y BHEEETS
ZEREETHELD, UFEL LCOIEARLEERMT
THTCHAIEELRATAIZ L & Lz, £, BWRE
& UTCE, TROMICEHCIEEIE &\ o TRk
W, MEOHBREE AT F(EHED, 1981) 22T

i

2

W R HEaE
AN X D IAN & ERIRTE & OB DOME 21T .

B &

CHERE B REBRIGHERS » b ORIREL, 20t
Re#eT%, HRIAPC, L3EI4PE, F 1608, ©F 2
w R, EERBMRIICI70~350H 4 (FPXR{E230H %)
Thoi.

E B BEUEELTUL, BEROSBHEMATYy -2
(40%21.5%22cm) # L, 9x9.5x4.5cm DAE X
O T H I EREE R AR

FHEE SEEORELEFEL, BEEEOS L2
BEZAAEDE, ALr— STRERE L. ER0HA
Sh¥o~7iE, HWH2, Hx Fi5 HxLs5
w Fi3, FixL 5, LWL 2 Thot. BRAEKELH
EL, R7EHAGHLETHALY 1 BERCADHES
A Lz, Wi, 2ANGACRBICERT LD
R e = > HC BRAR 2 AN Z &2 X » TiThe L,
EHiZ, 1HDMDOAZHIB Lz, ZOFHEEIE17:
00~19 : 00D T inbivic.

" R

HERED, APHEC I VAEZIHETES LT
7o (Fig. 1), REcEEOZE T>L>H) aiARbhis
2, HERREZDOTHED KBTI TE R, B oM
MR CEELEEA D RIS A -2y, FEE Lo
EEIZ R E B 23R B (Table 5), FE1- L7z Ak
BINTHZREF THY, LEOHEEKT 1PLHIET L
ot EBHIZ, BT LEEOR7 DT, LR
N—FE ot Fid L o_7T, F T LcEE
DIREZELE Fig. 21287,

z =

FREAEHRS LTz e, AERTOAME

(9)
500
s
o
s F
=
>
S 400F
[ii]
c
g
= o—eo H
o—o L -
BOOE A—ab F
K T
P {1 2 3 4 5 6 7 8 9 10

Blocks of 2 Days

TFig. 1 Body weight decline of three lines in
Experiment 3. “ P” indicates the body
weight immediately before the food
beprivation.
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Table 5 Number of subjects that died in Ex-
periment 3.

Opponent
TOTAL
H F1 L
H 0/4 2/5 1/5 314
F1 1/5 0/6 2/5 3/16
L 0/5 0/5 0/4 0/14

(9)
500}

N

(=]

(<]
T

o—o0 7MR (L)
4—a SML (F)

[#

Q

[«
T

Mean Body Weight

e o
P 1 2 3 4 5 6 7 8 9 10
Blocks of .2 Days
Fig. 2 An example of body weight decline
of the pair in which one animal (mar-
ked with +) died in Experiment 3.
“P” indicates the body weight im-
mediately before the food deprivation.

BRI T 2O ADOBEBEIZ /K-> Thwb 2
LERTLDOE VR LS, LhL, Z20k3 Ak
W, BROGBEDFSEMCEERELNADRIL -
T, EKER2 BT IHRE LROBAEDOEBERIG
DEND, TROEMNEBKERTSDOTERL, HR
DOFTENRE & R & OXBEIEADRERTH S, &\
SHIRORBREESITBbD L2 L5, 2%V, LEK
Th->Td, HANELIBREShGETE, HRE
ARDEBAERIGERTDOCTH D,

Bz, FETLA@ERNH R, KL KBELRL RTO
FECRTEd»ToZ &, Lind, FEE L&D BSHT
ELUTLRN—BE ool i3, EBR2 OER LM
W2, LENMEVEN, dLLAW, JVRENTHIZE
PRTLDOTHAS. 2O &, LREZHRLF &Y
BRBNTHD L\ OME (B& - B, 1981) i&2&»T
HbEFENDSDTHD, £, BHPCIDIHEMENS
OB, HHEAE (skill) OFEEDOKMTHD LT D

Syme et al. (1975) DFir T s LB V2 L5, &
RERBE W, & OB LWCRERE, HEOTEEE &
Fied 2 8i2d T, L OBEBEEmeicd o 2
TCEBTHAD.

2k EE

BESSEEC RV, EEARCERMCIE S h
Tl lid, ZOFERS »y MCBIT BB - BABEED
WEEE LTOFRAEERL TV 21D L 3425,
Lasl, ERRHICERIE S GR350 & 1230 & CT2F)
L, BELEVWEWSZ &, BziETs8E®mE L.
TOBGED KK (Syme et al, 1975) 2 RTHDCTH
A5, Fl2E, Ty MIRWTR, VEEHEL LTOEN
P L 5 (van Kreveld, 1970) » g s
75\~ (Candland & Bloomquist, 1965) @23 Livieys.,

BSOSO KB LTh 2, ERLIZRWT, Fig
TRRHAWHE S Wi v~ 7T, FThEEOYK LS
BIEAUAUTREEMHBT S WISV — T2 wTL Y
bENoTZ b, EMHERESE., 2% VB
SIREREERL IV EIENOERAD BN TH D
Db Lk, Ty MZE TR, LigEEEIZBE
DPATHE, BHL W ITFHE & - CAVEELS
FoLlEed, ThivEInboBFR~KE LAY
EERAENIDTHAS, T5EXDHE, EF2.C
BOTLROBENTAIC R w22 &3, BB TS
W5, TTRIOERE L e A RHEA Z O X S ESEE T
ARG DENE LTRbRICDDE 2D THAS S,
2F Y, BENGEOEWHRE, TOBIICEHKL L
o LEINTEAEL, BRBEIGHEDE - LRIE, BEANA
HHE—2HETc e ¥ ¥ 55 Lz Fichogi~®g
BT 200% Lhic, B, $EOERTE, Ty b
BHEEDOH L~ b - - SICREh, —EREOEAMN
FENI2, TORD, Ty MTE o TREE L THEST
DAENR, BZLRIZEWTE, RO ThB.

B3 T, D LEOENEBESRA. £LT BTL
7EESHRE FL€HY, L RTEKIET LBEIE
<, T, FEC LAAEROBSHFOELSNLRETH 2,
EWnSZenb, RR2 ORI, LROFHR
HREIVEMNTHD, WRHNTHDZ LREL DR,
ZDZ e, TEBEIZL-C, LROKRERENHRR
Fr oz 5EE (& - BE, 1981) ik-Th
¥Hrxha, BELLERERTE, SROBEOFD
CHREREN A DRI & iE, LRTH->Tdh, 772
OB UMERTE R, LWSHERBIZH » T
&, BECHEBNCEME S A B0 THA S, =
75, HBR 3 TG DR, HAEES DR
52 MEZTERY, B GO/NO-GO 3B\ T
TTCAYHEDRREZ D Tofe. TOZ LHHERS
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SUMMARY

An attempt to examine the food competition test in rats: Behavioral
differences in the rat selected for high and low emotional reactivity (7)

Osamu Fujita and Masao Kamazuka

The University of Tsukuba

Social dominance has long been treated as
the important concept in the study of social
behavior in animals. In many species inclu-
ding rats and mice, “ competition” test which
makes two animals compete for incentives, e.
g. food, water and so on, is generally used to
determine dominance-subordination relations.
The rat selected for high and low emotional
reactivity was subjected to food competition
test.

In Experiment 1, rats of both lines were
separately deprived of food for 23 hr. or 47 hr.
Pairings of subjects were made within each
deprivation group and competition was carried
out in a round robin method. Linear order
relations were obtained in both groups. The
number of pairs in which low ranked animals
won or drew were rare, but such pairs were
more found in 23 hr. deprived group than in
47 hr. group, suggesting weakly motivated
rats built up loosely formed orders. Following
the initial test, the second test was performed
under different motivational levels and linear
orders were obtained again. However, the orders
did not coincide with each other, which shows
the instability of orders measured by food
competition test in rats.

In Experiment 2, rats of both lines were
simultaneously deprived of food for 23 hr. or 47
hr. and the deprivation time was not changed
across two tests. Linear orders were obtained

like Experiment 1 and changes of orders oc-
curred also. Subjects of L line, especially in
the second test, occupied subordinate positions
compared to H line. However, it was sugge-
sted that this does not reflect dominance-sub-
ordination relations between lines but that the
difference of the way to cope with the present
test situation appeared as the order.

The suggestion mentioned above was taken
into consideration in Experiment 3. Instead of
setting up testing situation outside the home

. cage, all the procedure was carried out in the

home cage so that the competitive situation
appeared there. Results showed no significant
differences about body weight decline among
lines. It seems that in the restricted feeding
situation even L line rats showed positive
feeding responses. But the animals that died
during the test belonged only to H line or F,
and L line rats did not die at all. Furthermore
half of the opponents of dead subjects were L
line rats, indicating L line rats being dominant
or aggressive.

From the results obtained in the present
experiments, it is clear that “ competition ”” has
inadequate aspects as the method of measuring
dominance-subordination relations in rats. On
the other hand, it may be suggested that the
animals whose behavioral traits are clearly
defined are useful in the behavioral study.



