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Interocular Transfer of Stimulus Generalization
after Single Stimulus Training in Pigeons

i S V| %
Shigeru Watanabe

Pigeons received a stimulus generalization test after monocular single stimulus training
with a color or a tilted line stimulus. In the case of the color generalization, they showed a
gradient with a peak at the original stimulus regardiess of which eye was used in the test.
The birds trained with the line stimulus showed a bimodal gradient with peaks at the
original stimulus and its mirror image with each eye. There was no qualitative difference
between the gradient with the trained eye and that with the untrained eye. However, the
gradient with the untrained eye was quantitatively inferior to that with the trained eye.
Pecking training to a blanck key with the untrained eye did not improve this quantitative
loss of transfer. Thus, the quantitative loss did not result from motor factors, but was a
loss of stimulus control.

An interesting finding was that the pecking training to the blanck key resulted in
angularity generalization without a peak at the mirror image of the original stimulus with
each eye. That is, the blanck key training wiped out the bimodal mirror image effect.
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Fig. 2 Mean generalization gradients obtained
from group 1I a.

ViR — g Ao # T (Thomas, et. al., 1966),
THIE 2T HE S JIFI8E D # T % (Watanabe, 1975; 1978 b)
BB 24, BERXITHRIDIEOHTIZIRH BT
b2, ISR TR IERI O Az, FERBIE T EOFESR
WK LToAFEA R RS h, FilssE
WEZR T (Watanabe, 1975), X, Z7AIZriE0
Mo BRC T, FINGEELER L& ISER
W ATHADO T BRI T 2THA X VF <,
TTEPIFF BN % D BT R R D #% (L 2 RE & B — )l
HEONERMGNROFNIEER T H A ABhTV3
(Watanabe, 1975; 1978 b),

T afo=— 20RO ITEENSERIESR
e\, BMEIEIISIRE AR O RGHEE S, &
BT o @RI R L~ 5,

Fig. 3 I bR 7 X rERETT, R8N+ 5
TSR ELLORIEAR THRED DDA, SRRRC
NT BTV ThoORRUZEV-THHEL T3, B
RN RET 5 & 1 fAKD ZAIBER 7 2+ ©WIEAE
DEFERL T, o T, —&IIZE, HHEBOHE
ez & DR O BB s <, WIERYEDSHE K]
RXEHLODHP/IZIRbhAEELLRD,

—%, BMNTEIEIF 4 )T DR T o s b B
5T, BT I E R e 2 BDIRTOR
ISR REY, ZOHRIBM—RRIEO MRHEBROR
72 A58 2 & A3 FEFIRAR (3 F s o BN B E 0 [ T
EVWHERL TV,

£ B II

RERIC T, SEDYED AR RER O Tt 178
ey, X, WHRAEOSBRBREBEELDHDH ES

50} e—8 TRAINED EYE
0-—-0 UNTRAINED EYE
w40k
w
7z
£ 30}
&
-4
a 20} 2
g LN -o-
2 w0} % v--0o_ 27T "o
ﬁ - -
0 I3 I 1 3 1 1 1 1 1
S

Fig. 3 Mean generalizatioh gradients obtained
from group T b.



72 HE¥PRRE 225 1982

HERERAE LI, ThENE WA TEY, afkw
BRAYEE LT E

FEBRTE, ERIOKRLBHMERT S e, #l
BME* s ORBRHEYT IO LT AHCL T, W
R AR TR R FRORB, K & BB R
#, FACENFoN#ERLABRTLCOBL, £
howrxdT 2 RGO b HE L1,

A &

B EBRT LR L a5 6 MK,

ER: ZBILABTH LA, BHFHOEE L 15mm
THhOF 4 OMOEFAE LTHES 2 HHNTE D,
FHE: FBBREAIIh T TOEREARICF 4 -
s ¥ UTRERESH, BREEEShZ, TO&K, 64
K30 2Bz b T AL 5 1 527 JHL
SR A8HEEF 4 DE T BT 5 45° (- B
Thd, Mafdl afe @kiayisis =y, Mbihd
I bt R, #Rguc+ 2 e —HolRTS
3, M 4 T AR EORT S 3 S, Ao
Ry —VITEBRI & AEET, ligiaik 1 11, FLI0R
18, VISop7AMTH %,

20, &KL 45° 25y TTx 4 OIRGE AR
THHBZEARET AN RBRTET D, 7R LOH
BWRERT LRAKETH D,

HERLEER
M a BOIIEE% 3 IO PERICHER . . 660/7,

&—@ TRAINED EYE

©0-—-0 UNTRAINED EYE

80

60
g
Z
4
@
% 40F
&
8 8.

- / -
20 o/ ¥ o\\
o’ ~d ‘0

OEONOEORONCHCHGRO)
. g
Fig. 4 Mean generalization gradients obtained
from group 1l a.

T b BBz 132 RIGIE . 700/8, MEHF 428
T ARG . 640/F Th - 1o

Fig.4 izl a B0 7 2 MERERT, HRAMKATEO
PGB T A AL IS, FEAIBRIRY T h oMt
DRTHEDDND, Tz, KEXEEHROMHL Y D
HE Lo e PBIZE S RIST2BMAERALh, 8K
MizgET2L, YLboREE-72F7 2 FTYH 68K
s EEASBICHTAHEARRL, X, 2EEHNFRR
Wiz AEEER LS, BN OWTE, Th¥
TOEBE A, FINERERAF RGO H o
HWABHLR TS,

WhEDF 2 YR Fig.5 ZRE N B, EHBHO
B TR T FRRic T 2EARR SR B, #HEN
BT aEAR S B bRy, FEIcHRHET 2
&, PIBHR 7 = MG & FEFIEIR (B F 4 13 B AR
¥507:50MR) 7 X MECKk A L EESERICHT S
MERFRERLT 1, 5T, RRUOFHRIIHETR
Shi:tExbhb,

BOmizonTh, ERIOKR MBS, M
DMz S G S, MIRMEBEEEShi -,

R xR

AFTO—HOER T ooH I, B—12
MREER B IATELbDTHIHTHY, &
TURIEMLF T B A0S & 0 RIEAYED SR Bt
kbhdHTHhHoto, ZEBRTIE—DHEIZSVWTA
I 7e B &7 5,

4 F TORBRTE, HEOHNMIZHT 2IHI—Fo
RoATIAbR, FORBIZNT 3 REHER FISIE,

o——e TRAINED EYE
6of 0~ — -0 UNTRAINED EYE
2
§4m
2]
o
2
5 20
=
0

] ] 1 ] 1 L] 1 1 1

OO LOGOO
S+

Fig. 5 Mean generalization gradients obtained

from group TI b.



o> M s % L —d B R b OB DTG RS 73

FGR T e, KERTE, EEAINTRAR
APBCHT ARG EMIEL TR E, ToKk —FOIR
ZEAORMY 2R, SRR 5 RIGHIT 2 Hi
T5, TORBTIHERBEII—TH255, #HHED
H X B EETEOHLRIEE S EX BRI,

A &

Bk —FORT 45° & 135° iV RO
APk, BHDOBT 90° & 180° DI MINEE 3 1777
V- PAR RN 17

ZER: ERBEV-IEITOLDER—TH D2, ik
W IEE iz vig 2mm, EX 30mm DAL L
TRV 4 BREh 3, WHERE~v14 70 oty
4. v27As (UP8) 12k » ThHIX i,

FEE: AEEEL D &R TR L O HIRIBS I ERH
Td o o fBU R 5 H—EIsEE 517 2, b, —
HOMR T 45°, 5O Tk 90° i3 238E 5«
B, Jlid 25 B BR 5 BISHEE 1 B 10 [ Y&
L, Risiz VI 308 Tt dh 3, HHBREAEBCEZ
b, BIBTOREHAERET S TIHLITDOI 2.

0%, FA 45" ZIEREKE LB ToAfTDA
B, FAMEE, RO 45° RI0EBRE R, Bl
T 90° A0EBREN, FiZ 45° AHTFIOMETRIh
3, CORRGERRIZES Y VI 0BTk h s,

1.60+

1.20 L 79080

1.00¢ *79090

RESPONSES,SEC
%
=3
T

GO} o

il 0\\\\\\\\\)—"‘__,,40 79080

20

0 1 1 1 1
o © O 0O
BASE
LINE TEST

Fig. 6 Individual response rate in the 45°-
90°-45° test. 90° was untrained sti-
mulus for the testing eye. Base line
rate means the mean rate for 90° in
the last two sessions of the single
stimulus training.

HWREEER

Fig. 6 (2 fd{kfgo 7 2 MERETRT, KIGHEE O @ik
FR—EIZBHBN 2, SREE SWEBR T
BREn BT UGB MKV, X, 7 MED
90° 2T ARGIHB LIRS o b O LB L THIE
Ve

MsT, 7AMBEZEEL, MWREZEXLARATHM
MEEBORMATEEINREhLEZLLR S,

2HDOER

4% TOERTHORZAMROE— L H—PMIE%
ORI ARDEB A BMICARTELETHHNUTH Y, B
S-SR 5 G HON T * 4o T D
Ry F UYL TTS ENERNOERYRAMET D
i

1.00F

.80

JRESPONSES TO S- WITIH TIIE UNTRAINED EYE)

(RESPONSES TO S WITIH THI TRAINED EYE)

60
.40}
20} H
0
1 a mob SUPPLEMENTAL
EXPERIMENT
Fig. 7 Relative response to S* with the un-
trained eye obtained by dividing the
responses with the untrained eye by
the responses with the trained eye.

b Wa

B—ofHE v T 20, Fig 7 ety 2
I 1R oD BISHAR T 0 FRAIBUC T 2 RUGE % 1.00 & L7
I D IEHIBHAR T D RN BN 2 KIS 2R, FEIIs
IR (E R B o R o 2 RIGAT AT 2BIEBES AT
»Ho, Ho, D * ¢ 2T 290865, ISR TO
BRI T A RIGR B Lis w3 a, b ic & iz
WYL THD, MBEROFERCOVTL, 72
O E AR RPN T A RIEE 1.00 & Licko
RO FRBZ T HRIGER L TH DA, RILVER
DEMNIFEEEEIRTH 2,

#oT, BEROBRNEATBEIIEMECERNIZLS



74 LR RO 5 22 45 1982

LTV E2LhD, EFIBLT 2 F Tikiel
ZHEO MO ARG 72 7 R R ilsnTh (Wata-
nabe, 1974), F#o HE W7 k7 R bz T
b (M, 1976), v ias Mokt 2MBHESIR
MICARTERDDTHIHERLTE Y, KEROKR
BERLORIPMERH ORTERLIEE TH DI & W
Bz L,

KR BANT 2R & A HANT 2R
IR —Th-oTHRLIFBME LTHIELE 2, ¥4
FZOBEEERRREY TN LT HRMEERIIC X
- THREMZ 7R Lz (Watanabe, 1980 a, c¢), §t- T,
TRRMER, JISRTOMMANLFENHE Lk
BEONBRILE LB LA, KEROKRIIZOZELS
TS, ¥, AMOEZAER, Muntz (1962) 2
2 ADEFHMLLTRRLTV 3,

% ¢ 20T 2 NEANBG R EMHEL L
DIRRIFY LRI D B b h 3 2%, Claire-Smith
(1966) DEBTHELL FERAMBBRT WV 3, T
EERTIE—FDORT45° DR IER, EEEUK
TR GRS e T AR T, W5 OR T
¥4 ERHETHINMEIT-7dDT, 45° DAIH
A SR HR TV B,

ZhHDOHRFINT ZHRO—2ILUTONEDDOT
»3, HiH, —HDRT 45° iz T 2 ignTHh 3
&, MHEERRZ4 AT AEENERE N DA, [
ZARERRIZER TH B 135° 1T T A HENTER SR S,
—HDOHEBRZER S hic it 2 eI TRA € B0
ABR TV 50T (Watanabe, 1978a; 1980c¢), ¥&5
H—HOMR P 7B eZiE, FAERO RUE A FTE 78 Bl
BE LWBSEOSBHELEE LD, Lal, Bl
BT AL 57T S OMR T * 43
THIBEITS &, ZORGHERE, FEEIPE L Nh
4 OFEMMLIEE 5 F DB Y, ZhIFEKIIH
TAMEHMEHERE LD D,

BAARSE % 7 BN FEISRAR GL SR NG 12 P BUFT I A3 alf
ET i AMREEDRIZOVWTIE, EBZQL LAEH
EoFNLBZBERT 2 b D & LT (Watanabe,
1974; 1975:1979), % LT, BA—Rleiiss o IR r sl
@BMBIzOWTE, That TEGMOFG] Nt 50
BUOCEHZARICET ABRB L L TR, Hlb, WHEASE
BRI, BLAMELOME TH v, ERNETHR
12, T X 2R b b D L B2
hbhb,

EF o 2 ORI, NARESEREY R

JEINBCEER B OBz w1 2 REERSER S h
BT HEZTETEHT B, HERN T:HE Lo REHE
AR E R D & 5 RN S OFF LIV D T
(Voneida & Mello, 1973), = o iz oWTid4HoOwB
ANV ETH 5,

=3

) k@wxfEgic # 12 b, St. Claire-Smith o R%#*
MHOECTED, B>, HEHLCERLRIELCT
% 5 7= Dalhousie k%0 W.K. Honig #i2icH#E
BELET,

2) ARBAFHOFEHET (1970, BEEBRKE) o
—®THhH s,

3) ARBRo—HIXBEOHB LA (1972, BILER K
¥) O—WTH B

50 B X M

Blough, D.S. 1957 Spectral sensitivity in the pi-
geon. Journal of the Optical Society of America,
47, 827-833.

Claire-Smith, R.S. 1966 Interocular transfer in the
pigeon: the effect of monocular training on a
hehavior established monocularly with the op-
posite eye. Unpublished master thesis (Dalhansie
Univ.)

Mello, N. 1966 Interocular generalization: A Study
of mirror image reversal following monocular
discrimination training in the pigeon. Journal
of the Experimental Analysis of Behavior, 9, 11-
16.

Muntz, W.R. A. 1962 Stimulus generalization fol-
lowing monocular training in octopus. Journal
of Comparative and Physiological Psychology, 55,
535-540.

Ogawa, T. 1966 Interocular generalization on color
stimuli in pigeons. The Annual of Animal Psy-
chology, 16, 87-102.

Thomas, D.R., Klipec, W., & Lyons, J. 1966 In-
vestigation of mirror image transfer effect in
pigeons. Journal of the Experimental Analysis
of Behavior, 9, 567-570.

Voneida, T. J., Mello, N. 1975 Interhemispheric
projection of the optic tectum in- pigeons.
Brain, Behavior and Evolution, 11, 91-108.

P B, 1973 MR BRI N B W84 4 o 148k -
LIEEP I 43, 325-335

Watanabe, S. 1974 Interocular transfer of stimulus
control in pigeons. The Annual of Animal Psy-
chology, 24, 1-14.

Watanabe, S. 1975 Interocular transfer of generali-
zation along line-tilt dimension in pigeons Japa-



o> MIC sV B H— BRI A b L O I ES

nese Psychological Research, 17, 133-140.

il K, 1976 WiEREHEB S T B ) BB T R & Rk
HEMBHORBA B - BAHPIFIH 16, 29-34.

P2, 1978 WM ME YV EOWRINES - WX
HOHRRE 19, 51-60.

Watanabe, S. 1978a Effects of unilateral spreading
depression upon monocularly trained operant
behavior in pigeons. Philosophy (Keio Univ.) 69,
133-143.

Watanabe, S. 1978 b The mirror image reversal
effect in interocular transfer of excitatory and
inhibitory dimensional control in pigeons. The
Annual of Animal Psychology, 28, 15-25.

Watanabe, S. 1979 Mirror image discrimination
with each eye in pigeons. Physiology and Behav-

)
vt

ior, 22, 331-337.

Watanabe, S. 1980a Conditional discrimination
training and interocular transfer in pigeons.
Behavioural Brain Research, 1, 125-137.

Watanabe, S. 1980 b Interhemispheric transfer of
learning in birds. in Tanabe, Y. et al (Eds)
Biological Rhythms in birds Springer-Verlag.

Watanabe, S. 1980 ¢ Visual discrimination studies
in pigeons. in Tsukada, Y., & Agranoff, B.W.
(Eds) Neurobiological basis of learning and me-
mory John Wiley.

Watanabe, S., & Ogawa, T. 1973 An experimental
analysis of mirror image reversal effect in
pigeons. The Annual of Animal Psvchology, 23,
1-23.



