

















CEABRWTWTOEREZDEL2Y, T8GR
DIEfFREEA L L TRiR% EF e 7L E— DIk
ETHFL»EAZTWVWED T B (Ono et al,
1995)., EL75—47 20 EVYDESITHL
TEBATEHAN T 05 68TV BIES
bHb, o, BLLThsE— FTHRESN
5LV ThH, ThERD TV EDIE~L DI
DIKADIKRETH b, Fic IENTERLE
h, —EfIc 20— FET A0 H
3. '
BHRORE -FHLEE-
co=—#ErR L3 LTiiBELFEOME
BEDODTEETHS. O IN S DK
AT EEZEZONTVWAIND * / I{EDFE
FHEHRERETE LY. IhZ TROBP,
Buis L&A, TS LiR&Birsh
TERH, ZoOMmDBEITK L COfTidids
AEEATWED, T TRIBFROBEY R T
LEWHEHBEMS 2 >OFEET B,

1) BREE

Y NFDREENERLT B HEO—D L L
THZIFE S TE 5 T LIdE < Beling (1929)
KL hIicEntk, &BTEOBRTE REE
ZNcAbET—HDH 3wk s &L
BB, Z0EDEANTRATYL., TD
BiEA2RX3 L BHAETHIZOLRIEL
HEiwyz5atcdy, THlE okt R
HuflTtbd b, NREBITEEZIEEN
KD ENZDE 32 B 2EETOBWAT
» 5 (Sasaki, 1990).

(2) EpEEANIcs T3 E0EE

Yy F B ORI BS O BEANRIER
(FoERicb|EEZL, TLERRHRLLT
W3) ®, EoEkERT v 7 2O{LFMEIERZ
HEL, chaRoFry7r—r & LTH-
TWC, ThEBET 2 CREDMHEMEA
EhERDITCVBEEEZONE. DD
FHEREL L TELNZER L CBREREE

125
EIDETEERE-TIAF I v 7IRERLT
W3, fE-TZZTi’ MRIDAA] O &S IE
AR TS, B L VW EEEAEICE
DEZ, HE (FrhR<R7) TEB9470
BHOMEEA H = X sDBEHVTVWB T TH
3. ThaERY R 7 LB 2 EEGTHERE
ETHAI.

BHAERICL S YA TFLALEOHIHE

&RIC, ThoATHECHE FfEshTy
2LEFEARVETS, BiGFEENIELED
HERE FFTwad & Ens BE%26H1%
FTHL.

% 1 1 Camazine (1991) & Z - {E DF|
RAicBAd326DTHB. M3 Iy ~FOH
FHERDMAIR A TR SFEIC I > TV
T, TOHRPHFREE L TEDN S, $hE
DFERE 2 2T LEID S5 0B REOE
DEROEG LS KIFEREI NI EEZEAONTE
7z. L L Camazine I X hid, Bz -T
NI S vy Mt ERTEL, BRE

YT BECEDSYROV BT Y T o—BiE

W& ZAD LB EHET 2 b Il
WhH—vEisBEVWD, [—BFELEBECH
DOIERERES | &S BEBTEHIHV T
DR TH B, ThiREVWEIANLT
DEREEGC LItk Y, BEE (35E1°C) WEE
WHPERS N 214 BB % 3 7 EN IR 5
WRbHBEEZONS.

H2 3T TR ICIREEET OFEIIC B I
3 [EHbERE] 0oEFzRTHS (X6). BLERE
MoIF- g IIEEREET, TOEE S /R
TERELELES ETE. LLY Y ZOR[ICERE
LTCEEBELTFEFROBICET 7o 8dH
3. BENBERNICAE LTV AIRETRIFERIZ
TEICHEVNFATHELEPEATVWEOT, 7
Bk EEIREOF > CERT A LENT
&, WELEDL., —HITFESTHICH B LES
HEEMNRON, FERBZNEAELHTOIICH
s s, T5VHRETCRIFREIELFF
feEh, TOS bIKERESRBETFLTV-T



126

LE 5. 20k L TEANDIFEIRESREED

TEHRIELRIRIC 7 + — F/Ny 7 L, BONSEL

RETRFEEZRAICL, FESTEEICR

PREF AN L THEKS = 2 VF —DHBEE |

ZEOIL > TWBEEZ BN B,

(T194-8610 MTHTEIII%EE 6-1-1  EIIKE)
SE

Breed, M.D. 1998. IN Pheromone Communica-
tion in Social Insects (Eds. Meer, R. K. et al).
pp. 57-78

Camazine, S. 1991. Behav. Ecol. Sociobiol. 28:
61-76.

Frisch, K. von. 1967 The Dance Language and
Orientation of Bees. Harvard Univ Press, Cam-
bridge.

Fuchs, S. and N. Koeniger. 1974. Apidologie 5:
271-287.

Michelsen, A, W. H. Kirchner and M. Lindauer.
1986. Behav. Ecol. Sociobiol. 18: 207-212.

Milum, U. 1995. Am. Bee J. 95: 97-104.

Nieh, J. C. 1998. Behav. Ecol. Sociobiol. 42: 23-
36.

Ohtani, T. and T. Kamada. 1980. J. Apic. Res.
19: 154-163.

Ono, M, T. Igarashi, E. Ohno and M. Sasaki.
1995. Nature 377: 334-336.

Peng, Y.-S., Y. Fang, S. Xu and L. Ge. 1987. J.
Invertebr. Pathol. 49:54-60.

Sandeman, D. C, J. Tautz and m. Lindauer.
1996. J. Exp. Biol. 199: 2585-2594.

Sasaki, M. 1990. IN Social Insectrs and the En-
vironment (Eds. Veeresh, G. K. et al). pp.
125-126.

Sasaki, M. 1990. Adv. Invert. Reprod. 5: 503-
508.

Sasaki, M. 1992. IN Circadian Clocks from Cell
to Human (Eds. Hisoshige, T. and T.
Homma). pp. 189-199.

Sasaki, M. M. Ono and T. Yoshida. 1995. IN The
Asiatic Hive Bee (Ed. Kevan, P.). pp. 59-78.

Seeley, T. 1995. The Wisdom of the Hive. Har-
vard Univ Press. 295 pp.

Winston, M. L. and K. N. Slessor. 1992. Am.
Scientist (1992): 374-385.

LT S IP)
KiCHRMEEAA 7 ow vy by ¥ —OF#A
BT, [P 9EE <A 7 o<y v OEBER O
CREm | ictgiffia e [ R SiEEiERFo ey o
ERIZEDEM | Z I vy NFRFERICTLYYLT
L bDTH 5.
SASAKI, MASAML information-
delivery systems in honeybees. Honeybee Science
(1999) 20(2): 119-126. Faculty of Agriculture,
Tamagawa University, Machida, Tokyo, 194-
8610 Japan.

Diversity of

Information-delivery systems evolved in hon-

eybee colonies were classified into five
categories. They are: 1) one-way flow of signal
transmission between two individuals,
represented by begging or shaking signal, 2)
one-way flow from one to few individuals,
represented by grooming or

dance, 3)

tail-waggling
one-way from one to many,
represented by queen piping, 4) relay-mannered
dispersion, represented by shimmering or abdo-
men shaking in Apis cerana, and 5) two or
multi-way

represented by social synchronization of the

transmission among many,
clock phase or mixing of informative body sur-
face wax.

Features in the regulation of information re-
lated to establishment of field for the emission,
duration of the emission, response threshold,
social modes, storage or memory were also dis-
cussed.



