IyNFRIE19(1): 27—386
Honeybee Science (1998)

=k v IynNF—H

8. RE7 U7EMTO Y IIIYNFO
FHE

=k v Iy Fid, IbEERE HAIIAL
BT By ay Iy NFO—lifET, HAME
T (Apis cerana japonica) TH 5. % Dfthd
by a3y Iy NFREFESHOSNATVS, —
SRPETERRs W EZRCESEMBINC
HiifE GREEERRE) <, hEIeEs, 1~ F
b, 7IH =Ry v, F R 5 RIS
LW A HEERE (A. cerana cerana) TH 5.
$5—2REAVF, RYSVH, Ty VT,
Ffy, NphFL, IR, HZEIT, RY—
VT, AVERYT, 74YEYDILWHEERIC
DL T0WBA v FEifE (A. cerana indica)
T, E5iKbvJ¥hoPEEHFHE LT TH
it st~ viifE (A. cerana himalaya) T
b5 (X92).

CNOoHMET YV TEHTO MY 3 Y 3 YT

RELEZDFHETE V—

sl L

DEEIZ, FAKEFALLD, BEE DRVLE
D 9 BRI B, AEERE VB
b T3,

(1) ALKEE

R 7 AL BEAE I TR AL T 5 b D LI
TELDNH B, 4V FTREEEGLAHEFE
1, 15 2000m PLEo ST libn
TWw3 (Kapil, 1971). Er~vTRES 30~
35cm OEHERALAEH»EIMNTHL SN, T—
7 v THIKEL DRV BEFEPERZFIH L
Ao BEMEMBHEHS LTV 3 (Bradbear,
1986).

hETIREE 40cm, E#Z% 30cm OTFEEEIHL
KEFS—H oM AT TS, ~F
IVAEFERI 1 BY/c D 5kg D78V (Osc-
hmann, 1961). ®WETIW, RIFE - SHEOHL
FARENU L TWBESE 90cm, EE40cm 3 &
OREEIFIKEHBA 5N D (Woo,1991).
N} ATIREE 60~100cm, EE 20~50

1 Apis cerana japonica
HARHIE
(=S YINTF)

2 Apis cerana cerana

hEEE

3 Apis cerana indica
42 RERE

4 Apis cerana himalaya
EvSviEiE

] 92

kY33 YT O
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A L
93 R /N— )L DRI AT

cm OMEER, BEERGUKEAIC, BEREXZ 5
2D by 7= (B 2T 2 535EM8IA
fEH&ENnTW3 (Crane et al, 1993).

F =V TIREE 35~100cm, EE 15~50
cm ORBIFLKEFBHbhTWE (1X93).
EZK 6cm OB EAMKPIIT/E- 2 d DA
—fRT, ALKOMNEEN, 1, b o ERAL
b0, [QILtEREIATERY LcbohEL
LTlibn s, BAMFREOHFFIcHLAE
b, BIROE, KB E, B EEkLTH 5.
ST R N— VT T ORI AR Ic i B %
Mz, NrFacfiflshTndboLEkks
by FN=ffio K WBRAESHERE I ATV S
(Saubolle and Bachman, 1979).

2 5 v HTRE, ZHCATFTEBRAK
y FN—BEIC~NF L EFEF Ok A TR S
TEik-THEEAEICL, TOBEBFEHL
- EREIREDSHED SN TWVD (X94).

(2) BEICHRY MRS

NERY v, 4 VF, hE, xo0=, T—
Y, NS5 FVa, Iy re—08hHEIC
TreMBrRKe<Ss YIRS IIEEEE» 5735
EY Fo 7 vb<sPHIRTR, BEOCHD 1
To RIS BER R S VW S T W B,

F = VT OBEREF R, o ~BEFEFEENT
W3 (X95). A%2MATEEZ®RD FTHEK
DEEAR, Nl» 5E & 30cm, 0§ 30~50cm i<
DKW TERZED, BTz L ChED
HNs0E <. B U s EMERT, A
flicAZERINTEEZ L TEMALAL DTH
3 (thkl, 1987). ~F 3 v OFIEKOHT
fibh, KioFofiz &> boic kiR

o, ETAFEBVIAVEREZTIDEE S, I
I 1M 1Y) 1~2kgEETH 5
A, 10 H~12 H of#Eic i3 2 ~ B, 5 5
~6kg U LONHENR OGNS,

TIH=RY DY IAYIYNFIE, BHE
HITA LN, PHNFRY v THLNDED EH
CBEBEF TN T WA, T OHIG BB
W&, BEICZEMIA(E SR 0 W RBID B IR %
EB R ICBEICKLA9A T W5 (Verhagen,
1971).

(3) ZofhDiEHRIEER

E = TSRS ALK EFR LA, TofE
ZRIA Lz d D, HIFICHRBEDOIKE L2 biA
AESD, BESHRIEICREIRD, NS
ZERAGICRTAOZE - 7D EMNREFEL L
Tffibh T\’ (Nyein, 1984).

NRERFVTREODOLADOLITE-2D
D, BITHNSEZRETE-o7cbD, XV b
BT EOBFND 5.

4) boIAYIYNFORESERRES

E R TO by 3y 3y NF OEE
i3 1880 4EIcA ¥ FTHRE »7c. TA VA AE

B94 2V 7 vAOHASKERMLL Ny 73—
L]
W& EfoRE () EREoRkT h)
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: R, R
Hhifi=a— bR, A Y FThoay
VT U oAl R /N D = 2 — b v
BAAEZR L (X 96). 1880~1930 4FDHY
50 fEfl], = a2 — F YRAMERL 12 BFHBA
vy IEFfTc—lWicfibh T (Verma,
1990). L L, 4 v NILPEEH QRS O Wif
WO EEIAERESKE L, BRHOAXLS
feh=a— b YEHRES T, HgokksE
J L7, Muttoo (1954) (345 05 WiEIC
BT HBEAEEEBRL, BAlclibhicNoZi]
hoYa)aFRERBEEbOATVLS, DK
Do DBFEERIT LW BHEAH 16 b
ZRENERILLTWVS., 1 v FOHEMOHIK
BevFew 27 ve<sviiFoike, —ific
HBEEMATHbhTWS (Verma, 1990).
T RN SRR bbby 3
Y IYNFONF IVERERE, 1Y 5

£

kg LIEHITAD IS fo b n[ B B AR O BA

e

o |

£ 96

K95 #/5— VOBEZIND 1 72 2 /< BUR

BRI 2B () &N B ERSY
€2y

BRETE e, 7 U CHARAS 10 BN 2 Bif o8
R4 LTcwa (Xianshu, 1985).

(5) b IY I YNF DR

=RV IYNF B OBASERE « GHEA
T THH & 3184, BHEKIE 1208 F (&
I« R, 1992, 1994), ZERIE|-H)I[kHS
TREATH 84 A, BB 1745 (£,
1997), KIRE: « Xt T HEHEE 13 2000 A,
PEREE L 2700~4000 BE CKHF < =JI, 1988)
OHENH 5. Lh LHALEKTOBREEII,
Fal EMfEc s hTwizwgs, ¥Td 5510
JIBO=FRc Y IYNFPERALTVWADTRE
WhEEZIOLNS,

W7 O THIRTD b o 3w 3y N F IR
K2oWTR, ThETHEINTLAEAIIKD
WTTFRRIR L.

o 1IJ1[# (Feng, 1990)
200 JJEELL L (1987)

=a— b V5
B SRR (2D, B oW SR (), PRk o B (4
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K97 4 v FAYT7TTbhLTHwSAY R

RO E AY B (), AYHFEO

B R

¥ Fx¥7 (Sudradjat and Sulisti-
anto, 1993)
57,460 Ff (1991)

» #i[E (Woo, 1991)
199, 847 Bf (1989)

e 2L —¥7 (Wongsiri, 1989)
5,000 #f (1988)

o /¥F 2% v (Ahmad, 1992)
35,000~40,000 # (1990)

e 7 4 1) v (Cervancia, 1997)
450 # (1992)

» 2 1) 5 v# (Wongsiri, 1989)
12,000 Bf (1988)

» ¥4 (Wongsiri, 1989)
10,951 £ (1988)

e Xk A (Ha, 1991)
130,000 £ (1991)

9. =KV IYNFOEE

HABEOBHERETH E =5 v I YT,
B EHRPERICHE Lo ARSI LT wWah
Kh-Td, NLOEEYICHEADE, 2 F
LEZTVWE XY IcEbNnb., COFEN?
Y NF SR, @EeEREMETLTwL
b, KDXVEREERREL, SoREELT
TEHVHDTH 5.

= v IvaFicR, BEHOLERSHO%
B, WEASHEE, SOmEtE FEiodd s
Gk, (KR T COMIEEE & Vo BN E

BrEbabLTwa, Lal, #iFedu,
SELPTV, BEHICRECT VL, EED
NSV, BIEASS X T WL EDRELET S
N3 (EiaAAK, 1994). BEDEIA=FV 3
YNFEEA T Y I Y NFDK D HELEREE
ELTHIHASN TRV, 20L 9 ICEK
TREDFHMOET 2L ATH 5.
BRERIERIE S LT=h v 3 YN F OfH I,
HAZH CEErIcfiRs T &, ZofF
RIZODVWTEALTHIW,

(1) EBEDRER

TYTEETEY Y Iy NFREOIRELD
BRICHERES A S T ORI Bk 3, BT
L EROAFEHETH S, =K IYNF B
zhiRZIEBsh Ty, X<kFonsd (H
, 1996b). =& ¥ 3V /NF O—HEH 73RS
BOEPFTIE, [NFIVELZLFEAIIEWVD
HEEEIT VTS T D LA bR TV
VW, Zhk b RSBV, Ko, 9F
, RAEHI>ELABBELTVS, Ll
F 3y OEEMICELER L TV AHRT
i, EEME B ENF I VEFEREEB S
b, ZOEMIIMEET 5. dEOFERLE L TR,
JE DR R NF 2 2y YY) A OBGEHS b
Fohd, 4393y NNFORBICLBIFE
ORDIE, KEEAEHLERNTLH S, TDK
DEACBREICTIRBELShTVWS, T
T~ 7oA B BEMCEAE T h 5 AY BAhIE,
EEENEB DR R AT/ 2V V) H YR OB
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98 =& v I YNFO AT
LA RFy TOREROTI b L PO VT TEES 5 LA L RROEA
T ALEHRZE® T4 ARSI L 2 A555E

DIFEREZ B REOBREERS L, &I
A Iy Iy NFRENTFORAZE TS
IETZX3 DI > TWB, thkf (1996a) i3,
MEEHEMR D =+ v I v xFTOARMEERERE L
TBY, 1V FRAYTHRRETO AY BH &b
DOEFHOMEH 5 b, HEDHEME MWV 5 H5E
Dby 3 yoNTF OFHEREE 8% aiEtE b
H3 (¥97), (Widjaja et al.,, 1996).

=k v Iy NFOEVEREE, BEEF
AN BIDICFERRETLH 50, MER%E
LR LT < Fodic bkl & [apfic R & 72
%, Al ERBEA T, ALSEMSORETH
5TLRIEET, BAIPTIRF v 7HOA
TEBERAV, ATLEKTLEBRERHERT 5T
EvEZAONS. T, ZToOEmELTEREEAL
B EAEbEE I LbAETHB. =F Y
VY NFREEO AN TIZER, RIgHE OO
BREEEA I Y Iy NF L OE EORE S
HuiZanctsy, ERHMEA LGS HE
VENTWS (X98), (EHHIEH, 1993; Yos-
hida et al,, 1996).

AL DIGHIC & - T, kLM R
COMHEAE TS 2 BKEREP, =Fv Iy
NFOEHEEZEA L BRI [TEERH 3
YNF | ZEB DD, ERFEE L TORMEE
KbHG5TEB EEbNS.

(2) &=

AR IC & AR, Bl e k€5
DI E &, WNHOREE2TIND £2 HikP,
WP R T 2 0 INB ks TTbh T s,
AR AR C (3 m B BB 1 it U TR
BIE—BIIcZ 08, ~FoOHLEES &
DM - TL 5. A EREN &L EESS
AHWBENTE (99), B ERRGEIC
iz 5T &id, BEERGENICEREST 2 LTHE
BEREIEBE-TLBEELILN5.

@) RUXR— 3 Y \DFIH

AVETIR, PYITIVYNFiEESL T3
yoNF ko B, [KEDOAW» SRR AT
W, SETEIERBT AKEb A I Y Ty
FITENR3~5CE . b Iy IvNF3, B
SEVEY D /NS R T D AR A i< S rhry
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REAEEEN 2R . —HYcbobyay 3y
NFOREVEEEIE A IV IVANF LD B
LRI EY. 2 ofnst v a s 3T
Pl LFDOIEENE & & bictbl TE
EVSHEHD» 5, AR IR U  TEREN
FHELTO LY 3y 3y NFOERAMISTHMES
nTws (Verma, 1994a; 1994b).

74 ) EVIRBOWTS, {EYARE B L
TEBANE & ER RO REAITH OB T,
RETHB by a3y NFORHEE FERE
REELBEBELE K > TW 3 (Cervancia,
1997). Hric, €2 VzRAF 2w ) OIEBRE
WhrY B9 IYNFRARYTHEER, T7
7 F R OEEDPIRE OB FAEICFF S h TV
%,

HATIE, 1996 i 3EMREMHE LT
439 IVNFR, 4AF T, Aoy, AL HIE
& OB T 102,465 B, MazkEZELIA D Y
v, Fv, 9AREIT3LISTBAELNT
W3, L=k vIvy~"FofHlE, BEA
ERL, —HTAF 3 (X 100) £ ool
EEETHABRICRHHS A TWS, £y 2
e (X101) T, 439 3y Fid
N ZANOERES 15CLL R 510 &7EH)
LIBVWDIRK LT, =F v Iy ~"FiEHOHE
EHICHEL, AR THEHMIEERIATL
B, =k IVAFiEEA I IYANFIDIE
e mliTd EIEET 2700, ZHRiEE
4139 IYNFLOEVWEREShTWS ([
M, 1997). ThoDT Ehdd, =k Iy
NFOXRY) =¥ 3 Y~NOFHIF, AIEHEML

=h v LN F RERIIC & B R
BHHUCID T 7R AR v 57— () WO 2 O foiRE ()

£ 99
HEOKRE ()

HHEOBFEIC & » TR OBB b RfEE 3D,
RO TEZ2bDTHBEEZIONS.

@) =EH, "/RICT BIERHE

ZKVIYNFTRE, €437 I YNFOE
BITPHRE L TRERRBIK D LB WE L ED
N2 IYNFAFA 5=, RN EEELE
25T AN HBIERP AR A NFHHICL-T,
BT L 7Bl 72 <, EOVikBiEER - T
W5,

LL, XF 24T}, 1981 FFiTign
MSUE N CEIE L, 5 D RIHE P B RRIASE
MBEEKTETHY v = (Acarapis woodi) D
RAI L T, & BHIKDOH| T 500 B0 b v
Y I YNFA26 BB E, BRI E
%13 TW5 (Ahmad, 1988). FRiz€A =
T IYNFOMAIRLETHY ¥ F=DFAIC
LBbDTHBY, TOLIBHWENHATE
THRVWTEEEI BDTH B, RIUTO>WVT
b, Yy 7 TN—FO—FRICL > THETYT
HEOPya U I YANFREELA TS
B, =hvIvANFREEiEEL o TVWBEED
BREEREL, 7TH) vy = EREBRICRERER b
AT IYNFOEAEMIFELPESMTY
IYNFOIRADEEDIFELGD T = v 7 HEE L
EZAobN5,

(B) Ry PELT

Blt, =&Y I YNFOMBETES 5 AN
BATETVWS, TOEHBELTRE, Iv~F
OIfHEICELR 2TV T W icHTic, EREIES:
IR L CBEEFIc AN, FAEEHELA
TWVWBAZHDBEREDHATDH .
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101 v 2K O/EEMNCRIH SN2 =& v 3 v T (BRI FISIRER)

=RV IYNFRBEBLL, MEHRELES
MEDILL, HHIEE T THHDOSERBTE 3.
EoiTEA 3 Y I YNF O ITHRKICPER
X g 2 AEORE DRI HEE LBV, fiE
LTwaficid, BER®oNF 3 Y biRh, @
BrEFEMmEFRL [FE—FE| I, XIHE
LTWwa EEbh 3, = ofE H KA MEA
(1981) MR RTWA & H BEEEMETD [~
y b ELTHENONEZ—UEEMA TV 3,
I olt=F v 3y NF Ok H NI & 5
T, KFonTHITIE, ZORMER> L1
WAHERESE, MFHEE =TI ynNFL
DT, PHOEEM Sy — L HERHD TS
D, BLERTL OB, =K I YNFEHHS
ABETEIWEI B &Itk - T, FAMHX
nTwiw =k 3 v FOMIHEHAN S hic s
NTIT T EEPF LIz,

(T194-8610 HTHMiE/II¥E 6 —1—-1
FNRAF: 3 v~ F RAEBIAIE
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This review is divided into five parts. The
Japanese honeybee, Apis cerana japonica (Acj) is
a subspecies of the Eastern honeybee, Apis
cerana (Ac). It is indigenous in Japan excluding
Hokkaido. In 1877, Apis mellifera (Am) was in-
troduced to Japan. Am is kept for honey pro-
duction, etc., but colonies are easily attacked by
Vespa spp. and Varroa mites. Acj is resistant to
both Vespa spp. and Varroa. Chapter 1 describes
the history of Acj and beekeeping. The first
description of honeybees in Japan is found in
Nihonshoki dated 643 A.D. (Fig. 1). Hachimitsu
Ichiran (All about Honey) published in 1872,
has pictures of beekeeping, extracting honey
(Fig. 4). Chapter 2 describes the scientific
naming of Acj. Radoszkowski first described
Acj as Apis mellifica L. var. japonica in 1887.
Chapter 3 describes natural nesting places of

Acj found in undeveloped area such as moun-
tains. Nowadays, Acj is found even in big cities.
They commonly live in tree holes, under roofs
and floors, in old shrines, stone lanterns, etc.
Chapter 4 describes local traditional beekeeping
and extracting honey. Traditional beekeeping
of Acj uses various hives and special ways of
extracting honey. Chapter 5 describes the ecolo-
gy of Acj. The life span of the Acj queen is
about 3 years. Queen cells are built on the
bottom of combs from April to June of the
mating season. Three days after sealing queen
cells, the wax cap is removed and a cocoon is
seen (Fig. 36). A unique feature of Acj is a tiny
pore at the center of each drone cell cap (Fig.
40). Smokers are not needed to handle Acj be-
cause workers are gentle. The swarming season
is late April to early June. Swarms after settle
under tree branches (Fig. 52). Sometimes, an
Acj swarm is attracted by mimic pheromones
to oriental orchid flowers (Cymbidium pumilum)
(Fig. 53). Fanning at the nest entrance pull in
air from outside (Fig. 57). Chapter 6 describes
Acj beekeeping using movable-frame hives, and
extracting honey. A vertical AY hive devised
by Mr. Keizo Aoki and Dr. Tadaharu Yoshida is
more beneficial for saving combs than a hori-
zontal frame hive (Fig. 65). A preventer to stop
robbing by Am is described (Fig. 73). Chapter 7
compares Acj and Am morphology and physiol-
ogy, ethology and ecology, foraging, natural en-
emies and disease, and products. Illustrations
show the venation of the hind wing (Fig. 80),
seasonal color change (Fig. 81), queen ovaries
(Fig. 82), the fimbriate lobe of the drone en-
dophallus (Fig. 83), eggs laid by queens (Fig.
84), the mating flight time (Fig. 85), a queen
cell (Fig. 86), the pore in the drone cell cap (Fig.
87), a swarming cluster (Fig. 88), and the fann-
ing posture (Fig. 89). Chapter 8 describes Ac
beekeeping using log hives, niche hives, and
other traditional hives in Southeast Asian coun-
tries. Chapter 9 describes aspects of honey ex-
traction by popularizing movable-frame hives,
using Acj in greenhouses for pollinating straw-
berry, melon, etc., precautions against damage
by disease and enemies, and hobby beekeeping.



