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Biological Studies on the Japanese Bees 1.

Comparative study of glossa.

Setsu  Tanrgucnt

X LA E
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TEEMRLF DD, TOXRIERNE, ShRMEEAS D
B0, KL LTORHDOWECHZ. $hli Do
D, EBOIRETIT, BRILIR D IERIRETEA R
did L, TEROFEINEC X . BRI T DIHTERR
LT, MABNC—HIT X OB Th i 5O TIkig
, B L TR ThHA. TORRTE L TR IR
SERTL S O, TOEBROFFEORE &, RTIEHEOR
WO ¥ OTEORGE L DBIRTH B, L £ X b h
B. (EEM TR TR ORREE Oh ARHFORIIC LS

HLWEDTREABRIRT 2 205 & ik, TS Eh-

EER L UTHRERCRE L SODOFIRS, HEHOAD
TEDFEEHEFHTIS U, BRBEORIEDO WA NSTR
Bfht B 2 LR MEOTW B THA D,

DL S IS, Tk OXERERE Th brHE
DIGILERT 5 2 Lid, 16L& Z O OHEK
FHOMNCT BRI, RERZ L3I B.

Rz O#piehFsl, EEERIMAH L LTERYR
B e &, HPMNRTE L SBHRCHEUOWTL 5. Bz
W Apis DREFEOEX(EA, T H Y 2 7y OIEEOE/N
{bE & BBk TS L ORI L 720 TV B2 &
T 5.

L2 L& D2 D TCHAD Z OAHEDOHIEEHRD &,
REAEO RS BEYERSEOMEL LTS
otz LikhoTh, BREOEN DI PR S
RV, B A OTE & T OFHTEIEEIZ DU
TD, BRICHsIT S & 5 eIk iubToeidzs £ 7.

FHTI9524E X v, L AR, 1B ERIOE
LRI~ DFHEIC DWW TRR TR, R B\ T
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LT, TE& X OFFTETERE & OHFEIIRIC D& H T OHL

HFOIDE, K RTZ &2 L.
AT A BISEL D, AR iMegr Hic 2 b

-, BEICAHIO I T BEGRT R I & o DA EEAL

Helt, HRVRRPOPIRICA DL Hicz b,
NEEIROE S, T OO A 1c % bofcjuk
LIRS, SROEADRIEY 3R LIcKTE
EReiatyt, XEELERRMEET SOt E
IR—fst, TR, 3t OMAPIRDRITIC
e DR A1 301 OFF 21T LIRREL D7
WERT .

. R & F &

BB C, 19526 IR Lic, TEMERI24ES]
(N 1TEGHE, 3 FRiLERE, 2 TERFIRE) O
AR A AV e, BETORCKR, BIBHI L b BiEaTE
¥ T (HL) (MRAZSTRAE (HW) 2R >
n 2= & —3 X% Vernier calliper CHJ'& L THH10%
NaCl CUEIL, MBS T CRBROALIRE, TE
(labium) -#% Neoshigaral T Preparat & L, HE
(medianglossa) (G) & FEH (labial palpus) (LP)
%, METOTIMFE (paraglossa) (PG) DEZ 1
sE Lie. WALy v EKHEEE 2R L, 10-30fF
CARKIEE LThb, HEDEE TR,

eI 1R RLic. £Z2T 3, 4, 5, 6 51152
THT% 7, 8, 0 LN E D EEL LIBsoLm Lic. 55
2, 3%, B LIE% (G/HW), (LP/G) DRFL% &
Db D Th 5.
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T XWX DTHRBDZ LTRSS £ T,
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SEBRARZHARSE 1% H25
Table 1. Measurements (mm) of head-width (HW), head-length (HL), length of median
glossa (G) and mean length of paired labial palpi (LP) of Japanese bees.
olumns 7, an indicate the ratios as follows: glossa lengt ead-
Col '8 and 9 indi he ‘rati foll (G/HW) gl length/head
width, (G/HL) glossa length/head-length and (LP/G) mean length of paired labial
palpi/glossa length. )
Bee Species LP ,G/IIW:GIIIL LP:G} Bee Species HLl G |LP G/awG/ILLP/G
Apis indica 3. 43 13 0.81
japonica | % 20, 12 13087 C.f. g 13 202211314 hoe
Raposkowskr | ¥ 3.8 11| 1.2/0.88 & 10 2723 | 14|14 085
Apis X 3.8 1.0] 1.2.0.93; il Wt il ol Ml
mellifera k-3 3.5 1.2 0.86! Thyreus
LINNAEUS 3. 3.2 1.0/ 1.2/091 laponicus ; g’%‘ g% 3; ig ;g g;g
2 11.3] 2.7 0.74 FRIESE i et . s
Bombus 2 1.2l 27 0.75
diversus = L) -2 Apthophora -] 4.013.0/85 | 2.5 | 3.3 |0.65
S & 08 27 09Y  scervorum g 33 igg 7‘(7) g.g gg g.gi
MITIT ! 3 . o o o
¥ R e rov
. . 0 2.8 0. ) "4.0/11.6/7.6 | 2.3 | 2.9 |0.66
¥ 7.7 24| 231080 Sw | 2 39(12.87.5'| 2.6 | 33 |058
Bombus =] 12.0, 33 2.4J 0.73 S 39/11.37.7 | 2.3 | 2.9 [0.68
tersatus & 108 39 26086 Anthophora | 2 17.0/8.7 | 3.2 | 39 |0.51
Surra X florea 2 14.2|7.7 |-2.7 | 3.6 |0.54
% 123 g.g . 3.27%3 s 2 13.1{7.9 | 2.5 | 33 |0.60
- da LA o N MITH n
RS 99| 3.0 2.5/0.83 & 12.3(9.0 | 2.8 | 3.4 |0.73
Bombus g 6.9 2.; 19 g.gg & 12.4/9.1°| 2.8 [ 3.4 [0.73
: . £ 7.4 2.6 2.4/0.63 :
senilis Z "69] 1.9 1.8/0.96| Tetralonia 2| 40 3.3(2.4 | 0.82 1.0 |0.74
J— & 56 18 17085 .o . | 2| 40 3.2(2.4 | 0.81 1.0 |0.74
N s 14 1.3 001 . 2| 40 3528 | 0.87]1.2 |0.82
* . ¢ * OCKERELL -
2 6.8 2.0/ 2.0/0.66 ’ &S| 38 3.8 2.4 | 091 1.3 | 0.69
Bombus ) 6.7 1.8 1.70.72 & gg 3.6/2.5 | 0.98 1.3 o.gg
ardens » & | 3. 2.4[2.1 | 0.75( 1.0 |0.!
K 6.3 2.1 2.30.69 -
Swrrir 7 79, 20 Z0[0g0 Tetralonia | £ | 48 32 6950 | 14]20 o7
¥ 53 11 10080 nipponensis AR BT A B b
Perez
58 1.6] 1.7]0.60 . =
Bombus § 65 19 2.0/0.66 S| 42 7.4/52 | 1.8°[2.5 [0.70
ot T = & 40 6.6/4.8 | 1.7 | 2.2 [0.76
ignitus & 63 15 19 0.68 40 eaas | 14138 o8
‘s & 6.4 14 15/0.91 La | 1Y 57487 14 |19 |0
o ¥ 420 11 13072 g 0 2| 39 8.3]5.0 | 2.1 | 2.8 [0.60
3. 43 12| ‘1.2[0.74 ea < | 40 8727 (22 |28 066
: 2 6.0] 1.6 1.6/0.64]| sociabilis i i e el Bt bt
Bombus < 55 14 14074
i - o Swrre & 40 5849 | 15|17 085
speciosus S 4.7 1.4] 1.4/0.71 & 40 5246 | 1.3 | 1.5 |0.80
— g 47 14| §.4 g.g; — : i Bl Ml Bl B
’ 4.7 14| '14|0.76| Epeolus
& 46 15 15077 japonicus g_ g-;”g e }g 2
K3 49 17[ 1.7]0.69 Brscrorr - e Bl b
_ £ 43| 16| 1610.66 ;444 2 50[42 | 1.4 | 25 [0.83
Xylocopa 2 a2l 10 11050 japonica |2 42|34 [ 12 |18 |081.
appendiculata| S 40 1.2/ 1.2/0.49 Smrrm P 6.0(4.1-| 1.9 | 2.7 | 0.68
circumvolans” o ag 12 14049 Nomade .| o 1916 | 1.0 [ 1.2 |0.84
Swrre 3t 36 1.1 13(049 " Coorprern | 2.11.7 | 1.1 | 1.2 [0.81
& 34 11| 1.4/0.505 -
: comparate | T 3.3/2.6 | 1.1|1.2(0.80
Alledape 2 13| 1.4 1.4[0.64 Cockerern | © 2.52.0 | 1.1|1.2(0.82
, . 2P 12| 1.3 1.3[0.64
marginata Nomada ? 2018 | 1.0 | 1.5 |0.92
Swrrm e 12 1.2) 12(0.76| uientalis F 2.3/ 1.9 | 0.93| 1.1 | 0.80
'Cefmnna g 24| 1.6 2.0{0.64] Yasowmasruet | g 17115 | 090/ 13 |0.88
lavipes 2.5 13| 1.7/0.80| Higasuma | ® 1.7/1.5 | 0.90 1.2 [0.87
Swri P 24| 1.6 2.50.76 s | & 1815 | 0.89 1.0 |0.36




XII, 1954 - B3 S

Bee Species lSe'x HWIHL G |LP [o/mw|s/aLie/|  Bee Species  |SexHW|HL| G |LP [G/AIW(G/IL LP/G
I
C";ﬁﬁi 2| 40 3842 [20] 11|11 |070] V-2- & | 3.0 2.2/2.4 |14 ] 080 1.1 |0.54
nomS 4.0[ 38[4.0 {30 | 1.0 | 1.1 |0.73
Weguchile Sphecodes sp. | 2| 2.9 2.4/0.63/0.67 0.22(0.26[1.1
Dulturatis | 2| 63 5865 (20 11| 1.1 /070 2 | 29 2.5/0.650.70, 0.22| 0.26/ 1.1
e 2| 71 65|71 (3.0 1.0 [ 1.1 [0.73 , e :
: : Halictus 2| 2.2 2.8/0.80 0.95 0.36] 0.29]1.2
Megachile 2| 55 4874 48| 1315 (064 o igensis | T | 30 29068087 0.23(0.231.3
humilis P | 53 4658 (40| 1113 [0.69 £ | 30 3.0[0.70'0.77) 0.23] 0.23(1.1
Swmrr 2| 49 42{6.2 (38| 1.3 |15 |0.61 Surr ! |
- & | 22 22053065 0.24] 0.24/1.2
Megachile 2| 40| 3552 (3.4 (1315|065 & | 25/ 2.4/0.630.80| 0.25( 0.26|1.3
rsurnaensis | | 42| 3154 (36| 13 | 1.7 | 066
g 2| 40/ 3752 (32| 1.3 | 14 |0.62| Halictus 2 | 2.2/ 1.8/1.051.2 | 0.48 0.58/1.1
Cocrerett - | | 4.0/ 3.0/5.1 |33 | 1.3 | 1.7 [0.65 citul 2 | 2% 2.0/0.85/1.1 | 0.39 0.43/1.3
] scutuius 2 | 2.5 2.40.930.95 0.370.39 1.0
& 40| 34 gg 29 g.gg J.g |n.;g Swrrn 2 | 24| 2.4082/0.87 0.34 0.34/ 1.1
> 53 88 0.95 0. '
- & | 2.5 2.5/0.600.74) 0.24] 0.24) 1.2
Megachile 2 42| 3.0/6.0 |3.7 | 1.4 | 2.0 |0.62 & | 2.2 2.2/0.77/0.80| 0.35] 0.35/1.0
. -42( 29063 |39 | 1.5 | 2.2 [0.62 : '
tpponica - . ;
by H alictus 2 | 25| 2.5/0.80/0.87 0.32] 0.32/ 1.1
Cockerert | g5 | 3.7 3634 (2.8 | 001 094082 .0 2 | 2.5 2.5/0.77/0.87 0.31 0.31/ 1.1
& |39 33 % 26 (]).1117 090 0.77 o 2 | 2.5 2.5/0.80/1.00| 0.32] 0.32| 1.2
) . 8 4.5 |2 [ 1.2 [0.73] ACHAL
1
- & | 2.5 2.2/0.600.75 0.24] 0.27/1.3
Osmia 3 gg 27 Zg 47 2.2 z.g g.gg :‘g 2.5 2.3{0.73{0.90 0.29( 0.32]1.2
L 8 3563 (52| 1.6 | 1.7 |0. " | & | 2.6 2.2/0.70(0.87 0.27| 0.22(1.2
orientalis | o | 33 3351 |47 | 15 | 1.6 |0.92 .
Bevorst =33 31050 |41 | 15 | 16 |oms Panurginus 3 2.1/ 2.0,0.63/0.87| 0.30| 0.32 1.2
/5. 15 | 1.6 [0. . 2.0 1.9 0.60|0.87| 0.30| 0.32(1.
& | 30 20,42 (36 | 1.4 | 1.4 |0g7] crawfordi 9 19
& | 30 29,50 |38 | 17|17 |0.77]  Cockererr | & | 18 17055 0.73] 031/ 032 1.3
- , & | 2.0 1.90.57/0.75 0.28] 0.30(1.3
Osmia g 40/ 3958 |44 | 1515 (0.76 2 ' N B
4.0 -386.2 (48| 1.5 | 1.6 |0.77| Andrena 3.5 3.0[0.80]0.96( 0.23| 0.27]1.2
taurus © | 39 3864 (47| 16 | 1.7 |0.73] * matasei
S = | 50 2761 |46 | 20 |23 o5 Cockerert, | 45 | 3.2 2.9(0.47/0.85( 0.15] 0.16/1.8
S| 2.6 2456 |4.1] 22|23 [0.73 Andrena 2 | 2.6 26097099 0.37) 0.371.03
R nuthi
Osmia | A 123 [ 15|38 05 Aumex | & | 24 21051000 021102418
p::dnorms 2 | 40| 38|57 40| 1.4 | 15 {085 & | 2.2 2.3]0.40(0.63| 0.18( 0.19|1.6
OO (T 5] 3053 |46 | 1.7 | 18 |0.ge| Andrena 2 | 28] 2.50.53/097] 0.19] 0.21(1.8
b 2| 82 | e tsukubana
& | 35 31|57 46 | 16 | 18 | 081 1708000 x| 0| 2.2]0.480.77] 0.19] 0.22] 1.6
Osmia._ 2 | 32| 3252 [35] 1.6 | 1.6 |0.62 S | 2.6 2.4/043/0.73) 0.17) 0.18/1.7
cornifrons | S| 3.2| 32/5.0 (3.5 |.1.6 | 1.6 |0.70| Andrena .
Raposzrowsky $ | 3.3[-3.3|5.3 |3.7 | 1.6 | 1.6 | 0.70] jgpom‘m £ | 4.1( 3.2(0.53{1.1 | 0.13{ 0.17|2.1
1 MITH
S| 30 2955 ’3'9‘ 18119 1070 4 ndrena 2| 41| 3.3/0.63/1.2 | 0.15/0.19/1.9 "
Euaspis ’ : < | 40 3206312 | 0.6 0.201.9
s 35| 32|41 (33| 1.2 (1.3 [080| prostomias
basalis = 2.7 2.2/0.370.90] 0.14) 0.17|2.4
asalis | < | 35| 32/45 (35|13 |14 |07] . F | 27) 22 7
Anthidium | | 45| 4.4/45 (3.4 1.0 |10 |0.75 & | 28 2.6/0.36/0.87| 0.13) 0.142.4
toplems pinosum & | 28] 25(0.30/0.79) 0.11] 0.12(2.6
LEPELETIER | & '
BEEERE e RO
1 o l o o o . 3 . o
Dasypoda 2| 3.7] 3.0/1.1 1.2 | 0.30] 0.37| 1.1 | Colletes ]
jaypfjmm & | 36 30010 |12 | 028 03312 | “oltaris 2 | 40 3.1/0.73/0.87 0.18 0.24/ 1.2
omied o |~ e & | 32, 2.5/0.630.83| 0.20| 0.25/1.3
. & | 3.3| 2.5/0.931.1 [ 0.30| 0.37/ 1.2 -
& | 31| 2.6/0.87/1.1 | 0.28) 0.33{1.3 | Colletes £ | 3.6| 2.8/0.67|0.71| 0.19] 0.24/ 1.1
. , ollat < | 3] 3.0[0.70/0.73| 0.19, 0.23/1.0
Nomia 2| 33 2326 |14 080 1.1 |0.54) Potetatus -
punctata 2| 32 2726 |14 | 081/ 0.96(0.54|  Pirez & | 30 2.00.530.76 0.18) 0.27)1.4
Westoon | @ | 3.3 2.3/2.6 |1.5 | 0.80] 1.1 [0.58 @ | 33] 2.7/0.580.80] 0.18)0.21| 1.4
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Table 2. Division of .the bee-genera according to (G/HW) in .

/W

—
Bee Generz\‘ 34-3.0

2.9-2.5

2.4-2.0

19-15

1.4-1.0

09-0.5 | 0.4-0.1 | Total

Bombus (H ortobom.)
Anthophora

Bombus (Diversobom.)
Bombus (Agrobom.)
Eucera

Bombus (Pratobom.)
Osmia

Bombus (Bombus)
.Ceratina

Thyreus
‘Megachile
Tetralonia

Nomada

"Apis (¥)

Xylocopa

Allodape -

Euaspis

Coeleoxys
Anthidium

Epeolus

Nomia
Dasypoda
S'phecodes

Halictus
Panurginus
-Andrena

Colletes

Hylaeus

1
1

- N Oy

b el N

bt N b= b DD B OO QO

o NNN DN VU CO = N

[

Yed

NWANONN

—
NWONONNWNKRINNNNOONOADON WN =S NN DN -] -

Total

2

9

5

19

35

105

=]
N
~

Table 3. Division of the bee genera according to (LP/G) in $.

. LP/G .
Bee Genera .

14-1.0

0.9-0.5

Total

TApis 4
'Bombus
Xylocopa,
Allodape -
Ceratina
Thyreus
Anthophora
Tetralonia
Eucera
Epeolus
"‘Nomada
‘Coeleoxys
Megachile
“Osmia
Euaspis )
Anthidium
*Nomia
i Dasypoda
S phecodes
Halictus
Colletes
Panurginus
Andrena
Hylaeus

<07 | 24-20 | 19-15

—
N = )

- N
WHNO=NQRQNNOAAN WN

—
N = O

—
OCNNWHENO-RNONNOAANWN

—

Total

B |

105
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HREER
(1) =EBREBREORI OB

t =

AROFURIE & is R EHEOK
BRIZOWTIEH BB DA A
DOBFFEN % 5.

WEZEFHOAERER LR LIS
1RBEE2END, TEESERIOH
FEORIXHHE L TAD LRDOL
5 Chbh. Eigagls Colletes &
TIRPFIIRECESEEL, £
LTSSV Th ik Za L
TWw5b L, XA CED, Hyraeus
B GRS S BIK L T DS
AL DTS LT
%. Andrenidae - Halictidae 3s
X ot Mellitidae CAWTHTE
L Y DESHEA Y. Ll
Andrenidae 1Z.tE LT Halictidae
% Mellitidae kcrkil/\'C&iFPfk;



X1, 1954 B &

FHL RT 2HEENRA BRI, ZhBUADIERIT X
DULHTER DT 5. & OBICAS ShD S DD
b VW H G % 4 > Halictidae 12fB3 2 Nomia
punctataliiie YIRIK O EIERI R bR,

FHEOFHNC 154D EFED I B, SfE iz T
EBTEIDOND, HlE LickERohEBIZRT L, (R
FRL LT I0FEflL L ok) H45 O < 7t
5.

Hit, Apidae, Megachilidae TIIEIFITHFICTIEL
TIERILR L, £ OREDICTHTE L’Cﬁlﬂ 5. ThbofilEd
LHFO (PG/G) 1%, 0.17~0.27 DEEZRLTWAS,
L Z A%t Halictidae, Andrenidae, Colletidae 1Z3\~T
1%, ERD ORFIHE LTAA LR UHD L EN 1
T, BEOTICKBE LTS, T H 8] S RBHk
Hyraeus sp. TRMIENFEHEL DL LARL, 2hb3
DOEITIE, (PG/G) 1% 0.8~1.1 OfELMR LL@&i?E
BRI LR LS.

R ES L URIGOMMCARET 5 15O TERI:
b 48X Vicsd. TORS (14OWEHE) LhE
DS L OW(LP/G)I%, Apidae, Megachilidae %5 X 08
» Halictidae © Nomia Punctate TiZ, $TT1.0~0.5
DA%, Dasypoda, Sphecodes, Halictus DEF T
1.0~1.4, .Hylaeus ~Ti¥ 2.0~2.4,2% Colletes JHTIL
1,0~14 W EERRLTW 5. (B3 RBH)

B EDEFERBIREXIRE TS L, Apidae, Megachi-
lidae 35 X 0 Halictidae® Nomia B Cix, flFR IO
TREFECELT FERFELLEE L2 Lo

Table 4. Measureéments (mm) of glossa length

(G) and-of paraglossa (PG) in certain
species. The ratio of glossa length to

paraglossa (PG/G) in shown in the
last column.

Bee Species Sex| G PG |PG/G
Apis indica ¥ 53 14 0.26
Bombus diversus ¥ | 145 3.9 0.27
Bombus ignitus &1 70 1.6 0.23
Megachile tsurugensis | | 54 0.9 0.17
Megachile humilis 2| 74 1.4 0.19
Osmia orientalis 2| 7.0 1.6 0.23
Halictus scitulus - ‘ $| 1.1 1.0 0.91
Andrena watasei $£| 080 | 0.64 0.80
Andrena tsukubana 2| 0.53 0.50 0.94
Colletes vatellatus $| 070 | 0.68 | 0.97
Hylaeus sp. £| 023 | 025 1.1

s

Th, ThoIiIzs L Nomia |8 % B.< . Halictidae,

Andrenidae, Colletidae - TIXHEDOREMFE L L D
KRHLT, AIERSLOTEENISERLTWS0ME
irh Vespa OFFHIY OO S‘ﬁkgﬁ’“"k—%’ﬁﬂi LTWw3oiz
R .

(2) BLRFOEX
- e Lt ERNY (G/HW) Offiz & v, ROAB
C D3 DDFIHNB.

(A) Bombus (Hortobombus) tersatus, B. (Diver-
sobombus) diversus, B. (Agrobombus)senilis
D 138, Anthophora acervorum villosula,
Anthophora florea O 5FRCL>THERI N
BEAHEOR 18 (G/HW=25~34)
ABIREEIND S FEERRL TXTD Apidae,
3 X % Megachilidae, Halictidae ® Nomia
punctata X Y igAPREO—FE (0.5~2.4) T,
INREIHI (1.6~2.5) L (0.5~1.6) DE;
FECST, RiE% BRE kAL, BEYBRTAE
L.

Nomia [BZERL TRTD Hahctxdae, Mel-
litidae, Andrenidae ¥sX 0% Colletidae 23 =D
TR TR AFHFIE Y (0.1~0.4).

Apis [BIIP LEDAEN TEIndsDlc. Fit Apis
indica, Apis mellifera 3L B TAIZET 5. 2 b
DL, fAEHEMOTEREME L LTHATS ECoE
B, HHSL DAXICL DT, &OEOHEDH]
EAINTE D, THROFPFEETIOBEDOINE S DI
BTN L E AL\ BT TIX Apis indica. T32
#, A.mellifera TSEDFHEXHEL TIN5, Xy
B 9 2 7Y DIEEIKIE C DIRIC X DT DAFA L BhEEIC
gnbhs.

Bombus BifEL#ES© B. (Diversobombus) dive-
rsus, B. (Pratobombus) ignitus, B. (P;atobombus)
ardens LALWIMIIED B. (Agrobombus) senilis, B.
(Bombus) speciosus, B. (Hortobombus) tersatus O 5
HE6 BT OV THIE L. ORI TRTARI VB
PTIB 5 5. Tisob tersatus L diversus O 2 THH
O 2F8i%, Bombus B, RIRMADLOTHY, XF
NTOHAROESET R S RVHEY $ OAFOHRET
bb. senilis [ZTAFHZET 5 —E 2BV T ardens &
e BEEERICIB L, ignitus & speciosus O 2TEED
2 I BEE LA X OV FRIZ 3720 T\ . Bombus [B
R AHREOEVEETSH S Bombus BETIEL, K=
~u YR X URETHERRT S ELRADR TN 5.
R Pratobombus TERD ignitus THHEEKRD &k DR
HEEL TV 5.

(B)

(C)

85 :
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. ABETA diversus RELUHS T, 5 ARAIX

D10 A FAIE CRIOFEDTE BN BT LA NITEET,

ZDIE= AF e ZF €y El L ORESEOTER
BWTIE¥ IS CRELIT 5. ignitus & ardens T

RERENI2ER L OBEOE LT, bk
diversusizth LC, W HEOEXILS & L VEHEEIILIR -

M55 X 5 Thb. Bombus BT, £ OHREDSRE
BEBBRLGEIHOIZ, SHERDOWT DS L OFRRgEMN
.5 Be. )

Xylocopa, Allodape, Ceratina DEJFiIBEETAIIC
HEIND. ZOZ LT, 2hb 3 EBOKRDE LWHEE
L LE b RTHEEN S B Xylocopa st AH505E
DR, YVTRIY, 275, S¥rIA4xF, ¥
TR, FFAEKYY, FHEYY, YIFR =
¥, ~2F Y Y T LT, FHHEOBETITN
TEETHD. Xylocopa LILT Ceratina 3 IRINT
ote b o (33F) TEERFND. THhILEE L HE2
BECRIZAT, |BY Juvenile stage % 32TV 505
Thb. | :

- Thyreus laponicus S (JfHjELtE) X B LA
+5. - '

Anthophora J8i% B. diversus, B. tersatus & L LT
ABERYRT 5. 4AAFRX W5ATHE TEEITS 4.
acervorum villosula VRELHIH TIXA DIAMKSITS S
WA, 10iEOERSiNT. . BIFE LI nsDiiv
PEIVRIVTHD. 9 ARECHBITS A.florea
gAY, RBLIBEEEDY Y 7 1 Vv OFNHHHTH
1B2%, RIERL R CREAED <, B
V. W DBIIIEBEORNT Ay A7y, ~T ) -
<Y F I OERIERPENE & LTHESh TV 5.

Tetralonia JBTUE, T. nipponensis (5 Bay~9
A 2BELER S X OFRIT, T R T. mitsukurii

(8 H FA~I0FmA) BEETRICTRENERT 5.
A CII2EDIEIT, #35 Tlk 5 DB R 5 DX
BB L. ZOFETLEYDE LI, SOFENRI
L CHEBRRWBIRL S b, AEETCILEOFFEREDI L
HELW.

Eucera [BClL, E..sociabilis SEXHPE LA, P
JEBEE LA, SIEBHESIOTMRETS. COBE
ARSI CIIERC T s, At v iy i
Do XEREMOBERIEREAE L LTHREShTW
B

Epeolus japonicus S (V)ELEM:) 2BR T
BT5. .

.. Nomadal@ (525t ) <1, N. japonicaPhiBRE
Efrds XOUFROE, O ST T R TBRTAICE T 2.

B1% 25

Megachilidae i%, TR_RTCBFcE T %. T O,

Coeleoxys,. Euaspis, Megachile, Anthidium DEIR

XX DT, Osmia BO AL TN TEMCELT
W3, znbod, HEBROEW M. tsurugensis, M,
nipponice (flvd 5 A EA»DHIOA “ET) 1kTth
203 X CISEOTEICHIENCEi 5. X3 ARTis
TCIHBIT S O. orientalis 136 B#MUE CIRIEED
i, D Osmia BOFEED 4 A 6 ARAI
P THRSHBIL, ThTh MBI EX PR 5.

Coeleoxys, Euaspis OTIBIIfIN & HIELEM OB
T, HlBiepi-ot- C. yanonis, E. basaris fand M,
sculpturalis DFEEEL LTHib TN 5. Anthidium
japonica VEEARDOFIRLHMEH D DT, BELHIHIC

CIXEEE L7V, Magachilidae o M. sculpturalis 35
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X humilis W RSKRE IRk ORXTHH DR LT,
HREOR L OB W TUIEWFRIZA 5.

Mellitidae 1zf@+% Dasypoda japonica 13.CEZ
B35, LR FEUHLA CIRLIR LD T, TORR
T L L DI CEORMIE TH S T LITHBREE. -

Halictidae 12J@3 5 Nomia punctata SEIL, ~B2?F
THRORTRRTFAMZETS. 8 AL b 9 AT
THIIL T3 EDO~ ABIDIER i,

Colletidae, Andrenidae, Nomia JE%*E:< Halicti-
dae MR i BENeHFEX LI OCHRETS. 20
Pz BT % Andrenidae, Halictidae DOFiENE% DEE
BXOMEEEE 0T\ 5. ZhbidE/MefEi $o
TW3BL I W %, F27REREDTERYELTLELLEH
H, EEELWTDIZTEREMNE & LTIR O
Lo LE Y. 42 M5 5 Halictus I mutilus,
occidensis, scitulus 7o XL 29, 16, 27 FEDTE
Tihhtc. X4 OERES LTS Andrena BT
%, A.opacifovea, watasei, knuthi 13 ThFhi2,
8, 8 BOIEXEIN T\ 5. fAHalictidae D Sphecodes
sp. 136 BX b 7 BT A5 EaEN:, Andrena iz
BT % Panurginus crawfordi 15 B X b 6 Bl
HiA CXHET 5. Colletidae TiX C. patellatus,
collaris V3 s 9 ARAIX hI0A TFRCHIEIL, 2T
¥ 7 BlDOIERSN B. Colletidae F1 Hyraeus sp.tx CEE
RO AFHCRERE/NTS 5. & DIRBKLE O,
b DEHMEDOTEY & B Y BN HIED X 5 i EHRD
R EEEE b, BELI LY D T TWisha, B8
LIEM L — e F OMFERC DB A TCER Tz et
BN TV B, 20X 5 e B EHOIBUEROTEM
DFALEDHBEYIBA ORI T, Andrenidae D% %
LDTY, ichRbhic.

(3) MRlEHFFORX



B

Table 5. The relation between the sexes and
the glossa length in Bombus.

XII, 1954

Specific name Sex.| G (mm) G/HW
F 16.5 33
B. tersatus S 12.6 3.2
R-% 0.1-123 2.6-3.0
2| 150-152| 27
B. diversus s 108 2.7
RS 0.6 -14.2 2.4~-34
=} 95-118| 21-26
B. senilis ¢ N 6.5-7.2 1.8~-19
¥ 58 15
? 93-103 | 18-2.0
B. ardens & 9.1 2.1
¥ 6.7-8.1 1.7-2.0
| 926-99 | 16-19
B. ignitus S 7.0-8.1 14-15
. 58-59 11-12
-} 7.9-95 14-16
B. speciosus S 6.0~-6.6 14-1.5
k-3 6.5-6.8 1.6-1.7

TIEMEFRRDIDV DT, PEHIRZ LTV,
Apis BT, SEDIERF\MEIRIDT=. Bombus
Ba, SEXRAELLE (B5RBH) . BEKR
%i¥, Bombus BIIP>E>IDJHIZLEZLND. P
LY EDHROKRE X, BE, BRICSWTELVWER
2B, TOMOIESMEDTERITIATL, TDIRED
FEVHIEEE LU (G/HW) 12k T, £>8ThH%.
Ui LEDZUHERAY NS . 13 Tetralonia JBCIAT
EDEEh, S>POHEAINLD. HEWINPLETRY
ThOLWLDDEL 2, F—DERR T3 D5%E
W Thb, SOFBEBRINIRTE & Do, BRI
FBLRD, HEOFIEEOHIL W5 BOiedie, £
B ORFEOREL ItTF5HZ & Th%.

(4) SEFEwLPEORS

D

i3

BUEOTE, O RIS E Lic B 2 b T 55
{ZR DT T, T OBEREO BN, BEEOR:
RO DA S D LBEX LS. Zhbh OB D
(G/HW) &3 % &, Thyreus laponicus 23BEED
L~TFfi, Nomada BTk N. japonica MBEFEL~TF
Az, D FEIL T BFE AL, Megachilidae @ Coeleoxys
yanonis, Euaspis basalis iXfai & BEETARL, 3 Epeolus
japonicus HIBEE TSI, Halictidae o Sphecodes sp.
CEIBET 5. Thbbilhd Bkl CHcas s
5. RIZHEBEDOIOTNB LD T, FHEDOHEF
BLO(G/HW) HLEE LU TR S 56 RoBicics.
PEERTLE LITW 2 7eWn 23, FEER (G/HW) sy
THBEBERIIRW X 5 TH B, Thb OHEREMIER
LIEEIEE L% (Epeolus — Colletes #BR\NT) T
FRIEECERERDOIEN D THOT, (G/HW) i@
RNTHL LA ZOEIMALN, FEHIERTYL
Thith/hodo, FREDDD, L HRibossT
»b. BFEHOT, TOEEL L SRFLENT
5B LWVHIHKIIINDTHS.

B L HETERE DEHEIRRED], 2% % &, Epeolus
japonicus Ti, Colletes patellatus L F5 ¥ FRSHE (9
ARA~108THa) kALCHERT, [AL ¥ 2 OfEE%Y
SRR T 5. X Nomada japonica RITARA EFEH:
R Tl b I RD N AEAERDO SN D TH B8,
EHOBE CRIOBOELFRE T 5. Ll EDL S iz
ST IR B RO RIRRE D= DICBHEZRED
N DTHDT, HECHET 5 EFIOUWRLIYMRILT
LTHAB.

(5) ER:mpET

SHTE(ERR O HIZY, IERAE R h b B3I, FED M
EDOERH DAHEERZIT ) DS 5H.  Xylocopa
E'E‘biﬁ { 1% Pavmer*(1885) DEIZZ A% 5. X Bombus
THEDOEEIREIN TN S. 3 AMS T‘:‘Sx.k.é’
L&B:&’Cb\

%a’ibﬁ&&ﬂimﬁ’é B. (pratobombus) ignitus, O Y Y
72XV VICEWTCOEEL, Xylocopa DRTRDIOEED

Table 6. Comparisons of glossa lf;ngth between the cuckoo bees

and their foster bees.

Cuckoo bees Gi(mm) | G/HW | Foster bees G (mm) | G/HW
Nomada japonica 42 —-4.6 12 ~1.9 Eucera sociabilis 8.3-8.7 2.1 -2.2
Epeolus japonicus 3.0 -34 0.87-1.1 Colletes spp. 0.6-0.73 0.16-0.19
Cocleoxys yanonis 40 -42 | 1.0 -1.1 Megachile sculpturalis 65-7.1 1.0 -1.1
Euaspis basalis 41 -45 12 -13 Megachile sculpturalis 6.5-7.1 1.0 -11
S phecodes sp. 0.63-0.65 | 0.22 Halictus spp. 0.7-1.1 0.23-0.48

*Trans. Acad. Sci. St. Louis, 5 : 273~277
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BN TOBIERTOTW 5.

&Y 97 R VY OPI DN TN, OSBRI
B. ‘diversus (J245), 'B. ignitus (&%), Xylocopa
(%), C_eratina flavipes (AIER4%), Anthophora florea
(%6), Megachile tsurugensis (), - Megachile
nipponica (1), Halictus scitulus (3215, Halictus
mutilus (D) 7cXThbB. b DEHTETE K,
B. diversus 3 X0 "A. *flovea TAFRCIRTHHDT
CO2HEIENRFR B O A TEXNRE, Xylo-
copa L B. ignitus BTN L BETRICE T LD
ThHBD, EEOMEE hEE, C. flovipes 13BE L
~Ffi, M. nipponica, M. tsurugensis 13 3 BEE
Fhi, H. scitulus, H. mutilus (LCECBT 528, &
ROEMAN S EEZEREL LT, ThEhOFHEDH
WxET D, -

EFEOTEL b BETRILTO ks ThIER s
B0V, BOKE SRITIEOKRE X TIRILNES )
SnYiT, Thh OB LU TRS & Xylocopa 1
L (8.0mm), B. ignitus 1¥ (5.1mm), C. flavipes
12 (1.9mm), M. nipponice 19 (4.2mm), M. tsuru-
gensis 19 (4.2mm), H. scitulus1$ (2.5mm), H.
mutilus 1 (25mm) Thb. (FAEMEEFS L O RAME
%2 5) Xylocopa Tit M. tsurugensis X O-M.
nipponica DFI2E, Halictus O 2 FEE X LT
3EL EOBIETH D Z LR RETH LB . &
FIDTEIZ B TR N DTEEIE_EREDEER DT b
FENE L AN THAR LT, ReEERFICAS
CLREDTHRETCEDDLIT TH D, L Ligdib
Megachile |83 X 00 Halictus [BOREIEDSHRILHE
BT, (RILE (1950) (37 49 A2y H AT 5
Andrena sp. TREWZERL T, & TEEDOIME TR
WTRRTAEMEDOLDZ L 2BEEL TV 5.

(6) EBROAE &IHE/EEE DGR ]

BLED~ e fi % YW B LT, 1Bk 2HE O
(IR & SHETENE OTER OIS iR 5.

HEEOBERTIY, BHIWLRBLdo=2% v 2§
DHFZYVIF, VI Tyyav=, 7978 )vyav-w,
2T HIRFEDF VTS I, ¥YIET S,
v, ~FUY, JEy, TVYUEIOYI Iy, 77
Py, =Y, =v¥XEOo~a2s3, <¥F, TAHF
BONY 7~ 9 8 2T B TIBhEH OFAA L1k
FIIE T, R AE/N s ER LD CEicBT% Andre-
nidae 2%, FTahh ZRETH D/,

DL INERE L2040, TSRS VER
IR L ZHIRE B, ZOBHCS USRI L U0F

=

*EEE Vol 19 No. 1-2 (161 -169)

L D)

9 1R EYROWD DB T 8 TIHGEORE L L
T, PRIEOTENE D OBIDTL B BN &
LT, v dnrpher 77 T, =R S fFY
Ty A2y, ¥Y3 /)R RZVEITCREY ¥ v 5 &
T, Z A THRIROBORF M & 312 Andrenidaed$FEfH
B8, LOMBREETIICE TS ApisE, Nomada
B, TLTHORDRILY BET.D Megachile 1B,
Ceratina |8, Xylocopa [Bic Y dEhRzL7eY, 6N
& e Anthophora RO 5 e Dotk
R M SRR LSOOI, 72V e Yy
B, ¥ 7r¥7 v ~YIBRLEDEERLFHZ LATE
%. NIEEDRWESRTES OECED IS Eh T
WBTEDH B SONEOBIZAD. ZHGERIEL L
TREECHME LI DR LELLRTN 5. Zhb
1, ERBOZODFICE LT, FOETcShHE Y
WREDOTL B LAHYD. ZOBIASINBIEL,
7FEwsTRl, =~ TR, < AR EEBTS
LOVBN. FFENRFRDOYRSY, Tx) R
YV, AFYVIVY, TExFapy, Yap=t =
&V, TOXTEFRIEDTRL L, ABETS B.
diversus TEdON, FOMz BEED Eucera, Tetra-
lonia, X ylocopa, Ceratina, Megachile, Apis &3
BYAETHINDITERL. Riga</~7 v E D ¥
Y, AV XV¥Far, ¥r¥a VoL Td, 2 B
diversus, K BFED Eucera; Xylocopa, Nomada,
Osmia OFEBH, £ LTI ETD Andrenidae 2355
B. Ko~ ABITIE, ZOMEOKS SIS AE 7ign
HBDOT, TOEEFHMHEOFALY TR FRRICT D X
5 ThB, TNnO~DFMENL, ATRCET D Bombus,
Anthophora OFE[E, X BED Eucera, Apis, Mega-
chile, Osmia, X ylocopa, Ceratini, Nomada, Nomia
DBL CHED Andrena [Bic Y ZIKERRIcAS LT
W5, JERETREIDTED § O Tik Bombus, Anthophora,
Xylocopa (%) M EEAHIIETHD, hREOETIE
Tetralonia, Megachile DTGIEHET & 7e R T 5.
—BIC = DR DTEBET, FFRIEHERICBRALT,
ABCO=E2nBcFT BEpHY 002, BT/
TIDTELISNCIE, = DTEREXERN D CEEOTERIIFE L1
BRI e bR~ DTh 5.

SN2 DEER Tk Bombus [BOSHED LR < A F

BIOZFELNFEITHLBZOIX LT, Halictidae,

Andrenidae Tlix 2 B ~DH{ENHE L. ZDZ ki,
X 2EIDTED, T A Y 2 2 Vi ¥ OTEERDEN Dl
LU CREIT, AR5 % B ATEE O Iciih
TV Bl bt & o e CREOIEMA SH G
BLOLELLRD. (19544 8 26 EZET)
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XII, 1954

Résumé

The lengths of the median glossa and the labial
palpi of the Apoidea in Japan, belonging to 51
species of 24 genera, are measured. From these
data the ratios of the length of median"glossa to
head-width (G/HW) and to head-length(G/HL)
and the ratio of the length of labial pélpus to
median glossa (LP/G) are calculated. In certain
species the lengths of paraglossa are also measured
and its ratio to median glossa (PG/G) is calcu-
lated. The variation of the above-mentioned values
according to their species, sexes and the life-form
are discussed. The relation between the location
of nectary in'a flower and the kind of bee visi-
ting it is discussed from a .standpoint of field

observations.

2. In Apidae and Megachilidae the median glossa is

well developed in comparison with the labial
palpus and paraglossa, while the bees of Melli-
tidae, Andrenidae, Colletidae and Halictidae
except Nomia, have rather well develope(i labial

palpus and paraglossa in comparison with-median

glossa. Only Nomia belongs to the former group. -

3. According to the value of G/HW, the examined

bees of our Apoidea may be classified into three
. groups as follws:

A-group with long glossa (2.5-3.4)

B-group with glossa of medium size. (0.5-2.4)
C-group with short glossa (0.1-0.4)

4. As for the relation between the sexes and the

elongation of glossa the ratio G/HW is generally
larger in the female than in the male and in the
case of social form the worker indicates the

shortest value. But these differences -are very

89

5.

53

small, especially in the species both sexes of
which appear almost simultaneously. For in such
cases the both sexes visit usually the same kind
of flower.

The bees of labour-parasitism belong to the B-
or C-group. There seems to be no correlation
between the ratio G/HW of the host and that

of the parasite. '

6. A special proclivity of nectar stealing was observed

7.

in Xylocopa and Bombus ignitus, which belong
to the B-group. To suck nectar from tubular
flowers, these bees seem to be obliged to do so
not only due to the short glossa but also to the
large-sized head and body.

There is a close relation between the location of
The

flowers with an exposed nectary are visited mostly

nectary in flower and the kind of visitor.

by many wasps and in some cases .by a small
number of the Halictidae and ‘Andrenidae, which
As for

the flowers with half concealed nectary some

belong to -the C-group with short glossa.

wasps were also regular visitors, but the overwhe-
Iming majority of visitors were the Andrenidae
and Halictidae of the C-group. Besides, certain
genera of the B-group and a small number of
On the

other hand, in the case of the flowers with

the A-group were also found visiting.

perfectly concealed nectary all the wasps were
absolutely excluded and, in general, the A-group
with long glossa were the most dominant visitors,
The visit by the C-group was observed only ‘in
The bees
of the B-group were also comparatively impor-

few cases of the small-sized flowers.

tant visitors to some flowers with deep nectary,
together with the A-group. '





