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Some Bionomical Notes on Megachile (Megachile) ainu HIRASHIMA et MAETA
(Hymenoptera, Megachilidae)
By Yasuo MAETA and Ryoichi MIYANAGA

Abstract Megachile ainu is bivoltine and mainly distributed in northern Japan. The
flying period lasts from late June to the end of September. The bees were reared in a cage
house with providing alfalfa flowers. They visited 14 flowers/minute and the tripping rate
was 100%, suggesting a promising pollinator of alfalfa. Various types of leaf pieces were
used in tube nests, i. e., large oval-shaped (A-1), small oval-shaped (A-2), and semiround-
shaped (A-3) for the cell cup; complete round- and semiround-shaped (B—1 and B-2) for
the cell cap; and small oval-shaped (C-1) for the entrance plug. As a very unique nesting
habit, M. ainu made occasionally a cell plug in front of the last provisioned cell, rarely
between cells. This plug was formed by several layers of B—2 which were adhered with
partially masticated other additional small leaf pieces. The form of the cell plugs is quite
resemble to that of the cell partitions in Megachile (Chelostomoides) spissula. In Japanese
species, belonging to the subgenus Megachile s. str. and its allied subgenera, the cell plug
was not known to be built.

Key words: Nest architecture; pollinator; tripping rate; Megachile ainu; alfalfa.
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T A XINF)NF Megachile ainu HIRASHIMA et MAETA (IBfM% . 7L 777 7 F )N
F) 1E, =8 v /xEdLKRIZET B Megachile centuncularis (LINNAEUS) & T FE T, L HARIZ
[L 3 LT\ A (HIRASHIMA & MAETA, 1974).
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Table 1. Flower-visiting speed and tripping rate on flowers of alfalfa in Megachile ainu.

Date of Time(sec) Rate of No. of Weather and
observation spent per tripping (%) bees ambient
(Time) flower? examined temperature
July 18 4.2+1.5 100-100 10 Cloudy, 26C
(11:15-11:40)
July 26 3.5+0.2 100-100 2 Fine, 26C
(14:30)
July 28 5.3x1.3 100-100 5 Fine, 24C
(11:45)

Combined 4.4+1.4 100-100 17

D Given as mean+SD.

Table 2. Time (min) spent for construction of nests.!

Task Date of observation (N)

July 28, 1972 July 22, 1973 July 23, 1972

1. Foraging for pollen 24.1 £9.8 8.6+23 9.8 £3.7
and nectar? (26) 24) (14)

2. Manipulation of 22+ 1.1 2622 21=x12
pollen loaf® (26) (25) (14)

3. Foraging for leaf 34+40 74 +£6.0 7.4 +32
piece? (114) (21) (13)

4. Manipulation of 24+ 1.6 32+ 19 3010
leaf piece® (121) 210 (12)

5. Foraging for coating 5.8 £8.1 3.1+£37 9.5+ 105
materials of cell pug® (65) 47) (29)

6. Coating of cell 1.7+12 43 +45 5.1 59
plug” (64) 42) 31)

1) Six females were observed on the fine day when ambient temperature was above 24°C.
Given in minutes as mean+SD. 2 Duration from departure to return with pollen load.
3 Duration between returning to the nest with pollen load and leaving for the next forag-
ing. # Duration from departure to return with leaf piece. * Duration between returning
to the nest with a leaf piece and leaving for the next foraging. © Duration from departure
to return with coating materials. 7 Duration between returning to the nest with coating
materials and leavaing for the next foraging.

THor. Tz, HEHEBEIIEERBIZ6:00 BT, EEHRTEAIL17:30F TIZRAZ (H
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Table 3. Developmental duration (day) of prepupa and pupa of
Megachile ainu reared at 3 different temperatures®.

Tempera- Sex Prepupa Pupa N
ture (C)

22 Male 17 17 1

Female 26.6+6.3 18.2+0.8 5

26 Female 12.8+2.9 11.5+1.0 4

30 Male 7 7 1

Female 8.2+1.8 7.6+0.9 5

1) Hibernated prepupae were incubated on April 27, 1974. Given in
days as mean+SD.

1973467 A22H - 230 O HEEES OBEER» SR - DAEMW 0EH L 2) [EHMFOfE
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Table 4. Number of cells parasitized by natural enemies in
nests produced by the 1st-generation of Megachile ainu.

Item 1972 (%) 1973 (%)
Normal 170 (69.8) 150 (98.0)
Cylindrothecum angustifi rons 6 (2.5) -
Melittobia acasta 62 (25.4) -
Coelioxys inermis? 1 (0.4) -
Unknown? 5 (2.0 3(2.0)
Total 244 (100) 153 (100)
No. of nests examined 60 25

D Only one prepupa was remained in a cell of hibernating
generation. » Dead by undetermined fungus.

BEDPSBEITCRZ WV, $AXZESEEFETRTE, A AT 1033245 mm & 52.8+2.0mm
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No. of reed tubes used

Fig. 2. Nest architecure of Megachile ainu made in a reed tube.
Arrow indicates the position of the cell plug. Roman numerals

(I-VII) show the order of cells.
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Fig. 3. Frequency distribution of the diameter of
reed tubes exploited by Megachile aninu.
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B, AAZZEOMMERTEE & AL ﬂiﬂ), C-2 (IEMIEZER, Cc-1& L &5 I2fER)

XA LTwab, MIEER LS 01, IFHEER (HRER2 W) CHEMEEER (17
,’ff&* SRV SN TN D) D2OWE iﬂfb\é 72, B-11d B2 HiEI h Tk s &

TWwa, RoWEE, - RESEDOSEZHRE Lz, THRELIIAIREZ L DETH L
2, BIZE 5 TEAIRDYH > THEBEO LWL DN H 572 (4/86). TN HITRTHE L
720 F7, B0 Xz, BEOFEEOWMICEE S N/ALUE (FFER) 73 D8EITEMEIC
RONEZEDNL, AOBRDOZVWETYH, ZOFERVPHIVUITEHRE L Ak Lz, ERHOM
AU, 1973 R ISR S S o/ R P OISRA L7z, KB L ABIED 3 — o v /v edpkic
FET A M. centuncularis dEEFOZEM, 72 & 2 1THW O8I -FL, MAOEM, - HKE
T ElEH$ A (MEDLER, 1959; KROMBEIN, 1967; HOLM & SKOU, 1972; WESTRICH, 1989).

Figs. 4. Various types of leaf pieces used for the nest construction in Megachile ainu. A-Large
oval-shaped leaf piece (A-1) used for cell cup; B—Small oval-shaped leaf pieces (A-2, 4
pieces in right-hand side) and semiround-shaped leaf piece (A-3, 9 pieces in left-hand side)
used for cell cup; C-Round-shaped leaf pieces (B—1, 9 pieces in right-hand side) and
semiround-shaped (B-2, 6 pieces in left-hand side); D-Irregular-shaped leaf pieces used to fill
the vestibular cell; E-Cell plug (outer-surface); F=Ditto (rear-surface).
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Table 5. Number and size of leaf pieces used for construction of nests in Megachile ainu.

Category  Place Type of Range and mean Size of leaf Remarks
of leaf used leaf numbers/nest pieces(cm)?- 3 (in Fig. 4)
pieces! pieces or cell®(N) (N)
Filler Basal Semiround- 6 (1) 6.7+0.4x4.7+0 .4 (6)
leaf parti- shaped
tion (=B-2)
Firm Cup Large oval- 3-10 12.7%1.2x%6.920.9(30) A
leaf¥ shaped (A-1) 7.4+1.9 (20)
Small oval- 8.2+0.9x5.4+1.0 30) B
shaped (A-2) J 0-8
Semiround- 2.8+1.9 (20) 6.9+0.6x6.0+0.6 (30) B
shaped (A-3)
Firm Cap Round-shaped 6.5+0.4 (23) C
leaf (B-1) J 2-9
Semiround- 4.0+1.7 (20) 6.9+04x5.9+0.5 25) C
shaped (B-2)
Filler Ent- Small oval- 3-6 6.7+£0.7x5.7+£0.6 (26)
leaf rance shaped (C-1) 4.5£1.5 (2)
plug

1 Followed after MICHENER (1953). 2 Given as mean+SD. ¥ Indicated by long and short
axes. ¥ Only firm leaves were confirmed.

4.1, JEZEE L KB
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4.2. BB

BFEONy 7IER S NAERICIE, REUIEER (A-1, H4-A), NEIIEER (A-2,
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CTHMT L 721212 IZFIDOHEET A 720, BREREST, BOLETHAE. AR
@,@W%%ﬁ(}Uﬁﬁﬁéﬂfwt.%@ﬂiBJL%MLTVi.AD&%%&T%
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IS 2 5 02FE L. BRI, HOANMORENDEBORIL, ZORICHLIFED
Xy TEBEETAIERCMIULTERESN TV (K2). LD >T, EBELLESIC
SEECE/. CITUEHERBRLMES ZoFBRIE, T(MICERRICAERES N TV, 7
BEDI L, BEEEFREDOEEDORIIZTRE S N7 BEFEII21% (12/56) Tho72. 2O
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L72ER 2RI TV (F2).

FERIHERA SN TOAER IZERKMIZIZIB2TH - 7. ROOIK (—FRA) % HEaiEs
ELT, ZOLOBBIIE TR B2E BN AER % 5H L7/ 250500 (ZIEMG L CoE
of%’Zﬁ@B2ﬁ%®@%%Lt%%%%%@ﬂ%t%ffﬁﬁéﬂt.é%_,%®i
MW & NERDHICHE S N7/ 2 BET A L) 13BNz (H4-E F). 5k DT
REDECEZFET ﬂﬂﬂ STV ARWT, BDLEN S OMBAER SN TEL %> Tz,
*%%Mﬂﬁ*#of‘ﬂm ENAREIZIOR AR ~SHOERZEID) Tho7z, WBEN
TlE, BRRIZEDSIESKTDEZVWF I FLOENFHIN TV, FO20, FHan:
PMRUNOKEDDERDEE b IZ o7z, LaL, ERMIZIEB28 BN S,
PBEOFEEIZIL, SH6I2HH0 0BH L -8 (EHCERONEOMA) B4R 2D IS
IZEED Dy STz (BU4-E).
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AAREDONF ) NFEII28EAIHMS TS CFIB, 1989). ZDH 5, RIEIZOWVWTHED
BN LB PIIEIN TS (AIE, 1996; MAETA et al ., 1997 5 AL, 1997). 2o
DFETIE, HYBEE L TOBFRBEIZEEL WA, B TH B ERE L ALNKREET 25
HAH. BM(1941) 1F, BEMAH (F v v 7)) LFLEMSE (L) EHEOHFETHA L LT
Wh INDLEHET AL, BERAMLLARVERTERT2NF ) NFETIEAUED 11
THIERERELEMITHEILLIZ W,
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EICKWORT ef al. (1981) &, BEFZEEZFH L CERT A2BEENF Y NNFFHONF ) NF
BROECEHEYELENLL, NTINFEBOMEIIFEETOFEMN* b oL PEILETH -
ERELCWA. BB T A IEMRER (B-1) &, #EMNFER (B-2) = ZRMIIZHHI
@?6’&?EWNL#%@T@% ﬁmbkwof% Wﬁéﬂtwﬁ®ﬁﬁﬁmf ﬁé

@A#Un%@cmﬁ$% @Hen&wbt#%,;m @@i¢#%mt®%ﬁ®%()
FUCEBEAIGR S 2 2 L TR S N Tl v & T w5 (R, 1996; MAETA ef al., 1997) .

TAXNFYNFIPER L2/, FL ) HEREONF ) NF S DR e $_CET
BELTwi, BEOH v 712, BRMIGAKRINEIER (A-1), ABIEZER (A-2) &
FUEZER (A-3) D3RI N TWw, Lad, 23— TEd s xr v 772

W & N IEFAEER (B-1) $6dbo72. F/2, BEOF v v 7IZB T B-10Ofd {4
EARB20FNINLWI L, EHhONFYUNFHIZEIRONZVWEFEHRTHAL, 72770, &
FEDOWHI D £l % & DF X 7N %) /NF Megachile kebensis COCKERELL (‘B M1, 1941) &, N
T NF ) INFE FF Megachile tsurugensis CocKERELL (T, 1979) TId B-1721F CHE A
HEN, BR2aMHLAWY. TAXNFUNFCARBOFTEOIS, FmIcEREMICEE
LERBRIPRON. FRETCELZAONIZEns, ZOFERIIPS2ICKEOEA %
IETAEREAX BT A LEMENLD, TRTCOZBHETHELIZDIT TR, 20%DEIR S
NTWz, WHIZERWICRESNABERL TH LY, ZEBENICL2EEI VO R
RERICEZ S, BEEICOFELLEEFIERS 57288, EA%%@u@g%@#&/7
DBREEFEE LTV o720T, AL, H%WT@ . ZOBBBROBIKG, BEFO
FLOE) BICEET A ANTYNFOEREREICELL T, H%W@ﬁ%%%%é@a ¥ 7z,
HBRBEOERIC Y75 TIB22 I L, Bigo—xHE BT 28l H 5 2 L ITEFRT
IZfET 5.

TAZNFYVNF TR R OBHT &R, )TE%Eﬂ)L%P%i‘FZ*;%H: 2BEATD
KEGRE R (A-1), 3) BEH v 7ONIINEER (A-2), 4) B T OREMEIER (A-
ﬁ,9?%#&vi@£ﬁ%%ﬁ&%0&mm@#v/7mﬁmﬁﬁﬁw3ﬁ 7) Az
ZOFREORCSNLER, 8) ANROENEER (C-1), 9) BREOENEER, 10) 22
DEEROMERETAEMARER S -7, INHDH 5, 1), 4), 6), 8), 10) i
SEULCre, Ladt> ¢, AMEIKBINEER, ARIEIER, ®EMFER O 32 Bl
LTWBZ&Ilid, 7) 3T, BT L2 T W F 0L HM L - RBBER 7Y
THNA, BRIGEFBER CHA . AHED, EMRER 28HEE ) C2RIUISINT T 5 2
ECIEMMET 245, Mo HIEMIEER BRI T 5 T2 b 722w, F72, REUIEER L/
RIPIER O MG 4 ZDER DDA, S 612, EMFERICLMEOREICERYN D 5.
INSDZ L, FREFIHE L CNFPER ZBET 505, 2 0EMITEN IS OED
HbHIERT.

&

I
AR L R % [ > C a7z 7507 4 el 8 A 3 SR 5 M 55 — B 8 L6 22 1
ISR eBASYER (RERREMEES) & RINEEE A, ¥ BErEE
AL TR R GBI, RISAK RAHRNEE), RER
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