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Nest Architecture of Two Species of Japanese Leaf-Cutting Bees,
Megachile nipponica COCKERELL and Megachile sumizome
HIRASHIMA et MAETA (Hymenoptera, Megachilidae)

By Yasuo MAETA, Rydich1 MIYANAGA and Yasuhiro OKAJIMA

Abstract  Nest architecture of two species of Japanese leaf-cutting bees was
studied. These two species choose both soil and pre-existing tubes as their nesting
substrates. Five different types of leaf pieces were seen to use in reed tube nests
such as large oval-shaped (A-1),small oval-shaped (A-2) and semiround-shaped (A-3)
for cell cup; semiround-shaped (B-2) for cell cap; and small oval-shaped ( G1) for
entrance plug. However, three of them i.e., A-3, B-2 and C-1 were similar to each
other in size and shape, suggesting that the number of leaf-cutting patterns is fewer
in M. nipponica and M. sumizome than in other congeners which nest only in tubes.
No completely round-shaped leaf piece ( B-1) was found to use for closing the cell
cup in both of the species. This fact indicates that they can neither cut B-1 from
a leaf nor can modify from B-2 to B-1 as in other soil nesting congeners.
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BAED N+ ) NFB (Megachile) 328FMHHISh T3 (SEIB, 1989). B o3
ZOBDESREEINTVE DI, * X NF)NF M. kobensis (ZF, 1931; R,
1937: ‘AH, 1941; #ES, 1993), 77 77 7 F YNF M. rotundata (FiH 5,
1973; SBARE), FEANFYNF M. subalbuta CHM, 1941; MAETA et al., unpub.),
NSNFYNFERF M. turugensis (B2, 1964; Fil, 1970; AiHA, 1979a), /Y5
F YsNF M. nipponica CAHME, 1941; B4, 1964; FiiMH, 1972), 74 X F ) /NF M.
ainu (HIRASHIMA & MAETA, 1974; MAETA et al, unpub., IBfIZRE7V7 707 7
FYNF), ZRIZANFYNF M humilis (HIRASHIMA & MARTA, 1974; MARTA et al.,
unpub.), ¥4 7 VY ¥ AFYNF M. igniscopata (MAETA et al., unpub.), ¥ = k-,
F YNF M. japonica CEM, 1939, 1941; FiH, 1979b), Zh 77 b AF YNF M.
lagopoda furukawai (HirasHiMa & MAagTA, 1974; MAETA et al., unpub.), 7 XF
) s3F M. pseudomonticola (CBM, 1941; B - {&#E, 1971; 8@, 1978), HAHH I »
F Y/NF M. remota sakagamii (MAETA et al., unpub.), X I V' X /~NF JNF
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M. sumizome (MAETA et al., unpub.; #IE, KFEEK), ¥/35/F Y /NFM. xanthothrix
(&M, 1931; EH, 1939, 1941), Yz v <FN3 % Y NF M  yaeyamaensis
(YasumaTsSU & HirAasHIMA, 1964) D15F@DH 5. Lk L7c7 V7 707 7 NF Y NF
BILKE T —w v D LDBARTH S, A TOEENE KHRS N TV B VDT ERD
WBHEICREE ATV,

NSAFYNF OROEECSVWTIERT Tt L ofENH 5. 50, ERICER LA
SNFUYNFER IV ANFYANF OROBATHET, E/HER ORI W TERE W
ErBohlcoTHET 3.

BRELUEZR

1. ISNFYNRF

FABELINSAFYNFOREF, BRERKMHEICH S L vl T L 72
<X a/8F Osmia cornifrons WBE U > TEELI2AKTH 5.

fa (FL) HEFH L CERSIWBRFEORIEIEL» S, 1. EFEE, 2. K& 3. BE
4. BEEE, 5. hREIZEE, 6. thEZEEEE, 7. AOTLEEE, §. AOZEE, 9. AOK
D9 >DOEHR THREINS (KroMmBEIN, 1967; BiH, 1978). B#E LT, #HMrLcER
EMIT5IEBLZ0EEFEHT I F)NFRETIE, AOREREAVEERIIFELS
WV, Z0BHRERGERL TESN, SBESATER TESN, haMEUEE osEE
oo THB, THTHEELBEEERAROEN (FIZE, L&, ko e) ofF
BLTwi b0, BREOBFOEREFMTAIET, BEOERICAVWTOIEMD
HBHEEZKIBICHIBSE S EMTABEE S -7, Z OBBEOHANBLENSBERETDH 5.
Lichi->T, BRECERIBFOZERMEFHTS LTS INITHRETH 5. BE
FoZER o =FRT 58 (FL) BEBMKDO <X 2/5F Osmia cornifrons (FijH, 1978)
ET75 VRYYNFNF O. coeruescens (B, 1981) 2 BWT, BRIZHEZRIET S C
LT, MELEELEERAROEM TELSE I B EMMEINTVE. ~NF Y NFETIE
BFOFEHEFRL TS, EREEVADLEIBEOMIEME b LTV DT, BEAOX
REM OHIBD 7. b DBRBE R BEEEEZ &S T HIIHE LIt WEE R 5.

NINFYNFPRERLI 2ROEFOR SR, Hi<15cm, R IEENo. 1 £37. 5mn, H
No. 2437.3mmd - 7z. ERTREEYIE, T XTH ¥+ Zelkova serrata MAKINO DEHEIET
bot. EEERE—2BFR (BBEEETRT) —ANZEROHIEM (m) %27FEd 5 &,
BNo.11233—105 (7)—16, HNo.21342—84 (6)—24L735,

FHENAERIIGMcL - TRE 5. FEO—AFIHE, 50 (1941) 2ZRLT, »
FUNFRBICBOWTHEFBICER S W3R EROBELER LT, ROBSEHEEATH
% (FiE S, 1973; BiH, 1979b; MAETA et al., unpub.). T OEZFRINF ) NFEICH
BLTHWAZENTES, A—1 (KEUNEER, BB v 7OABRICEICER), A—
2 UNUONEER, BEOA v TREECEIER). A—3 (HEER, BEOH v 70E
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BEicFifERM), B—1 (EMAFER, BF++ v 7ORECER), B—2 (¥MFER,
BE+ v v 70OABICER), C—1 CMNEEUEIER, ADZEEZEOHMIKREE AORICHE
M), C—2 (EMAFERTC—1 EEULIEM). ABEREHRLLbDIIZ, EMAE
ER (BRESHSZV) LEARER (BREGVEINTWVS) D2o88ENh5, MF
G U CHBER 2 IERER SEMER AT TR L. A— 1 BREIEBREOANBEORM D
FeEAC HVWSNE, A—1, A—2, C—1&B—20REHO—FICIZERERZIRE
EhTway, A—3, B—1, C—2ici3EShTViRWw, Ths ZEMFEIER %KM
TIULTIEMELizEEhTWS (BE, 1941). LML, TT7 7 N7 7 F YNFTRIE
MR 25l ©& 3 DT (MAETA et al, unpub.), DR EEB—1 3REH» SFEL
BIEMAEcHEliEhicbDTHA . FHhoETRS NS EMFER I, SHOfEHOL D
BTG U A ER OfEI 0 TEAEEN S 5 Ly, C— 1 D& 44 X3, Rick-
TRA-2%7BB-20L 550 EE—WTH 3.

NSAFYNFTIR, BEDOH v 7RKND 2REOIFEIER (A—1, A—2; X1, 2)
L 1EOMEER (A—3; K3) Oft 3SBOERTHERENE., +vv 7 IIEMEERO
B—2 (K5) Th3. B—2DE»icid, HS»ICZRMTICKZEMAES (B—1) &
Shah (M4), ThTdI—RMTEREZGVEINWTLZIEATEEIVWOT, B—2
ELUTHEERICREER Lc, BNo. 1 Tld, COERIEL -3 - 6 DXBHETCThTH 1T
SERINIICBEBELV, NSAFYNRF TR, A—3R3EATH-> TIEATREW. AO
BRI/NIIFEERDOC -1 (M6) THAMA—2 L322 By, & LAEMAPERIGE

Table 1. Number and dimension of leaf pieces used for nest construction
in Megachile nipponica.

Category Place Type of leaf Mean no./” Dimension (Mean*SD) Remarks
of leaf? wused piece cell or nest
(N) Length?’ in mm (V)
Firm Cup Large oval-  7.3%0.7(7) 15.2%1.1 9.8+1.0(30) Fig. 1
leaf® shaped (A-1)
Small oval- 1.1+0.3(1) 10.4%0.7 7.5%+0.4(7) Fig. 2
shaped (A-2)
Semiround- 3.3%1.6(7) 7.8%£0.5 6.7%0.5(20) Fig. 3
shaped (A-3)
Firm Cap Semiround- 5.3%0.5(7) 7.520.5 6.8+0.5(27) Figs. 4
leaf® shaped (B-2) and 5
Filler =~ Ent- Small oval- 26(1) 8.7t0.9  6.6%0.5(20) Fig. 6
leaf rance shaped (C-1)

plug

1) Followed after Michener (1953).
2) Indicated by long and short axes.
3) Only firm leaves were confirmed, due to appropriate diameter of the nest tube.
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WRIZ LTWT, B—2iREMLTWA, BBDR I/ ANF Y NFITBVWTHERETH 5.
—F, TNT 7T s NFYNFRONSAFYNFEFFTRC— 1 EA-2REFT, B
B IS /NI EER ©h 5. N5 AFYANFTRC—1, A—3, B—2D32i38H W
EsEHILTWS, T&ic, A—3&EB—2lEEHULTWS, F/, A—1&LT—ETE
HOFPr O VWNEZ Db OBER SN TV (2 /518). EREOEOERKIZE
LRl B1BEBTI, A-305WbERSh, ChlliBoBERE (2-380 &b
Zhotz. Lhd, 2HRIE | BEORABOERTHWONTWZDT, ZDOHEEI3ER
HTdH 5.

Figs. 1 —6. Leaf pieces used for nest construction in Megachile nipponica.
1. Large oval-shaped leaf piece (A-1) used for cell cup. 2. Small
oval-shaped leaf piece (A-2) used for cell cup. 3. Semiround-shaped
leaf piece (A-3) used for cell cup. 4 and 5. Semiround-shaped
leaf pieces (B-2) used for cell cap. 6. Small oval-shaped leaf
pieces (C-1) used for entrance plug.
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Aigid 2t kD 28 5 b, $RTH 2{tHIOpRE LTHE L. BENo. 1 H 5
7 A16H E1TOMBICE 3 $ 2 & 4 ATWPUL L. BIEAIC, 19728 DFLIRT € DFHE
T, 2{tHoHRII8 ATAITH B (iH, 1972). MHEEL~NZ &, MM ER 1 4B
DEHIEMND 5.

BEOH A XL, * AH12.920,5mm (N=3) & 2312,.5%0.04mn (N=2) Td - 7z,
NSNFUYNRFERFOZNEEER LTV, ERBAKEBT 208hRBIEIER LTV
W, EEERD =y TVREEROSE VF v v TOFET, FHEIh TV, EIEEET
3BLVSB,

2. REVANFUNRFOERBHLEOEE

&1L, 199656 A EANCHA TIRE L7 1D x 22 HAEH OTEEIR % 1l L 1o
AREDE ==y 2T HE T, BEAOEEAF L., TRERSATH- 7. D
B, 2ADOTEREENRICHEOESE SERICHET 2HAAETo 2. BERFEEYICIE, E=—
Wy ZANTIEETRREN D 1 2& LTHE L7c 24 — b 7 o/3— Melillotus officinale ®
ERb-WESHV LN TV, NFYNFBOERFMYICIIRBEEHIEE - o< Bv. K
FoLizv, BEOEMSFATHVLNS FiHS, 1973). Bo#ER, BEHEERET
LEMPEREEET HRT, EPONF Y ANFHICEPIZRTVELD TRHRENL DT
Hoto (MW7), FRENALERIZ, ENo.12E&15n, NES. 5un, #No. 2 3K &15cn&
MEREFS. ImTH -7, NINFYUNFLEUHAETROBEEERTT SL, BNo. 1k
40—60 (3)—50, #No.21330—90 (3)—30&7% 5,

A e S

5cm

Fig. 7. Nest architecture of Megachile sumizome nidificated in a reed tube.

Z IV ANFYNF OB CHER S NTEROERHIZE 2R L., BEAIE, A/N2
BoifrERTth5A—-1 (K8) EA—2 (K9), &oicHEER (EMEER) T
5A—-3 (K9), BEDO*+v7EZz0 LoREAICIIEMFERTtH5B— 2 (X10)
PEHEIN TV F7o, EEEREATER (C—1 LR TESh TV, ENo. 1
T}, EEZFici3MAER (A-3 LRAE) Ensh, £AORIININEERTH S
C—1 (Mi1) 2@RIcERTER I TWAY, AOZFICRFEEAIEKRORL C—1
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PERASENT VR, AREICBVTH, NEIEIER EIFFRLCC — LId/NSAF YNF DI
& LA/ NI ER OB Th HA - 2 kD DHEMABERTHEB - 21 LAEML
TW5, ¥No. 2 3IEPDONF ) NFBOREFAM L TV, ENo. 1 TREI~NET L
KRBBEDOHICE, B-20BRIEBEShTHW: (M7). Z0) bR LBEAOEK
i, BZOLFrv e LTOMEEERDDEEZONSA, @A SICTERICERX
Nicb DT, L2 TEREEHIREES. MELD, MHOZDICBEFRE(EB - 21k8E
WOBEEDFEL, Vv-XicEREbash T\, EOMEICIR, B-2i3 2#ExcHIcd
S5LTEMIREE LI IcEREbLEN TV, FERHREAFRER X VEEEEIONS,
HNo. 2 Tid, AORICIZHEN/NIREER (A— 2 LE—Y) ZudBHVSh TV,
IhoRBRIEEEE NS EEL, ZILTAOZEERBAT 20 DL INIFRENATY
foo AORZFHEBELIZZR IV AAF Y ANFOH (BNo.3) T, BNo. 1 &RU T/
UIEER (C— 1) MEREATW: (BNo.3REK2icREThTLREL), AETIL,
AL OfEEICER S h 2/ OB LICEAHRAMECRIT 2 5 L W,

AETH, FIRDNNSANF YNFRBRICATEER DB — 213, @3> 0B TIRR SO VIE
CHAREBPRECEINTVT, LrdbERIDMTIck3EMtEhiB -1 1d&<R5
nigipotz, B=2&C— 1SR THEEEAONS. BEDOH v 72T

Figs. 8 —11. Leaf pieces used for nest construction in Megachile sumizome.
8. Large oval-shaped leaf piece (A-1) used for cell cup. 9. Small
oval-shaped leaf piece (A-2, lower) and semiround-shaped leaf piece
(A-3, upper) used for cell cup. 10. Semiround-shaped leaf piece (B-2)
used for cell cap. 11. Small oval-shaped leaf piece (C-1, upper and
middle) and small oval-shaped leaf piece (=A-2) used for entrance
plug.
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BERORKFEIRIA-1THEI LS (R2), AREIIEREIZ NS ~+ ) xFLl i
MTHHILBEHKEWV, B—2, C—1, A-3RBEhThENLTVWEDT, AREIZK
RIOWEEER (A—1), /NEOWEER (A—-2), HFER (A-3, B—2, C-1) D3
BREIBERENTWSE I &I 3,

FELF2{tETHE LI TVwE (B, kFER). SEOFHETH 6 B FEICTRL
fo 28 s, BT EENCIUE L. L L, EECERSh T —dmFoE
BET 20D H-7. Lichd-T, SO0RAETETLE 2/LETIZ D > . (LR
EERIC S LTIk OMFIC R .

BEOF A Xd14. 121 tom (N= 2, HBIRBH). ~NSAFYNFLERLY, BEO+ + v
7 Th ZEMER OBBEMEHTTVE LR SRR LR T, 2602 0ERAETH
%3, WIREBOEELIE» S,

Table 2. Number and dimension of leaf pieces used for nest construction
in Megachile sumizome.

Category Place e of leaf Range and Remarks
of leg;flgr used gi};pt):e meai no.,/ Dimension (Mean+8D)
cell or nest
(N) Length? in mm (NV)
Filler  Basal Small oval-  0-6 Fig. 9
leaf parti- shaped(=A-3) 3.0%3.0(2) 9.2+0.4  8.0%0.8(2)
tion  Small oval- 44 Fig. 11

shaped(=C-1) 4.0%0.0(2) 8.810.5  8.1%0.5(25)

Firm+  Cup Large oval- 5-7 Fig. 8

filler shaped(A-1)  6.0£0.8(6) 18.6*+1.2 11.0%0.9(30)

leaf Small oval- 1-3 Fig. 9
shaped(A-2)  1.3%0.7(6) 13.3£1.7 8.2%0.5(7)
Semiround-sh  0-4 Fig. 9
aped(A-3) 1.3%£1.4(6) 9.1£0.6 7.4%0.8(8)

Ditto Cap Semiround- 6-36 Fig. 10
shaped(B-2)% 15.8£10.9(2) 8.8%0.6 7.9£0.5(29)

Filler Entrance Small oval-  0-54 Fig. 11

leaf plug shaped(=A-2)27.0£27.0(2) 13.2%0.9 9.4%0.7(14)
Small oval-  0-24 Fig. 11

shaped(C-1) 12.0%£12.0(2)  9.8+0.7  7.8%0.7(25)

1) and 2) See Table 1.
3) Semiround-shaped leaf pieces were also used to fill the space in front of
provisioned cells.
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i &

Eickwonrt et al. (1981) &, BEIFZEMEZFA L CERT 2EHEIN F ) 7D+ Y
NFBRECBIcB VTR ELELLL, ~F ) 7R OEEEENOBRER*b->1h
FHETH S EMELTVES, NIAFYNFER IV ANFYNFIRESICLhEBF
DOFEMOMEREICERT 2HER TH 5. HEAFHEEEBEIONATHhEATUEREL T
W5, FHMETEHCZFERT B3FISNF)ANF, 2IZNFYNF, P bAF YN
F, TNAT T IANFUNF, $ATINFY)ANFO55E (BHFEOLHEREFAT 5+
SAFYNFERLS) TRAORSBKRIMLTWS (MAETA et al., unpub.). Hih oI
KEEOERICOERTENSIAF YNFER IV ANF YNF TR, 3H OFTLIEBREE
BlcEHEd 2B LAV O—FEThd 2 AORMSEET 5. HUBETH 3 A0, B
FOERICERT I THEREINFETHS D

NSGNFYNRFERIYANFYAF LS, BEEZMET 2+ + v 7OMABER TR, %
M ER OB — 273 T, FABERDOB—1 BRFEELE V. BiEDB — 2 D— Ti3(3 /
330, B—1IKBORGEVWSOBREEN., ZN5RBEOF+ v & LTHROAR
RSO TWE., Lrd, ZOMBMOBESD 1T, HHSOATVWARVERbDL -1
—F, RAIVANFYNFICRIB - 20EMAL (B—1) & dhof. WiEEd, B—
21 EFH ORIV ERE BRERVSEI W TV, miEcid, EHER2HENT
B, £REMAET AMIEMBRIMLTVWEEEZL S, BHFEOZRKE FIcERT 585
NFYUNFERF (NIAFYNFERFERIEE) T, BERI XTI LAIEMBE
B (B—1) 72 cHAsEd 5 (Fil, 1979).

HEMPIER OIE Mk, H EERELES LBE R (FHoflE%:s2) cERET 3
ELBBELTEMLAAFES LY, HE, ThicERT A IZNFYNF, F/5/F
NF, FATINFYNF, TUVAT T IAFYNF, SLTHEREFICERETE54 7
VIR AFYNFEI ZIAFYANFICBOTRAFER (A-3) LEALEhER (B—
1, C—2) BEFELELKEV (MaETA et al., unpub.). THNSDOETIRFLENELE LIZE
SREFATEVOT, EABERRZZNEBENETRZVO» BNV,

A IV ANF Y NFCREAFER (C—1 EF—Y) THEOSNLEENS S, 72, B
BEEEET 2+ v v THOEMFER (B—2) O bicZhER—pFERIC, ELBR
ERESH FICENo. 1), 5 TEEEDL I TH - 12,

TINT 7 VT 7 AFYNFRONSAFYNF ERFEETE, AORRS - I1FOHMER S
NEUZEER CRSHE hL B, THSIIHLT, NI AFUNFEZR IV ANF YAFTRE
LAMEMEE LcERMERE ATV, miEicsvTid, HicEMEELZA-3, B—
2, C—103EDERBFESBE VML TV IhSRMERSMEZhTIRL -
TWTh, RIUERSHEAEINATVWAI LIS, Thid, Sl RMIcmIsn3
ERORBERODEWT LR L, BFEOZEREG EFIRT B NT, ER oHM
PIIERME > TVWB I EERRLTWS,
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ZIVANFYNFDLDIT, ¥EAFER (B—2) 2% % TBEED L D ICFEAICE
7 3R d,»ciBHS5a 0, FH (1941 &, BEH#E (+ v 7)) SFUERSE ()
BE) EREOFETHEELTVAE, AFUNFETH, RIVANFUNFIIRLN S L
AT, HOSOIEATREL AL ENBERESRW SN, BEOF +» v 7 LTBIRICEE
EN-EMAPER IS 720 SAVEENTH 45, RADEBMOFEL - bDTH-> THEH
DEMERR LIRS BREORERO—Th SBREETIRLV. & (FL) 8%
BHOBEFHETRONIBEREREIIR U AVEETH 2EREL AOR E BBIEEO DT, %D
2o RBASHICERELD bEBENTVWEEI SN S,

# 5

NESNFUNFOBEEEHLTLFE-FH #E (BBRRKEEMERBZMH) &2 3
VA NF Y ANF ORBAOIEEFREY Ot EERICT LT, BhEuwicrZnwicEaERK
(BIRRFEYERBET) CFEHT 5.
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