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Some Notes on the Bionomics and Social Structure of Lasioglossum
(Lasioglossum) scitulum SMmiTH (Hymenoptera, Halictidae)

By Yasuo MAETA, Akira YosHiDA and Rydichi MiyaNAGA

Abstract Biology and social structure of Lasioglossum (Lasioglossum) scitulum were studied
at the precincts of Makuragi Shrine in Shimane Pref. in 1982 and 1983, where a small aggrega-
tion composing of 10 nests was found. This species was basically solitary and bivoltine. Some
mothers of the overwintered generation survived until the emergence of daughters (the first
generation). Two multi-female nests, one is matrifilial (= eusocial) and other sororal (= semi-
social), was found in June, 1983. In the matrifilial nest, the mother was a principal guarder and
daughters monopolized foraging. All cohabitants were estimated to be egg-layers from their
ovarian development. These features show that caste differentiation in L. scitulum is rather
distinct. The sororal nest seemed to be arisen by the death of mother. However, stable number of
cohabitants in multi-female nests seems to be 2, rarely 3. Most of daughters dispersed one after
another from their maternal nests, after they had participated in less frequent foraging. Insemi-
nated females dispersed from natal nests, excavating individually nests for hibernation, was
confirmed in October, 1982. As natural enemies of L. scitulum, Cerceris hortivaga hortivaga
(Sphecidae) and Dalmannia signata (Conopidae) were recognized.

Key words: Nest architecture; hibernation; social structure; caste differentiation; natural
enemies; Lasioglossum.
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Fig. 1. Nesting site of Lasioglossum scitulum found at the precincts of
Makuragi Shrine, Shimane Pref.
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ERMICIISIEES, 22 0hbwd FRAICEEMEEINS. SERITEVIF TEHUC
WSS (K2, AEB). ER T, EHIXEOIZFEDOND. 5L, DE0nITEd LR
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BOHEAZRNOHAFOEINPREND Z & FRAEEMNICAE SR TWZZ &iT
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Fig. 2. Two multi-female nests (A and B) and a hibemating nest (C) of Lasioglossum
scitulum and A: Nest code 4 excavated on June 23, 1983. B: Nest code 8 excavated on
June 27, 1983. C: Hibemating nest was burrowing by a single inseminated female
when excavated on October 4, 1982. Cells and cell contents are abbreviated as follows.
Ce: Empty cell before provisioning; Cp: Cell in provisioning; E: Egg; Em: Egg infested
by the Ist instar larva of meloid beetle; L: Young and medium sized larva; Lf: Full
grown larva consumed pollen loaf; Pp: Prepupa; P: Pupa; ?: Immature was lost at
excavation. Cells built in spring and filled with soil are shown by dots.

1.0 mm

Fig. 3. Pollen loaf with an egg (A: Upper
view; B: Behind view; C: Lateral view)
and egg (D) of Lasioglossum scitulum.
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Table 1. Measurement value of various parts of the five nests in Lasioglossum scitulum.

Nest Phase Depth (cm) of Length (mm) of Diameter (mm) of
d A ——
code main cell cluster in lateral cell (B) A+B entrance main lateral cell neck cell 3)
burrow spring / summer burrow(A) burrow burrow 2)
83-10  Spring 14.5 124—145/ — 5.6 8.5 14.1 — 5.1—6.1 — — 6.8
83-4 Summer 30.0 6.8—16.8/19.9—24.0 - - 13.8—19.8 3.5 5.2—5.7 4.6 3.2—48 5.9—17.0
83-8 " 21.7 6.7—10.0/13.0—19.3 6.6—6.6 92—134 15.8—20.6 3.6 4.4—6.4 5.2 33—42  62—69
Mean+SD  28.5%+42 — / — 6.6%+0.0 11.3£2.1 177 1.8 3.6£0.1 53%+0.6 49%+03 39+05 6.5%+03
N 2 2 2 14 2 79 2 8 14
82-1 Overwintering!) 7.4 4.3 43—6.0 — - -
82-2 " 1) 13.0 4.5 5.9—5.9 - - —

1) Excavated in depening burrow. 2 Measured at the joint part of the main burrow. * Measured at the largest part. 4 Two and five parts of Nest codes

83-4 and 83-8 were measured, respectively .
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Table 2. Record of activity in the two multi-female nests 1) of Lasioglossum scitulum.

Date of observation

Nest Female
code (Mark) June
15 17 18 19 23 25
83-42) Mother (Y) M Rn,G -G -G
Daughter 1 (Not marked) Rp?¥
Daughter 2 (B) M Rp Rp Rp Rp
Daughter 3 (R) M Rp Rp -G D
Daughter 4 (Not marked) - - Rp
83-8 4  Daughter 1 (B) M Rp Rn D
Daughter 2 (R) M,Rp Rp Rp Rp
Daughter 3 (G) - - M Rp,D

1) M: Marked with paints. Rp: Returned with pollen load. Rn: Returned without pollen load.
G: Guarding. D: Dispersed. —: Not observed her leaving and returning. 20 Excavated on June
23, 1983. 3 Dissected soon after her return. 49 Excavated on June 29, 1983.
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BCIFENRH 7= EHERIEIND. ZHIZES T A0, YFAU I a VO—EOIMS 3 f+3%E
L0 H 2 EEB LY, ZOTSHEOERENZIERHAFOHIBTRLE R TLN (K2, A).
BIK (2001) BT 723EE N B2 2 BBILFREOBEFIN LR O L I IZHBTIEN D, RETIX
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FHERINL, TO—FIZETICEIRL, thEFRFOEE/MBE L.
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ToT-. 2N bOIEHTHERBIEOMEIL, BAFEOHI X FOSLE & IFBEERIZ R EE D
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BA ZRBRIZRBIT B 3HTF A 2 DS EBBIEOHERIL, MIYANAGA eral. (2000) DRE LR L TH5H.



Table 3. Ovarian condition and foraging activity of females in the two multi-female nests of Lasioglossum scitulum.

Nest Female (Marked) Head width  No. of No. of oocytes in stages Inseminated (+) Task
code (mm) foraging of |- Vland I'-1I' D or allocation
trips —_ uninseminated (-) formula 2)
engaged I T m v r i
83-4 Mother (Y) 2.33 0 32 1 + OfG
Daughter 1 (Not marked)  2.33 1 3 2 1 + Ofg
Daughter 2 (B) 2.40 34 31 2 + OFg
Daughter 3 (R) - 9 Not examined 3) ?
Daughter 4 (Not marked)  2.33 5 4 1 1 + OFg
Daughter 5 (Not marked) 2.43 0 44 - ofg
83-8 Daughter 1 (B) - 1 Not examined 3 ?
Daughter 2 (R) 2.47 22 4 1 1 + OFG
Daughter 3 (G) - 4 Not examined ¥ ?

1 Stage I: Previtellogenic oocyte; Stage II: Vitellogenic oocyte; Stage III: Mature oocyte, Stage IV: Chorionated oocyte; Stages I' to

III': Degenerated from stages I, Il and III' (Referred after Kurihara ez al., 1981).
2) O: Egg-layer; o: Non egg-layer; F: Active forager; f: Inactive forager; G: Principal guarder; g: Not principal guarder.
3 Dispersion was confirmed at nest excavation.
4) Very young female soon after eclosion.

Table 4. Number of foraging trips performed per day and their time (min.)
spent per trip in Nest code 83-4. 1)

Mark of daughters June 18 June 19 June 23
Daughter 2 (B) 7, 213%122 16, 143*6.6 10, 23.1£7.6
Daughter 3 (R) 7, 28.8%11.3 Not foraged Dispersed
Daughter 4 (Not marked) Not foraged Not foraged 5 268%*13.4

1) Only daughters, who engaged in foraging trips, are listed. Time spent was
given as mean = SD for those trips carried pollen loads.
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EIENZ BN E=EEDI 2006 Y F NI a v (Meloe) D—TEDEHBERR I N,

MIYANAGA et al. (2000) & B 7K (2001) 76, FE2{bHE CEARMIZITEMMETHE 7 FE L I & o
INTNNFOHEEOREIL, ROLIICBHTES. 1) FR @A) T, BEMEFFA
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WX, R A 2,NF3F Lasioglossum (Evylaeus) duplex : ¥ 1,1992). 7 ZE B Z anF N
FTiE, TOLDRFEARIEEDR VL, HEFEEEICITY A XERR . o, AETITE
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(MIYANAGA etal., 2000). 25D I LIIAENEARICEHMETHDZ L EME-TND. L
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