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Fig. 1. Distribution of Parapolybia indica nest in each
year. SEEBRO PP BREOFO T (varer7vdd
Table 1. Records on hibernacula of Parapolybia indica.
Tree i Diameter Height  Diameter . )
Place no. Tree species of the* of the ’ of the . Hibernating years
hole (cm)**  hole (cm) tree (cm)™**

Kawakita 1 Quercus glauca 1.0x3.0 110 20 *76-°80, *81-"82
Kawakita 2 Quercus glauca 3.0x5.0 95 14 *78-"79, *81-'82
Kawakita 3. Quercus glauca 2.5%2.0 126 17 ’81-'82
Kawakita 4 Quercus glauca 8.0x1.5 130 17 *81-'82
Kawakita 5 Quercus glaica 1.5x1.0 220 15 ’81-'827
Takenami 1 Quercus cerrata 1.6x2.0 60 15 *78-79
Takenami 2 Quercus sp.* 1.0x3.0 144 18 78->79
Takenami 3 Quercus cerrata 4.0x3.5 145 18 *79-'80
Fujiwara Cryptomeria japonica 40x1.5 150 20 ’80-'81

* deciduous oak ** (vertical x horizontal)

#4% at the height of the hole
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Fig. 2. The number of queens of Parapolybia indica
departed from hibernaculum in 1979. Arrow
indicates the first discovery of incipient nest with
4 cells.
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Tabie 2. No. of cells made in each period in
Parapolybia indica.

. Co-
Solitary .
: operative Total
period period
~ n 49 49 49
x4-95% S. E. 43.84-2.5 66.4-4-30.7 11024214
(%) 39.7) (60.3)
range 23-62 0-240 31-366
Table 3. Percentage of cells made and eggs laid

by foundress of Parapolybia indica in each
stage of solitary period,

Period*

I II 11X

Rate of cell construction
per day 1.20 0.39 1.00

No. of cells made (%) 47.4 16.5 36.1
Rate of oviposition

per day 1.14 0.63 1.32
No. of eggs laid (%) 37.8 22.4 39.8

* See Fig. 4.
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Table 4. No. of eggs laid by foundress in each
period in Parapolybia indica.

. Co-
Solitary .
" operative Total
period period
n 49 49 49
X+95%S. E. 494425 9824417 147.64:-30.5
(%) (33.5) (66.5)
range 25-70 0-393 41-441
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Fig. 7. Body length of females of Parapolybia indica in order of emergence in Nests Nos. 8102, 8115 & 8115”.
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7o, B3 HICFME L7 4B 5 B 20, RO 8 H2 HiK
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HT, CONMO BEMED £5% B ©H 5300
B oHRTEE, THENLBRVOEIRA &~
LTW3, HOHTHS. cOanm=—T%8H20HIC
B ENTET L, SH22~ 23 KWhid Tt R AN
F OBUIREZ D FEHT % % T O M 16T 0 Mg S A3 AL
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WEE U7kl 17 om §i#E &8¢, AT LR
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Fig. 8. Trend of brood population in original and reconstructed nest of Parapolybia indica. (original:

No. 8115, reconstructed: No. 8115%)
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Table 5. Presence or absence of marked individuals of Parapolybia Indica (Nest No. 8115,

8115") in a pre-hibernating aggregation.

Marked individuals from

Date (1981)
Nest No. 8115 Nest No. 81157
Sep. 7 27, 28, 34, 36, 37, 38 1,2,4,6,7,8,9, 11, 12, 13, 14, 15, 16
Sep. 8 34, 36, 37, 38 1,2,4,6,7,8,9, 11, 12, 13, 14, 15, 16
Sep. 22-Oct. 6 36, 37, 38 1,2,4,6,7,8,9, 11,12, 13, 14, 15, 16

Table 6. Difference of larval stage of the individuals oviposited in
May between ones reared by foundress alone and ones reared
by foundress and workers in Parapolybia indica.

Reared by Reared by foundress
Nest no. foundress alone and workers
(days) (days)
7804 17.842.1 (n=12) 22.0+2.1 (n= 8)
7919 . 16441.5 (n=12) 23.0:4+2.2 (n= 4)
8001 19.34-0.9 (n==13) 296419 (n= 9)
8109 25.6-£3.1 (n=9) 33.34+1.9 (n=16)
8102 24.8-41.5 (n=14) 31.94+1.8 (n=12)
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A EEEARC D, BRAMSBERLI 5D
KA IR U CHRIIERITI S 22 ThH A 5 Lili~
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TR & B HBMOEIL SRR SN DM S 5
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(Fig. 7o

3% B BB
(1) B2yl
AREOEHBMM A, EEL BHNORF MR
g C& Ui, CORE, A% TATa~8AL
HWTH»Toe WOT ¥ 7T NFH TR EHRE 0L
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Relation between emergence date and duration of larval stage in Parapolybia indica.
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Fig. 10. Comparison of life cycle between Parapolybia indica (A) in Tsu and Polistes spp. (B: P. jadwigae

in Osaka, after Yoshikawa 1959; C: P. snelleni in Sapporo, after Yamane 1969).
S: Solitary stage,

stage, P,: Pre-nesting stage,

stage.
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Summary

The outline of the life cycie of Parapolybia indica SAUSSURE was studied under natural conditions in the vicinity of
Tsu, Mie Prefecture, southwest Japan, situated near the northernmost district of distribution of this genus, during
19761981,

1) Colony cycle lasted about three and a half months form early May to mid August, and total duration of
nesting activity was about one and a half months shorter than that of Polistes wasps in the same district,

2) Overwintered queens of P. indica left their hibernacula in early to mid April and initiated nests from early to
mid May. The first workers emerged in late June.  Foundresses usually survived until late July, and in one colony
(Nest No. 8103) she died on September 15. Males and new queens usually emerged from late July to mid August,
and they stayed on their nest until September. Then, they gathered at a point on the leaves of a tree about several
metres from their nest, New queens left the piace from early to mid October, and presumably copulated elsewhere,
After mating, new queens migrated to overwinterting sites and hibernated in mass among tree aperture in a living tree.

3) Total number of cells reached about 163.7 on the average, and mean total number of eggs laid by a foundress
throughout active season was 210.6 (n=-25). The mean total production of adults was 69,2 individuals in successful
colony.

4) Thecell construction rates in the solitary period were 1.20/day and 0.39/day before and after hatching of larvae,
respectively, and the cell construction recovered in 1.00/day with the appearance of cocoons.

5) Oviposition rate in solitary period also changed from 1.14/day to 0.63/day before and after hatching of larvae,
and again recovered in 1.32/day after cocoon spinning.

6) The maximum rate of cell construction rate was calculated at 2.96 cell/day at about two months after colony
foundation in successful colony, and that of oviposition rate was 4.62 eggs/day at the same period.

7) The broods of some new queens were already reared by the foundress before emergence of workers.
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Female of Parapolybia indica holding a mature larva pulled from its cell to eat it,

Pre-hibernating aggregation of female wasps on the leaves of a plant,
Copulating pair on a leaf; hanging position of male (right).

Female wasps gathering round the tree cavity to hibernate in.

The same, including two marked females from Nest No. 7908.
Female wasps hibernating in a tree cavity.






