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Intracolonial Polyethism in Parapolybia indica (Hymenoptera, Vespidae) I,

Behaviour and its Change in the Foundress and Worker Wasps in Relation
to Colony Development

Masaaki Suciura, Masanori Sexuma and Makoto M atsuura
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Table 1. Classification of daily activities in foundress of Parapolybia indica.
~ Initiation of cell

- with egg
Elongation of cell —————— with larva
N ~empty
— Nest .
construction - with egg
Biting off cell ———— with larva

~empty
Pedicel reinforcement
-~ Nesting site selection and disposition of pulp pellet

- Insertion of antennae into cells

- Nest inspection |~ Toutching antennae to pedicel or comb
— Walking

—on cell wall

Coating of saliva et 011 pedicel

Intranidal | Nest ~ on surface of cocoons
activities ~| maintenance™ ~ Biting off comb background
Removal of meconium ————— Drawing out a meconium

— Closing up the hole after drawing out

Coating of ant repellent
Ventilation by fanning
~ Trophallaxis

— Feeding with flesh pellet

~ Offering food to larvae - Feeding with liquid

Feeding —
g - Disposition of flesh pellet
— Cannibalism
. - Inspection of cells

Oviposition —] .
~ Laying egg
— Self cleaning

—Qthers M~m~——-~| - Threatening

~ Warning —————————— = Attacking against natural enemies
l--Collection of pulp pellet
Collection of flesh pellet
—| Collection of liquid diet (nectar or honeydew)
Dumping of meconium
—Qthers

Extranidal
activities
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Table 2.  Composition of nests at each observation in Parapolybia indica.

Obs,

Period* Nest no. Date (trlrgf ) Eggs Ist 2nd ;;”grvdi% 5th T, ct():gns Eézlll)sty Tcgltlz;I
i 7911 May 19 840 11 O 0 0 0 0 0 0 0 11
8002 May 23 840 20 o 0 0 0 0 0 0 1 21

8106 May 9 750 11 6 0 0 0 0 O 0 0 11

-1 7701 May 23 780 9 i1 1 0 0 0 2 0 0 11
7908 May 26 840 14 3 0 0 0 0 3 0 2 19

8002 May 29 870 10 4 7 0 0 0 11 0 0 21

-2 7911 June 1 870 4 3 2 4 6 0 15 0 2 21
7908 June 9 930 11 1 1 6 2 2 12 0 4 27

8002 June 14 900 3 1 2 3 3 716 0 0 19

8106 June 4 850 1 2 4 4 6 17 0 0 22

1 7710 June 24 800 22 1 1 1 3 10 16 11 1 50
7802 June 2 820 10 0 3 6 2 5 16 1 0 27

7812 June 15 870 15 1 3 1t 1 8 14 8 0 37

7908 June 24 930 4 5 3 6 3 4 21 6 3 34

7911 June 18 930 6 4 1 4 1 8 18 7 0 31

8001 June 7 700 7 4 2 1 3 717 3 2 29

v 7710 July 15 840 8 17 4 4 9 30 64 29 1 183
7811 July 9 930 32 4 5 4 6 20 39 19 1 91

7811 July 25 900 33 12 5 9 6 32 64 22 21 140

7908 July 7 930 13 6 0 2 2 13 17 2 1 33

7919 July 15 930 23 6 9 2 3 25 45 13 3 84

* Period I, before the appearance of larvae; Period II-1, from the hatching of first larvae to the appearance
of 3rd instar larvae; Period 1I-2, from the appearance of 3rd instar larvae to cocoon spinning; Period
111, from the cocoon spinning to the emergence of first workers, and Period IV, thereafter to the emergence

of first workers.
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Table 3. Time spent by foundress of Parapolybia indica in collecting each load.

Pulp Flesh Liquid D&‘gg}‘gglgf Others
No of obs 136 17 181 4 205
Foundress{ X(min)+95% S.E. 344 05 7.64 1.8 644 0.8 0.4:+0.4 8.1+ I.1
range (min) 0.9-17.3 1.8-19.9 0.9-55.0 0.2-0.7 0.1-51.4
No. of obs. 70 131 269 12 70
Worker { X(min)+95% S.E. 1224 2.7 12.84 1.9 18.74 1.6 1LI+04 12,7+ 3.8
range (min) 0.8-48.6 1.1-74.0 0.5-99.2 0.4-2.7 0.3-89.9

Table 4. Percentage of each load transported by foundress in each period and by workers in different
colony of Parapolybia indica.

\ Load Pulp Flesh Liqd ~ Noload  Towl  Ops.time

Foundress
(Solitary p.) n 112 14 166 174 466 13520
(%) (24.0) ( 3.0 (35.6) (37.3)
(%)* (38.4) ( 4.8) (56.8)
(Co-operative p.) n 30 4 19 39 92 13730
% (32.6) ( 4.3) 0.7 (42.4)
VA (56.6) (1.5 (35.8)
Total n 142 18 185 213 558 27250
(%) (25.4) (32) (33.2) (38.2)
o @l (5.2) (53.6)
Workers
Nest No. 7811 n 33 77 45 252 408 1830
(%) (81 (18.9) (11.0) (61.8)
7 7908 n 1 4 15 11 31 930
(%) (32) (12.9) 48.4) (35.5)
7 7919 n 29 50 25 54 158 930
(%) (18.4) (31.6) (15.8) (34.2)
» 8001 n 80 119 90 73 362 2990
(%) (22.1) (32.9) 24.9) (20.2)
» 8009 n 8 14 10 5 37 910
(%) (21.6) (37.8) 27.0) (13.5)
7 8102 n 21 40 193 43 296 3300
‘ (%) (7.0 (13.5) (64.9) (14.5)
» 8115 n 17 20 89 11 137 2150
(%) (12.4) (14.6) (65.0 ( 8.0)
Total n 189 324 466 450 1429 13040
(7 (13.2) 2.7 (32.6) (31.5)
(%)* (19.3) (33.1) 47.6)

* Except for no load

A7 LIz (Table 4),
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PERIOD 1 _
PERIOD I-1 (s
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PERIOD Il EESEs
PERIOD WV
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ACTIVITIES  BANEST CONSTRUCTION

{7 NEST MAINTENANCE
fH FEEDING
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EXTRANIDAL B PULP PELLET TRANSPORT
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{7] otuERS

ACTIVITIES

Fig. 1. Seasonal change of percentage of time spent for each activities by foundress of Parapolybia indica,

Periods -1V See Table 2.

NO. OF TRIPS PER HOUR
2;0 30

PERIOD I
PERIOD I-1 §

PERIOD II-2

PERIOD M
PERIOD V|

B PULP PELLET TRNSPORT
B4 FLESH PELLET TRANSPORT
B LIoUID DIET TRANSPORT

] DUMPING OF MECONIUM
[] OTHERS

Fig, 2. Seasonal change of no of foraging trips/hour by foundress of Parapolybia indica Periods I-1V;

See Table 2.
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Summary

Biosociological studies on Parapolybia indica SAUssURE have been carried out by the authors in Kawakita, Tsu,
Mie Pref., southern Japan since 1976. Based upon the continuous observation with 11 nests, accounts are given on
the behaviour and its change in the foundress and worker wasps with special reference to the appearance of poly-
ethism between foundress and workers after the appearance of the latter.

1) Various activities in foundresses and workers are conveniently classified from the functional point of view as
shown in Table 1.

2) The foundress was always the sole egg-layer among the females of a colony. Egg-laying by workers was
observed only under the condition of disappearance of the foundress.

3) The number of foraging trips by foundresses increased from 1.26 trips/hour to 2.67 trips/hour before and after
hatching of the larvae. Then trips extremely decreased to 0.36 trips/hour after the emergence of workers.

4y After the emergence of workers the foundresses continued to intiate cells, forage for nest materials and feed
larvae, though they stopped almost entirely to forage for food and spent more time on the nest.

5) Worders foraged for food and nest materials, and distributed food to larvae and nest mates.

6) With the attainment of the division of labour between foundress and workers, the colony underwent a rapid
increase in population size. This expansive stage lasted until the time when sexuals emerged.

7y In later stage of nesting, foraging activity of workers changed principally from seeking protein food to carbo-
hydrates such as tree sap to feed the adults of sexuals,
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Fig. 10. Foundress of Parapolybia indica collecting plant hairs from a young leaf of Neolitsea sericea.
Fig. 11. Foundress coating nest materials on the pedicel of the nest.

Fig. 12. Foundress elongating a peripheral cell.

Fig. 13. Ovipositing position of foundress.

Fig. 14. Foundress malaxating prey on the comb.

Fig. 15. Worker abandoning a drop of water.





