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Table1l. Thetimes of queens were observed in the same grid square or neighbouring square and fight

times in colonies with manipulated queens

No. 1 colony No. 2 colony No. 3 colony
. Unmarked Unmarked  Golden Redqueen Redqueen Bluequeen White White Green
e
queenvs dueenvsblue queenvs  vsblue vsyelow vsyelow queenvs queenvs queenvs
goldenqueen  dueen bluequeen  queen queen queen greenqueer red queen Red queen
May 7 4(0) 11(0) 5(0) 0(0) 0(0) 12(0) 9(0) 0(0) 38(0)
Golden queen Bluequean
May 8 12(0) 36(0) 46(0) 22(0) 27(0) 30(0) 24(0)
killed killed
May 9 / 19(0) / 0(0) 0(0) 16(0) 0(0) 0(0) 65(0)
Unmarked
May 10 / / 5(0) 4(0) 2(0) 0(0) 0(0) 36(0)
queankilled
May 11 / / / 14(0) 17(0) 0(0) 0(0) 42(0) 0(0)
Total 4(0) 42(0) 5(0) 55(0) 67(0) 52(0) 36(0) 72(0) 163(0)
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Table2. Thetimes of queens were observed in the same grid square or neighbouring square and fight
times in colonies with un-manipulated queens

NO.4 colony No.5 colony No.6 colony

Green  Yedlow LNeg]t?/s White  Green
gueenvs queenvs q reen  dueenvs queenvs
red queen red queen 9 red queen red queen

Date Orange Orange White  Green
gueenvs queen queen queenvs
white  vsred  vsred yellow

queen  queen  queen  queen queen
May7 3(1)  0(0) * 7(0) 1(0) 84)  5(1) 0 5(2)
Orange White  Green Yellow  White Green
May8  queen / queen  queen queen  queen / queen
killed killed killed killed killed killed
May 9 / / / / / / / /
May 10 / / / / / / / /
May 11 / / / / / / / /
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Figl Quantity of mandibular gland substances produced by queensin single queen (white bar) and
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multiple-queen colonies (grey bars). Bars represent the mean+SD peak areas for 3 individuals.
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Fig2 Reative proportions of tergal gland products extracted from queens reared in single queen (white bar)
and in multiple-queen colonies (grey bars). Bars represent the meantSD peak areasfor 3 individuas, with
the exception of polygynous colony 2 for which extract of only 1 queen was successfully analyzed.

1: hexadecenoic acid (methyl ester), 2: hexadecanoic acid (methyl ester), 3: hexadecanoic acid,

4: octadecenoic acid (methyl ester), 5: octadecanoic acid (methyl ester),  6: 9-octadecenoic acid,
7. octadecanoic acid, 8: decyl decanoate, 9: tricosene, 10: tricosane, 11: decyl dodecanoate,
12: pentacosene, 13: pentacosane, 14: decyl tetradecanoate, 15: heptacosene, 16: heptacosane,
17-19: unidentified peaks, 20: nonacosene, 21: nonacosane, 22: unidentified peak, 23: hentriacontene,

24: hentriacontane.
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/] MANOVA HI ANOVA J7 kAl B F AN 2 R 0 BB A & i 22 e A5 R
N, =AML R ) A EE ) 2 T R 2 . (ANOVA: HOB (P=0.33), 9-ODA
(P=0.13), HVA (P=0.39), 9-HDA (P=0.26), 10-HDAA (P=0.47), 10-HAD (P=0.76); MANOVA:
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Sudy on the biological characteristics of multiple-queen

colonies of Apis mellifera ligustica

Hu Fuliang®’, Zheng Huoging', Jin Shuihua?, R Hepburn® > C W Pirk*
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®Department of Zoology & Entomology, Rhodes University, Grahamstown 6140, South Africa
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Abstract

Multi-queen colony is the colony organized artificially with three or more egg-laying
gqueens. By means of biologica and environmental inductions, multi-queen colony was
organized, and that queens could move around peacefully and give normal eggs-output in the
same laying area. We studied the queen-queen relationship in initial stage and queen
pheromones of multi-queen colonies as well as its oviposition characteristics. The results
showed that queens never tussled in despite of neighboring several times reveals that
biological induction performed before organizing affects queens tussle behavior significantly.
The pheromone contents of the mandibular and tergal glands of queens have no significant
difference between single-queen and multiple-queen colonies. We also put forward a
hypothesis to explain how the multiple queens solve the oviposition conflict when they laying
eggs in the same laying area based on the egg-laying maps of multi-queens in artificial and
natural conditions.

Key words. multi-queen colony, biological characteristic, biological induction, tusse
behavior, pheromone, oviposition conflict.
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