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Comparison of pheromone content on the body surfaces of
Apis cerana cerana and Apis mellifera ligustica queens

WU Xiao-Bo~ TIAN Liu-Qin PAN Qi-Zhong ZENG Zhi-JIANG

(Honeybee Research Institute, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract [Objectives] To compare pheromones on the surface of Apis cerana cerana and Apis mellifera ligustica queens
across different life stages and explore the mechanism of queen mating interference between the two species. [Methods] The
components of pheromones on the surface of newly emerged queens, sexually-mature queens and queens engaged in
mating-flights were analyzed by GC-MS. [Results] The results were as follows: in A. C. cerana colonies, 9-ODA was
significantly higher in queens engaged in mating-flights than in newly emerged queens while 9-HDA was significantly higher
in queens engaged in mating-flights than in newly emerged and sexually mature queens. In A. m. ligustica colonies, 9-ODA
was significantly higher in queens engaged in mating-flights than in newly emerged queens. In addition, 9-ODA, 9-HDA and
10-HDA were significantly higher on the body surface of sexually mature A. m. ligustica queens than on sexually mature A. c.
cerana queens, but queens engaged in mating-flights had no significant between-species difference in the amount of these
pheromones. [Conclusion] The quantities pheromones of A. ¢. cerana and A. m. ligustica queens change during maturation
and the content of some pheromones was slightly different in sexually mature queens of these two species. No significant
between-species difference in pheromones was detected in queens performing mating flights.

Key words Apis cerana cerana, Apis mellifera ligustica, queen, pheromones

PRI TR RS ER R AT (2010-09003303 ); HEK AARRIEEETH (31060327 )
** E-mail: wuxiaobo21@163.com
il IAEE, E-mail: bees1965@sina.com

Weks Hi . 2014-05-30, $3Z HI. 2014-10-09



+ 1562 -

A B #2449 Chinese Journal of Applied Entomology 51 %

WA D R R e 2 B Ak 0 TR DL R e
55 A A= Wy Z A AR B R ) EE B A % R
Ve {5 B R IWESE , AUAT LR Bk N (5 B £ AL
AR T SR AT B, A R DU A — 2
P 5 e 5 S 2 ke g oy A M B R SR R
AL AT 48, fEFRs Aol EATZH
MR, BAE 20 42 50 4EAR, EEEEE 2T
AT HEPE B (5 A R TSR R B, 1A
BEOFERS N X 9-F-2 BIER (FH
B} 9-ODA ). 9 #3E-2-Z84M2 (+9-HDA
-9-HDA ), X[ 58 R S ( HOB ). 4-F285E-3-
FEORIE AT (HVA ), Jak S 4 Fig T
YIBOHT LAY AR ER (MO ), AAFAEE (CA ).
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et al., 2003 ). TIEFERMTIFEER, HF
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T M A S VLV Al R 2 2 e it 5 T A R
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ACC) Fl7 KA % % Apis mellifera ligustica Spin
(A5 AML ).
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ErH—PEE, T dp 1245, 500
SR A2 v A B e R R R e e AL L e R
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1.2.2.1 fBigEH
(1) B34 DB-1701MS ( 30 mx0.25 mmx

0.25 um ) A FEBANEFE, B2 H

(2) SR PIWIERE R 100C,
{#£4F 2 min, LA 10 C/min FHEE 270°C, &
¥ 3 min;

(3) PEFEITEEE . 280°C;
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Table 1 The reference retention time, ion and relative abundance of target silylation products

FF5 (EISES ZHEAMBIN (min)  EEEF (mz) ENEEFL (nz) EEEF2 (wz)
Number Pheromones Reference retention time ~ Quantitative ions Qualitative ions 1 Qualitative ions 2

1 HVA 9.27 227 (100%) 129 (65) 143 (35)

2 8-HOAA 9.82 209 ( 100*) 224 (59) 193 (27)

3 C10:1DA 10.45 289 (188*) 273 (55) 199 (100)

4 C10:0DA 11.80 209 ( 100*) 312 (27) 73 (60)

5 9-HDA 12.48 117 (100*) 147 (23) 315 (6)

6 9-ODA 12.73 75 (100%*) 81 (55) 241 (4)

7 10-HDA 13.26 147 (100*) 225 (33) 315 (43)

8 HOB 13.81 73 (100* ) 215 (22) 331 (37)

COFONERE T, O) S EMETT R E THEE, FERGNE TN 100, HEE TS BB LT
*indicates the quantitative ion and the figures in brackets indicate the abundance of each ion. The highest ion abundance is
identified as 100, and the figures in brackets of the other ion are calculated according to the proportion.

F2 PLEEBETIARAREERNIE (ng)
Table 2 The content of pheromones on the body surface of queens Apis cerana cerana (pg)

FRER Wt 57 e P £ AT A T
Pheromones Newly emerged queens Sexual matured queens Mating flight queens
8-HOAA 69.41£8.03 69.10£6.63 66.63+£2.62
HVA 151.79+56.65 119.20+0.83 120.41+1.84
C10:1DA 198.13+50.67 222.59+1.85 221.00+1.46
C10:0DA 208.43+3.32 0 0
9-ODA 418.28+4.55a 510.81+103.93ab 526.50+43.53b
9-HDA 158.92+30.66a 180.42+31.55a 278.74+79.52b
10-HDA 147.24+10.86 154.87+15.70 153.87+11.70
HOB 270.95+15.53 295.47+16.28 307.82+40.31

Al — A8 S bR A AR PR 22 5 B3 (458, P<0.05). TR,

Data with different letters in the same raw indicate significant difference at 0.05 level by t test.

The same below.
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Table 3 The content of pheromones on the body surface of queens Apis mellifera ligustica (ng)

PR e

Sexual matured queens

TRATPE A T
Mating flight queens

RER Wit s e
Pheromones Newly emerged queens
8-HOAA 66.91+7.85
HVA 134.03+33.29
C10:1DA 226.20+15.28
C10:0DA 0
9-ODA 429.50+11.31a
9-HDA 229.96+164.92
10-HDA 265.32+229.24
HOB 379.71+£178.86

67.54+2.02
113.824+12.55
224.64+47.64
0
613.66+170.85ab
265.75+75.69
277.27+£113.64

500.49+73.87

66.79+6.58
119.04+0.47
237.10+14.63
0
561.87+54.84b
295.17491.66
227.70499.19

411.82+102.98

x4 PEERSEAHEBRMAAEIARERZNEE (ng)

Table 4 The content of pheromones of sexual matured queens between Apis cerana cerana and Apis mellifera ligustica (ng)

EISEN Hh e e T M e
Pheromones Sexual matured queens (ACC) Sexual matured queens (AML)

§-HOAA 69.10+6.63 67.5442.02

HVA 119.20+0.83 113.824+12.55
C10:1DA 222.59+1.85 224.64+47.64
C10:0DA 0 0

9-ODA 510.81£103.93a 613.66+170.85b
9-HDA 180.42+31.55a 265.75+75.69b
10-HDA 154.87+15.70a 277.27+113.64b

HOB

295.47+16.28a

500.49+73.87b
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x5 PHEEBSEAFEEMNABIBEHEAREERNEE (g
Table 5 The content of pheromones of sexual matured queens during mating flight between Apis cerana cerana and
Apis mellifera ligustica (ng)

HER Hhe R AT R R TRAT IR e
Pheromones Mating flight queens (ACC) Mating flight queens (AML)
8-HOAA 66.63+2.62 66.79+6.58
HVA 120.41+1.84 119.04+0.47
C10:1DA 221.00+1.46 237.10+14.63
C10:0DA 0 0
9-ODA 526.50+43.53 561.87+54.84
9-HDA 278.74+79.52 295.17+91.66
10-HDA 153.87+11.70 227.70+99.19
HOB 307.82+40.31 411.82+102.98
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