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Effects of three aliphatic esters of brood pheranone on development and

foraging behavior of A pis cerana cerana workers

ZHANG Han, ZENG Zhi-Jiang , YAN Wei-Yu, WU XizoBo, ZHENG Yundiin (Honeybee Research
Institute, Jiangxi Agricultural University, Nanchang 330045, China)

Abstract: To study the effects of brood pheromone esters ( three aliphatic esters, i e, methyl pamitate,

ethyl pamitate and ethyl oleate ) on development and foraging behavior of Apis cerana cerana workers) , 1
day-old workers were fed with different food, of which the treament group workers were fed with food
(candy) mixed with one of the aliphatic estersat 1% or Q. 1% (w/w) , the control group workerswere fed
with food (candy) without any aliphatic ester; then, the percentage of workerswith developed ovary at wo
phases (7 and 14 day-old) , thewidth of hypophamyngeal glandsof workers at six phases (3, 5, 7, 12, 18
and 21 day-old) and the first foraging age were tested The results showed that (1) At 7 and 14 day-old,

the workers fed with methyl pamitate (1%, 0 1%) with developed ovarieswere less than the control group
in queenless colony. At 14 day-old, the workerswith developed ovaries treated with ethyl pamitate (Q

1%) were significantly less than the control group in queenless colony At 14 day-old, theworkersfedwith
methyl paimitate (1%) and ethyl oleate (1%, Q 1% ) were both significantly less than the control group
in queen-right colony.  (2) At5 and 7 day-old, thewidthsof hypophamyngeal glandsof workers tested with
methyl pamitate (1%, QO 1%) in queen-right colony were longer than the control group, while shorter than
the control group at the later phases (12, 18 and 21 day-old). Fram 7 o 21 day-old, the hypophamyngeal
gland development of treated workerswith ethyl oleate (1%, O 1%) was shorter than that of the control
goup. (3) Of the three aliphatic esters, only methyl paimitate exerted a stronger effect, causing a
significant delay to first foraging age The reaults suggest that different brood pheromones of honeybee have
different biological effects on development and foraging behavior of Apis cerana cerana workers
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Table 1 Effect of three aliphatic esterson ovary developmental rate (%) of Apis cerana cerana workers
M ethyl pamitate Ethyl pamitate Ethyl oleate
Age (d) Experimental
growps Queen-right Queenless Queen-right Queenless Queen-right Queenless
7 1 0% 83*4 4a 200+x50b 33*x29a 133+58a 83+7.6a 67+26a
Q 1% 150+3 2a 183+29b L7+29a 1175 8a 100+50a 83*xl6a
Control goup 30.0+0 2 a 300+50a 1001 2a 133+*58a 100+*3 2a 11 7+29a
14 1 0% 333+7.6b 46 7+2 9B 2505 0a 56 7 +5 8 AB 3175 8B 383+29a
0 1% 36 758 ab 48 3+5 8B 267+7.6a 46. 7 +7. 6B 3L 7+5 8B 41 7+12 6 a
Control goup 51 7+10 4 a 86 7+10 4A 283+29a 66 7+2 9A 58 3+7. 6A 41 7+10 4 a
+ : , 1% 5% Data in the table are

mean +PD. Data of the same day old in the same column were compared, and the cepital and snall letters indicate significant difference at the 1% and
5% level, regpectively 2  The same for Table 2
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Table 2 Effect of three aliphatic esterson width (mm) of hypopharnyngeal glands of A pis cerana cerana workers
M ethyl pamitate Ethyl pamitate Ethyl oleate
Age (d) Experimental
® groups Queen-right Queenless Queen-right Queenless Queen-right Queenless
3 1% 032+x004 a 0 30+0 06 a 035+0 09 a 0 33+0 06 a 030+006a 033+006a
0 1% 034+004 a 0 32+0 07 a 033+0 05 a 034+005a 032+007a 034*005a
Control goup 0 34+0 04 a 0 32+0 06 a 036+0 07 a 034+0 03 a 032+006a 034*003a
5 1% 038+010b 0 32+0 06 a 037+0 05 a 0 40+0 07 a 036+005a 040+007a
0 1% 038+003b 0 35%0 06 a 0 38+0 08 a 0 40+0 06 a 034+004a 040+006a
Control goup 0 34+005a 0 33+0 08 a 0 38+0 07 a 037+x0 05 a 034+008a 037x005a
7 1% 039+004 b 034+006 a 0 43+0 06 a 0 44+0 07 a 03+006b 045+008a
0 1% 039+008b 0 36+0 04 a 0 43+0 08 a 0 43+0 06 a 040+004b 0430 06a
Control goup 0 35+0 05 a 036+0 10 a 0 40+0 08 a 0 40+0 06 a 045+011a 040*007a
12 1% 0 38+0 08B 0 36+0 06 a 042+0 07 a 0 42+0 07 a 043+£005b 042+007a
0 1% 0 36+0 09B 0 36+0 08 a 0 42+0 06 a 0 44+0 07 a 042+004b 044%007a
Control goup 0 45+0 08 A 0 35+0 09 a 039+0 77 a 0 44 +0 08 a 048+009a 044+008a
18 1% 036+007B 0 46 +0 09B 040+0 03 a 0 38+0 06 a 040+006B 038*006a
0 1% 0 34+006B 042+007B 040+0 05 a 0 40+0 09 a 043+003B 040*009a
Control goup 0 41+0 06 A 0 33+0 09 A 041+005a 0 39+0 06 a 044+005A 039*006a
21 1% 033+0 04B 0 46 +£0 06 B 039+0 05 a 0 38+0 05 a 039+005b 038+005a
0 1% 034+006B 0 45+0 06 B 039+0 05 a 0 40+0 06 a 041+007b 040+0 06 a
Control goup 0 38 +0 07 A 033+0 10A 0.39+006 a 039+005a 043+006a 039*005a
23 3 24. 00 £Q 54, 20 79 £1 20,
3 , (1 0%, (P<Q 05)
0 1%) 24 51+1 98
3 3
Table 3 Effect of three aliphatic esterson the age of first foraging of A pis cerana cerana workers
Age of first foraging (d)
. . . 1 2 3 +
Aliphatic ester Experimental groups
1st observation 2nd observation 3rd observation Mean + D
10 26 80 23 31 23 43 24 51+1 98b
Methwl paimitat 01 24. 60 23 83 23 57 24000 54 b
eyl pamiiate Control group 20 10 22 17 20 10 20079+1 20 a
10 24, 07 24 50 23 20 23 92+0 66 a
. 01 25 43 25 23 23 83 24.83+0 87 a
Ethyl pamitate
Control group 23 40 20 27 2427 22 65+2 10 a
10 21 13 18 37 21 43 20 31%1 69 a
01 21 20 19 93 20 87 20 67 +0 66 a
Ethyl oleate
Control group 19 40 19 43 2020 19 68 +0 45 a
5% Data of the sane aliphatic ester in the same column were compared, and the different

letters indicate significant difference at the 5% level
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