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Abstract: To study the effects of brood pheromone esters (methyl pamitate, ethyl pamitate and ethyl
oleate) on feeding and capping behavior of workers and development of the queens of Apis cerana cerana
and A mellifera ligustica, 1-day-old worker larvae were tranderred o the artificial queen cellsmade of bee
wax that were mixed with three aliphatic esters at concentrationsof 1% and Q 1% (w/w), and then the
acceptance of queen cells weight of each larva, and weight of royal jelly in each queen cell were tested
Dummy larvae made of paraffin mixed with three aliphatic esters at the concentrations of 1% and O 1 %
(w/w) , regpectively, were introduced into the enpty cells, and the worker acceptance of cellswas tested
After dripping royal jelly mixed with three aliphatic esters at the concentrationsof 1% and 0. 1% (w/w) ,
repectively, into the queen cellswhen the larvaewas 1-, 2- and 3-day-old, the emergence weight and the
guantity of ovarioles of queen were tested The results shaved that (1) Methyl pamitate (0 1%)
significantly improved the weight of larvae in each queen cell in both A cerana cerana and A mellifera
ligustica (2) Methyl pamitate (1%, O 1%) and ethyl oleate (1%, Q 1%) significantly increased the
capping rate of the dummy larvae in A mellifera ligustica (3) Ethyl oleate (1%, Q 1%) significantly
depressed weight and ovarioles of the queen in both A cerana cerana and A mellifera ligustica These
rexults indicate that different brood pheramones of honeybee have different biological effects
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Table1l Effect of three aliphatic ester sat different concentrationson feeding behavior of workers
(%) (mg)
(%) Worker acceptance (mg) W eight of royal jelly in
Treament of queen cells Weight of individual larva individual queen cell
Esters Colony na )
concentration
A cc Am | Acc Am L Acc A m |
1 639+40a 82+53a 5855 5A 1180+228a 526=+7. 6a 648 8+52 3 a
1 01 67.3x21a 896*67a 57 1+84A 1228+216b 531+57a 659 9+512a
0 (CK) 65 2+41a 842+73a 353+78B 1034+149a 597+31a 684 4+653a
1 68 9+40a 821+82a 426+6 8A 1200+144a 52 3+26a 649 4+60 3 a
2 01 653+21a 791+81la 439+94A 1314+189b 51 1+66a 628 4+769a
M ethyl pamitate 0 (CK) 64 2+41a 847+71a 284+58B 108 5+163a 57 16 1a 667 7+835a
1 834+55a 136 8+12 6 a 560 6 +£99 8 a
3 01 86 7+9 8a 150 8+28 7 b 543 1+98 9 a
0 (CK) 87.6+*89a 128 3+27. 7 a 582 8+£100 8 a
1 626+86a 8L7+39a 334*27a 1125+129a 51 7+7 7a 543 9+57.2a
1 01 64 0+83a 828+74a 339*x44a 111 7+17 1a 521+4 3 a 516 4+63 3 a
0 (CK) 64 7+t36a 84+x67a 3B 9+xh6a 1130+95a 549+35a 5445+454a
1 60 1+59a 821+82a 283+68a 1006+194a 564+67a 4258+787 a
2 01 63 0+34a 835+75a 27.5291a 960+163a 544+7 1a 459 4+78 4a
Ethyl pamitate 0 (CK) 625+71a 87.3*x57a 301*59a 920+224a 591+63a 439 7+342a
1 86 3+6 2a 122 08 5 a 560 1+58 0 a
3 01 89 7+60a 114 7+21 7 a 605 1+52 9 a
0 (CK) 9. 7+56a 110 3+14 4 a 586 7+74 5 a
1 67.8+x95a 913+*54a 430+111a 77.3+x117a 550+x56a 499 2+654 a
1 01 65 8+65a 9377 2a 456+17.9a 755+148a 506+101a5132+459a
0 (CK) 703+t59a 891+48a 4479 2a 690+x151a 491+117a4931+39 3a
1% 666+t51a 8.4+91a 5L6+72a 1032+170a 57.8+4 9a 637.7%59 2a
2 Q1% 67.9+107a 84 7+107a 48 7+82a 957+209a 58 7+56a 63L5+46 7 a
Ethyl oleate 0 (CK) 701+73a 917+84a 478+131a 900+27.9a 550+9 7a 657 0+56 6 a
1 83 6+49a 103 5+14 8 a 626 9+54 7 a
3 01 88 7+7.0a 96 5+16 2 a 634 8+48 4 a
0 (CK) 90.0+92a 90 0+21 7 a 660 2+41 9 a
Acc: Apis cerana cerana; A m. L: Apismellifera ligustica Only wo colonieswere detected for A cerana cerana
( +D) : (P>005), 1% 5%

Camparion of same ester data (mean £ D) in the same column of one colony, the same letter indicate no significant differences
(P>0 05), and the different cepital lettersand snall letters indicate significant difference at 0. 01 level and Q. 05 level regectively The same below.
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Table2 Effect of three aliphatic ester sat different concentrationson the capping rate (%) of
the dunmy larvae n Apismellifera ligustica
(%)
Colony na Treatment concentration M ethyl paimitate Ethyl pamitate Ethyl oleate
1 33724 7A 07+03a 18 3+7.5A
1 a1 29 7+20 2A 00a 16 0+1 8A
0 (CK) Q0B 00a 00B
1 34 3+20 5A 24+16a 14 7+7.6A
2 01 31 7+18 3A 00a 15 5+6 3A
0 (CK) 00B 00a 00B
1 37.0+14 0A 12+07a 17.3+6 2A
3 a1 26 3+15 0A 00a 153+x6 7A
0 (CK) Q0B 00a 00B
2 :
(1 0%, 0 1%)
(P<Q 01); 23
3 3
Table3 Effect of three aliphatic ester sat different concentrations on the queen development
(mg)
(%) Emergence weight of a queen Quantity of ovarioles of a queen
Larval age
. Treament
Esters with royal )
jelly added concentration
(Day-old) Acc Am | Acc Am L
1 177.0+19 8 a 247.0+10 6 a 183 5+8 9 a 258 6+12 0 a
01 172 2+22 7 a 247. 712 3 a 1805+24 7 a 257.6+13 9 a
0 (CK) 175 9+10 6 a 251 6+17. 7 a 182 1+9. 9 a 250 9+18 2 a
1 164 6+22 0 a 249 0*x12 5a 177.0+18 7 a 258 4+11 8 a
M ethyl pamitate 01 166 5+20 5 a 248 2+151a 178 7+16 1 a 250 6+13 1a
0 (CK) 169 4+10 9 a 245 6*11 7 a 186 3+13 1 a 256 7+12 6 a
1 174 4+10 1 a 245 0+16 0 a 183 5+8 9 a 256 3+17.0 a
01 172 0+x19 1 a 249 3*15 2 a 1805+24 7 a 264 6+16. 1a
0 (CK) 169 4+10 9 a 249.6+150a 182 1+9 9 a 259 5+15 8 a
1 169 2+14 5a 217.2+11 6 a 185 9+13 9 a 228 6+19 8 a
01 169 5+12 3 a 216 0x9 2 a 182 0+11 3 a 225 5+54a
0 (CK) 175 9+10 6 a 225 3+22 3 a 187.0+11 7 a 231 4+23 0 a
1 174 1+11 9 a 224 4+23 6 a 187.0+11 2 a 231 4+22 5a
01 170 7+12 0 a 224 9*17. 4 a 181 5+11 5a 237.5+18 5a
Ethyl pamitate 0 (CK) 174 0+12 6 a 218 4+21 6 a 186.3+13 1 a 227.1+12 0 a
1% 171 4+10 3 a 226 9+18 3 a 181 8+12 2 a 238 7+18 8 a
0 1% 172 8+15 3 a 223 4+5 3 a 184 8+11 7 a 236.3+t59a
0 (CK) 169 4+10 9 a 21979 7 a 182 1+9. 9 a 232 5+17.3 a
1 160 0+11 2 a 2309*+13 6 a 170 5+8 5 a 241 5+10 4 a
01 161 7+9 2 a 227.2+14 8 a 172 3+6. 2 a 239 4+13 9 a
0 (CK) 175 9+106 b 251 6+17.7b 187.0x11 7 b 259.9+18 2 b
1 157.4+8 3 a 226.3+21 4 a 168 8 +9. 9 a 232 5+x159a
01 157.9+8 1 a 222 3+*15 8 a 172 2+7. 8 a 235 2+16 8 a
Ethyl oleate 0 (CK) 174 0+£12 6 b 245 6+11 7hb 186 3+13 1b 256 7+12 6 b
1 159 3+7. 6 a 213 1+94a 171 5+9 la 224 4+90a
01 158 1+4 4 a 2159+11 0a 168 2+4 2 a 226.1+14 0 a
0 (CK) 169 4+109b 249 6+150b 182 1+99b 250.5+158b
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