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�The queen substance that secreted by the madibular
gland of honeybee queen. Apis mellifera L. reported to 
be responsible for the inhibition of ovarian development
in workers and to suppress the tendency of workers to 
constract queen cells
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The major component in the queen substance is (90DA) E-
9-oxo-2-decenoic acid
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Therefore, the present work was designed to study the 
efficiency of the queen substance of honeybee queens 
as biocontrol agent against the  black cutworm, Agrotis
ipsilon (Hufn.). The queen substance is possible 
alternative control agent (Shaposhnikova, 1983 and 
Taksidi et al., 1983
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Extraction of queen substance

Twenty lower half heads of newly mated localized Camiolan
queens were carried over in centrifuge tubes and 2ml acetone was
added, then dispersing took place at 20000 rpm for about 2 
minutes. The filterate considered as the highest concentration of 
queen substance was kept in light dark glass bottle.
The sediment, however, was dispersed with another 2ml 
acetone and refiltrated to obtain the second extract, which 
contains low concentration of QS (least concentration). The two 
extracts were kept in refrigerator until needed.



Exposure techniques:

Early 4th instar A. ipsilon larvae were treated with the two 
cons. Of QS of the two races either

-Topically  (on the thorax) with 2, 5 and 10µµl/ larva

-by injection ( in the 1st abdominal leg) 2 and 5 µl/larva





Table (1): Effect of Apis mellifera carnica (A.m.c.) and Apis mellifera
mellifera (A.m.m.) injected queen substance at the dose of 2µl/larva on 
some parameters of the black cutworm, Agrotis ipsilon. 

Least concentration of Qs Highest concentration of Qs 
Parameters 

A.m.c. A.m.m. +ve control L.S.D A.m.c. A.m.m. +ve control L.S.D 
-ve control 

duration periods 4th   
of treated larval 5th  
instars/day        6th  
 
total 4th -6th  

3.25±0.11b 
2.27±0.12b 
3.86±0.10a 

 
9.38±0.33b 

3.74±0.23a 
3.56±0.12a 
3.19±0.10b 

 
10.49±0.45a 

2.35±0.11c 
2.50±0.11b 
2.58±0.12c 

 
7.43±0.34c 

0.46 
0.34 
0.31 

 
0.70 

3.30±0.11a 
3.38±0.24b 
2.36±0.13b 

 
9.04±0.48b 

4.29±0.09b 
4.23±0.09a 
5.73±0.10a 

 
12.25±0.09a 

2.35±0.11b 
2.50±0.11c 
2.58±0.12b 

 
7.43±0.34c 

0.290 
0.413 
0.321 

 
0.613 

2.90±0.07 
2.30±0.10 
2.00±0.00 

 
7.20±0.27 

% larval mortality  16.7 36 5 11.1 12 5 2 
% pupation  78.57 87.5 94.74 

 
92.86 95.45 94.74 

 
98.2 

Duration of pupal stage  7.70±0.15b 9.67±0.19a 4.33±0.11c 0.42 10.54±0.14b 13.70±0.22a 4.33±0.11c 0.502 3.30±0.10 
Pupal weight (mg) 32.00±2.00a 15.20±1.00b 33.00±1.00a 0.04 26.40±1.00b 16.40±1.00c 33.20±1.00a 0.028 35.80±0.01 
% Emergence  84.5 84 94.7  91.6 92 94.70  100 

Adult longevity     ? 
? 

8.57±0.20c 
5.33±0.33b 

9.67±0.67b 
4.43±0.20c 

11.50±0.19a 
10.10±0.28a 

0.80 
0.85 

9.56±0.18b 
7.75±0.25b 

8.86±0.40b 
9.63±0.50a 

11.50±0.19a 
10.10±0.28 

0.755 
1.163 

11.70±0.14 
14.50±0.20 

Fecundity  0b 0b 293.80±9.77
a 25.99 0c 79.88±17.45b 293.80±9.77a 38.153 1017.35±0.80 

Fertility 0b 0b 257.1±10.57
a 28.10 0b 0b 257.1±10.57a 28.096 945.95±0.6 

% Hatchability 0 0 87.51  0 0 87.51  92.98 
 



Table (2): Effect of Apis mellifera carnica (A.m.c.) and Apis mellifera mellifera (A.m.m.) 
injected queen substance at the dose of 5µl/larva on some parameters of the black cutworm, 
Agrotis ipsilon. 

Least concentration of Qs Highest concentration of Qs Parameters 
A.m.c. A.m.m. +ve control A.m.c. A.m.m. +ve control 

-ve control 

duration periods 4th   
of treated larval 5th  
instars/day        6th  
 
total 4th -6th  

3.63±0.13 
4.67±0.13 
2.00±0.00 

 
10.30±0.26 

2.25±0.10 
2.42±0.12 
3.39±0.12 

 
8.06±0.22 

4.33±1.03 
3.18±1.03 
3.38±1.03 

 
10.89±3.09 

2.25±0.10 
2.42±0.12 
3.39±0.12 

 
8.06±0.22 

2.90±0.07 
2.30±0.10 
2.00±0.00 

 
7.20±0.27 

% larval mortality  16.7 5 26.30 5 2 
% pupation  73.33 88.89 87.50 88.89 98.2 
Duration of pupal stage  9.27±0.19 5.07±0.18 4.04±1.02 5.07±0.18 3.30±0.10 
Pupal weight (mg) 79.07 83.30 99.67 83.30 35.80±0.01 
% Emergence  29.00±0.00 28.00 23.00±1.00 28.00±0.00 100 

Adult longevity     ? 
? 

11.43±0.30 
8.67±0.20 

10.78±0.22 
8.50±0.22 

10.60±1.02 
11.25±1.07 

10.78±0.22 
8.50±0.22 

11.70±0.14 
14.50±0.20 

Fecundity  0 230.50±4.45 30.13±4.76 230.50±4.45 1017.35±0.80 
Fertility 0 189.50±5.79 0 189.50±5.79 945.95±0.6 
% Hatchability 0 

All treated 
larvae died 
within 2-7 

days 

86.12 0 

All treated 
larvae died 
within 2-7 

days 

86.12 92.98 
 



Table (3): Effect of Apis mellifera carnica (A.m.c.) and Apis mellifera mellifera
(A.m.m.) queen substance applied topically at the dose of 2µl/larva on some 

parameters of the black cutworm, Agrotis ipsilon.

Least concentration of Qs Highest concentration of Qs Parameters 
A.m.c. A.m.m. +ve control L.S.D A.m.c. A.m.m. +ve control L.S.D 

-ve control 

duration periods 4th   
of treated larval 5th  
instars/day        6th  

total 4th -6th  

3.27±0.12a 
3.60±0.13a 
3.43±0.20a 

 
10.30±0.45a 

3.30±0.09a 
3.26±0.09a 
3.28±0.11a 

 
10.49±0.29a 

2.47±0.10b 
3.40±0.14a 
3.63±0.09a 

 
9.50±0.18a 

0.303 
--- 
---  
 

---- 

2.20±0.11b 
2.27±0.12b 
6.83±0.79a 

 
11.30±1.02b 

4.78±0.21a 
3069±0.09a 
4.69±0.09a 

 
13.16±0.39a 

2.47±0.10b 
3.40±0.14a 
3.63±0.09c 

 
9.50±0.18c 

0.492 
0.330 
0.955 

 
1.221 

2.90±0.07 
2.30±0.10 
2.00±0.00 

 
7.20±0.27 

% larval mortality  0 0 0 0 8 0 2 
% pupation  85.71 76.19 100 

 
91.67 69.57 100 

 
98.2 

Duration of pupal stage  7.40±0.15a 5.69±0.12b 4.80±0.18c 0.439 10.20±0.33a 6.69±0.12b 4.80±0.18c 0.561 3.30±0.10 
Pupal weight (mg) 33.89±0.00a 14.07±1.00c 28.60±0.00b 0.240 26.66±1.50a 12.49±1.00a 28.60±0.00a --- 35.80±0.01 
% Emergence  93.3 80 95.35 0.846 93.3 72 96.35  100 

Adult longevity     ? 
? 

16.00±031a 
14.25±0.48a 

10.13±0.29c 
6.29±0.18c 

11..83±0.21b 
9.75±0.31b 0.904 19.29±0.36a 

17.30±0.33a 
11.89±0.35n 
8.50±0.22c 

11.83±0.21b 
9.75±0.31b 

0.992 
0.893 

11.70±0.14 
14.50±0.20 

Fecundity  86.50±4.48b 0c 312.22±6.76a 16.17 248.00±6.36b 0c 312.22±6.76a 17.450 1017.35±0.80 
Fertility 45.50±2.99b 0c 290.50±7.30a 16.44 112.70±14.7b 0c 290.50±7.30a 23.366 945.95±0.6 
% Hatchability 52.60 0 93.04  45.4 0 93.04  92.98 

 



Table (4): Effect of Apis mellifera carnica (A.m.c.) and Apis mellifera mellifera
(A.m.m.) queen substance applied topically at the dose of 5µl/larva on some 

parameters of the black cutworm, Agrotis ipsilon.

Least concentration of Qs Highest concentration of Qs Parameters 
A.m.c. A.m.m. +ve control L.S.D A.m.c. A.m.m. +ve control L.S.D 

-ve control 

duration periods 4th   
of treated larval 5th  
instars/day        6th  

total 4th -6th  

2.33±0.13c 
4.40±0.13a 
6.67±0.63a 

 
13.40±0.89a 

3.48±0.09a 
3.50±0.10b 
4.24±0.13 

 
11.220.32b 

2.63±0.08b 
3.13±0.13c 
3.30±0.10c 

 
9.06±0.21c 

0.293 
0.335 
0.900 

 
1.179 

2.71±0.13b 
5.69±0.36a 
4.69±0.35a 

 
13.09±0.84a 

3.60±0.10a 
3.00±0.00b 
3.00±0.00b 

 
9.60±0.10b 

2.63±0.08b 
3.13±0.13b 
3.30±0.10b 

 
9.06±0.21b 

0.298 
0.483 
0.538 

 
1.042 

2.90±0.07 
2.30±0.10 
2.00±0.00 

 
7.20±0.27 

% larval mortality  14.26 100 4.7 0 100 4.7 2 
% pupation  73.33 0 92.87 

 
76.92 0 92.87 

 
98.2 

Duration of pupal stage  9.90±0.32a 0c 5.61±0.12b 0.649 10.50±0.17a 0c 5.61±0.12b 0.414 3.30±0.10 
Pupal weight (mg) 22.94±0.50b 0c 28.00±0.01a 0.200 29.08±0.01a 0b 28.00±0.01a 0.028 35.80±0.01 
% Emergence  86.70 0 93.48  80.00 0 93.48 0.454 

0.687 
100 

Adult longevity      ? 
                            ? 

17.43±0.20a 
15.75±0.25a 

0c 
0c 

10.67±0.11b 
8.42±0.15b 

0.455 
0.480 

18.40±0.25a 
22.20±0.37a 

0c 
0c 

10.67±0.11b 
8.42±0.45b 

3623 11.70±0.14 
14.50±0.20 

Fecundity  215.30±8.30b 0c 325.58±8.45a 21.64 205.80±15.20b 0c 325.58±8.45a 18.33 1017.35±0.80 
Fertility 101.50±7.60b 0c 309.00±8.41a 37.37 0 0b 209.00±8.41a  945.95±0.6 
% Hatchability 47.2 0 94.91  0 0 94.91  92.98 

 



Table (5): Effect of Apis mellifera carnica (A.m.c.) and Apis mellifera
mellifera (A.m.m.) queen substance applied topically at the dose of 

10µl/larva on some parameters of the black cutworm,  Agrotis ipsilon .

Least concentration of Qs Highest concentration of Qs Parameters 
A.m.c. A.m.m. +ve control L.S.D A.m.c. A.m.m. +ve control L.S.D 

-ve control 

duration periods 4th   
of treated larval 5th  
instars/day        6th  

total 4th -6th  

3.83±0.21a 
4.50±0.15a 
9.30±0.38a 

 
17.63±0.74a 

2.40±0.11c 
2.50±0.11b 
2.50±0.11b 

 
7.40±0.33c 

3.36±0.13b 
2.57±0.14b 
2.71±0.22b 

 
8.64±0.49b 

0.411 
0.355 
0.604 

 
0.803 

3.46±0.14a 
3.39±014a 
4.50±0.45a 

 
11.35±0.73a 

3.00±0.00b 
3.13±0.26a 
2.40±0.13b 

 
8.53±0.39b 

3.36±0.13a 
2.27±0.14b 
2.71±0.22b 

 
8.64±0.49b 

0.303 
0.548 
0.759 

 
0.985 

2.90±0.07 
2.30±0.10 
2.00±0.00 

 
7.20±0.27 

% larval mortality  15.46 16.70 13.30 23.07 21.05 13.30 2 
% pupation  91.67 75.00 89.47 

 
83.33 93.33 89.33 

 
98.2 

Duration of pupal stage  10.40±0.15b 11.33±0.14a 7.10±0.29c 0.616 11.40±0.16a 9.71±0.10b 7.10±0.29c 0.598 3.30±0.10 
Pupal weight (mg) 25.58±1.80b 31.10±1.00a 30.91±0.02a 0.410 28.31±7.50a 28.80±1.00a 30.90±0.02a --- 35.80±0.01 
% Emergence  100 66.70 100  100 77.80 100  100 

Adult longevity     ? 
? 

19.29±0.33a 
17.30±0.25b 

15.33±0.67b 
14.73±0.40a 

9.29±0.18c 
7.33±0.21c 

1.776 
1.014 

9.43±1.15b 
4.30±0.33c 

18.17±0.17a 
14.63±0.32a 

9.29±0.18b 
7.83±0.11b 

2.411 
0.893 

11.70±0.14 
14.50±0.20 

Fecundity  161.80±26.60b 40.11±2.71c 289.3±13.5a 39.82 0b 211.63±42.40a 289.3±13.50a 97.092 1017.35±0.80 
Fertility 0c 36.33±2.44b 255.0±16.0a 25.28 0b 0 255.0±16.03a 32.214 945.95±0.6 
% Hatchability 0 90.58 88.14  0 0 88.10  92.98 

 







Obtained results revealed toxic activity to the treated 
larvae, growth inhibition and sterilizing action of the 
emerged adult females.

The ovary of female moth of the black cutworm 
resulted from exposed larvae to different doses of 
queen substance is greatly reduced and contained 
no or low number of developing eggs in the 
ovarioles as compared to that of control moth. 

�Therefore, the honeybee queen substance can be 
used as a safe and effective biocontrol agent 
against the  black cutworm and other related 
insects.


