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Abstract Sex pheromone of insects were studied profoundly in half past a century especially in Lepidoptera. Helicoverpa

armigera ( Hiibner) ( Lepidoptera: Noctuidae) was a serious pest in the world we provide a comprehensive overview

about sex pheromones of H. armigera in this paper mainly focusing on the methods of pheromone extraction and

identification biosynthesis regulation reorganization and the role of each components. Future research prospects are also

discussed.
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Table 1

Components and ratio of sex pheromone in Helicoverpa armigera

Sex pheromone chemicals Ratio ( %)

References

( Piccardi et al.

(Z) 41-hexadecenal

1977; Gothilf et al.

1978; Rothschild 1978; Dunkelblum et al.

N Helicoverpa zea

(Z1146: Al) 100. 0 1980; Kehat et al. 1980; Nesbitt et al. 1980; Konyukhov et al. 1983; Kehat
' and Dunkelblum 1990; Wu et al. 1997; 2001; Wang et al. 2005)
( Z) 9-hexadecenal 5 54.5 ( Dunkelblum et al. 1980; Nesbitt et al. 1980; Wu et al. 1997;
(Z946: Al) T 2001; Wang et al.  2005)
( Z) <7 -hexadecenal
0.6 ( Kehat and Dunkelblum 1990; 2001; Wang et al.  2005)

(Z746: Al)

( Nesbitt et al. 1979; Dunkelblum et al. 1980; Kehat and Dunkelblum 1990; Wu
Hexadecanal( 16: Al) 4.0

et al. 1997, 2001)
( Z) 9+etradecenal

1.5 ( Kehat and Dunkelblum 1990; 2001)

(7944: Al)
1-hexadecanol( 16: OH) 3.56.0 (Nesbitt et al.  1979; Dunkelblum et al.  1980; Wu et al. 1997)
( Z) 41-hexadecenol 5588 ( Nesbitt et al.  1979; Konyukhov et al.  1983; Kehat and Dunkelblum 1990; Wu
(Z1146: OH) T et al. 1997, 2001; Wang et al.  2005)
(Z) 41+etradecenal .

Gothilf et al. 1978; Konyukhov et al. 1983)
(Z1144: Al)

P Helicoverpa assulta

~
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2
Table 2 Candidate sex pheromone in

Helicoverpa armigera

Candidate sex

References
pheromone chemicals
Tetradecanal ( 14: Al)
2001
Wang et al.
( Z) 9-hexadecenol ( Z9-46: OH)
2005
Konyukhov
(Z) 41+etradecenyld -0l ( Z11-4: OH)
et al. 1983
Konyukhov
( Z) 41-hexadecenyl acetate ( Z11-44: Ac)
et al. 1983

20 80

H. zea -

( Raina and Klun 1984) ,

33

C
Tyr-Phe-Ser-Pro-Argd.eu-NH,

( pheromone biosynthesis
PBAN) ( Raina et al.
1989; Raina and Kempe 1990) .

activating neuropeptide

PBAN PBAN
G
ATP
cAMP cAMP
A A
A A
( FAS)
A 1 ( Tang et al. 1989;
Roelofs 19953) ,
A . .

(Z) 41-hexadecenal,;

A 11 9
(Z) -9 -hexadecenal ( Z) 7-hexadecenal
2 2 ( Choi et al.  2002)
PBAN ( juvenile
hormone JH) PBAN
( Fan et al.
1999: Rafaeli et al. 2003) .
( 2002) .
3
7 o
6
( Ming et al.  2007) .
( Ming et al.  2007)

( Kou and Chow 1987; Ming
et al.  2007) .

( Ming et al.
2007) .
2~6h
( Kamimura and Tatsuki 1993) .
( Park et al.  1996) .

( Kingan et al.  1995; Wedell 2005) .

3

93%
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Fig. 1 Proposed model for the interaction of PBAN with a receptor on the sex pheromone gland

of a corn earworm female( Roelofs

1986; Ahn et al. 2002) .

( Raina et al.

( Hou and Sheng 1999) ,

( 2002) .

1995)

( pheromonostatic peptide PSP)
1995) .

peptides  SP) ( Kingan et al.

melanogaster sex peptide DrmSP)
PBAN
et al. 1999 2000)

o

( sex peptide in H. armigera

( sex

( Drosophila

( Fan

SPR) "
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2002) .

( pheromone-binding protein PBP)

( Hildebrand and Shepherd 1997) .

2 1) PBP
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16:Acid 18:Acid
All A9
All
Z11-18:Acid Z11-18:Acid
-2C -2C
Z11-16:Acid 79-16:Acid Z727-16:Acid
Reduction
Z11-16:Acid 79-16:Acid 727-16:Acid
2 ( Choi et al.  2002)
Fig. 2 Proposed pathways for the biosynthesis of pheromone components produced by females of the corn
earworm( Helicoverpa zea) ( Choi et al.  2002)
( Hanin et al.  2011) . 2
( Ziegelberger 1995) . 2)
o pH
4 ( Damberger et al. 2000;

Laughlin et al.  2008) .

40
144 20
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( 2005) .
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(
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PBP 2 ( Tamhankar
( Wang et al. et al. 2003) .
2004) . 7946 Al
PBP ( Wang
et al. 2004) PBAN
( 1 ) Z1144:A1 1 10 pg
( Rafaeli et al.  2003) Z1146: Al
( Gothilf et al.
o 1978) . 4% ~ 7% 16: Al Z11-
16: Al 7946: Al
(Wu et al. 1997)
16: Al ( Kehat
and Dunkelblum 1990) .
( Anderson et al.  2007) . 7944: Al
5
( Rothschild 1978) .
( Gothilf et al.  1978) 5%
( Kehat and Dunkelblum 1990) .
N 7746: Al
N o 1% 7746: Al 2 mg
7Z1146: Al o 1%
. 0.1.1 10 pg
10 pg ( Gothilf ( Kehat and Dunkelblum 1990) . 2.3%
et al. 1978) 7746: Al
79416: ( Kehat et al. 1980) .
Al 71146: Al 10 ( Z1146:
1993) . Roelofs and Cardé( 1977) Al 7Z1146: OH
( Kehat and Dunkelblum 1990;
( primary components) 1995; Wuetal. 1997) . 16:
OH ( Nesbitt et al.
. 1980) .
( secondary
components) Z1146: Al ( Teal er al. 1986) .
( Piccardi et al. 1977, 7946:
Gothilf et al.  1978; Rothschild 1978; Konyukhov OH( Wang et al. 2005) 14: Al ( 2001)

et al. 1983) , 7946: Al
90% ~99%  Z1146: Al 10% ~ 1%
7946: Al

( Kehat
et al. 1980; Nesbitt et al. 1980; Kehat and

Dunkelblum 1990) .

Z1146: Ac
1983) 4

Z1144 : OH ( Konyukhov er al.
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