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Abstract The effectiveness of domestic sex-pheromone dispensers at disrupting the mating behavior of codling moths was
assessed at different experimental sites between 2009 and 2011. The rate of decline of trapped male moths ranged from
28.6% to 100% , with an average of 74. 1% . After mating disruption, the average number of males trapped was much
higher than at the control sites, which had obvious trapping peaks. The proportion of fruit damaged in treatment and
control areas in 2010 and 2011, was 32.7% and 91.0% , respectively. In 2009 there was, on average, 60.5% fewer
cocoons and pupae in the trunks of fruit trees in treatment areas than in the control areas. These results suggest that
domestic sex pheromone dispensers are effective in the control of codling moth in orchards.
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Table 1 Some domestic and foreign mating disruption results to the codling moth

. . X HE X Xf B X
Xf HE X 1A% 2 % . .
fab 3 X N N 1L 2 1R
1 i B 2R R d 2R R %2 2
ey VR R (%) (%) ) )
E Ay S = Average Mating Injury ratio  Injury ration . . ) )
. Average . ) : ' ' Injury ratio Injury ratio
Year Location trapped disrupted of the 1° of the 2™ ) . ) ,
trapped . . . of the 1° of the 2™
. adults in rate( % ) generation generation . .
adults in . . generation generation
control in MD in MD . K
MD areas in control in control
areas areas( % ) areas( % )
areas( % ) areas( % )
1978 Medford, OR 0.1 2.9 96. 6 — 2.9 — 22.3
1979 Medford, OR 1.2 26.2 95.4 — 14.8 — 82.4
1989 Daleville, VA 0.1 0.7 85.7 0 0.9+0.6 — 39.5+5.2
1989  Criglersville, VA 0.8 6.7 88.1 1.0x0.8 16 £3.7 23.5+4.7 26.5zx4.3
1990  Criglersville, VA 1.8 17.5 89.7 12.5+3.9 17 £2.4 25.5+4.4 20 £3.9
Cawston,
1990 British 27.5 105.0 73.8 — 0.21 £0.08 — 46.7 £2.7
Columbia
Cawston,
1991 British 2.0 — — — 2.40 £1.02 — 56.7 £2.67
Columbia

TE o+ X HEPEPE T H A 1990—1991 4 Cawston I A AR BE v i) — 21 2 ) 2 el K Ho X IR B9 25 2R (Judd et al. , 1997)

# The chosen is from results of one MD treatment orchards and their controls in Cawston from 1990 to 1991 (Judd et al. , 1997).
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Table 2 Mating disruption settings between 2010—2011

g g 2 ) X 5 Xof B X 5
3 1 % X v
A i [X. g Tl A B Xof B X iR are
O ahEgl Ho A i £ R bty G i A1 RO ()
Year  Treatments Locations MD areas Densi o ! Traps amount Control areas ~ Traps amount
(hm?*) .enslty © in MD (hm?) in control
dispensers
areas areas
Bt B 5 R
1 %ﬁﬂ;]‘j?ﬁj} 0.67 13.2 12 0.67 20
Aksu, Xinjiang
B BEE BT 5
2009 2 %ﬁs#lﬂ,ﬁ”jj 1.33 6.5 6 0.33" 5
Aksu, Xinjiang
7 i BT 3 R
3 i lﬂ,ﬁ“ﬂ 0.67 18.0 12 0.60 10
Aksu, Xinjiang
2010 4 HO R 1.33 60.0 15 0.80 10
Zhangye, Gansu
2011 5 TETD 2.67 40.1 41 1.00 12

Zhongwei, Ningxia

T s 200 IR DX AE 2 1) DX A0 B 0k o £ B T AR

# The control area is in the external of MD area, by our evaluating.
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Table 3 Comparison of average trapping amount between mating disruption orchards and control areas

- H i
I e b ib 3 Average net trapped amount {%ﬁ%ﬁﬁﬁéﬂi( %)
D a1 . T Decline of net trapped
ate and locations reatments 175 m Xﬂ'ﬁﬁ amount
MD Control
b1
A 0 0.03 £0.01" 100.0
Treatment 1
g 2009 b 2
%?5# a3 0.5+0.3 1.3+0.3 64.3
Xinjiang 2009 Treatment 2
bIE 3
AL 0.30 0.4+£0.1 28.6
Treatment 3
i 2010 b 4
HOw A 1.1+£0.3 3.9+£1.5" 72.4
Gansu 2010 Treatment 4
T H 2011 hIH 5
TH AbH 0.01 £0.01 0.07 £0.03 85.7

Ningxia 2011 Treatment 5

Hex 25 EE (1t KK ) represents significant difference by ¢ test (P <0.05); %25 3% B 3 (¢t Ki¥) represents extramely

significant difference by ¢ test (P <0.01) ,

NS o SR el 39 SR i 05 4R P B g R ()
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Ao B XA XF HE DX 1 347 e SR R A 2 A Ak B v )
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P ) Ab B DX SR e B I v X RO 3 Y 1 O 5 Ak
PR 2t T IORT BRIX, R e B AT L e 4 A s FE b 3
ZH 4 FN S A, o ) Ab B DX X R XA L B e AR
I RAEHE T B, 2 ) b 31 XX R XA
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1.0% F1 11. 1% , 7% 2 [n] 40 3 DX P i S SR 35 A7 i
W, TSR3 5 R 32. 7% F191. 0% (& 2) .
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Fig. 1

Net amount variation in mating disruption area (2009—2011)

a. 2009 Hr¥; b. 2010 Hil; c. 2011 &,
a. 2009 Xinjiang; b. 2010 Gansu; c. 2011 Ningxia.
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Fig.2 Fruit injury ratio variation in mating disruption area between (2009—2011)
a. 2009 g, b. 2010 Hif; c. 2011 T,
a. 2009 Xinjiang; b. 2010 Gansuj; c. 2011 Ningxia.
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Fig.3 Trunk cocooning of treatment 1—3 in 2009
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WO A TR G e DX SRR Rl A D0 | ) B b R AR

REL VT 38 T (1) — KB % ( Koch et al. , 1997) , iX
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A, 5 D R0 I 32 45 A OB AR B LA R 3 Y 1Y Ak
PR A Al T B, A B R B 4 1Y B IR ROR
( Charmillot, 1990; Barnes et al. , 1992; Knight
et al. , 1995; Gut and Brunner, 1998; Thomson
et al. , 1999; Witzgall et al. , 2008) . I 4b, W
R [ 325 B 36 5P R A kT AR IS R B gk AT, DA
i B BCHE B 2 A2 e 6 1) 1E A (MceDonough et al. |
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o HOGSERT b5 m i — W AR B, 28 1) &% #E
i AR B R IR R AR B AT 0 3L W) 52 R 22 B
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TSR GE WA SR P B BN, [ -8,
10 -+ i — M -1 - BEAh ik & A oAl LA AN TR
A LART G A o T H RIS B ) 32 A0 P 9 S 2R 2 0k
I A B 005 A S, B - 8,10 — - R T - 1 -

B TRk -1 - BE L PUER -1 - BEX 3 MRS
Yy AEJE 2 Fh ¥ 5 A B ) 7 5 AR A R A 2HIE
So AL AIERERGERE AN S ~- 8 ~ + ZhEEE I -9
— b ke P S W B AN o 3 3 R AR AR B R e
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SRR TN Oy, B 0T R AR AR B R B W N
A L 2R 1 ROR . (H BOR M BE Y R
AR B, fe - 8,10 — + — 8k — M - 1 - BEAE
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et al. , 2010) , ME— 5 B L 0 2 30 2 & M R 1k
T AT BE XS I — 43 AR T 32 3 DA T
R 2K 1) B5R

KTAR B R RO & , 8% 3 1 b5 2 78— 4
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(e BE Wk # K S 2 4 55 F 1 ng/m’ ( Bengtsson
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B (3P R S0 /N ) BT 38 B 500 B VA AOR
(McDonough et al. , 1992; Pfeiffer et al. , 1993)
Witzgall 25 (2008 ) H 8, 728 PR g AE K F N
1 2 1i 5 B R BRI & 35 #1100 g/ hm® A R
S B U ROCR .
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