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Population dynamics and insecticide resistance of the diamondback
moth on plateau spring rape crops

LAI You-Peng”~ FENG Li-Rong GUO Qing-Yun"

(Plant Protection Institute of Qinghai Academy of Agriculture and Forestry Sciences, Qinghai Province Key Laboratory of Integrated
Pest Management, Xining 810016, China)

Abstract [Objectives] To understand the population dynamics and insecticide resistance of the diamondback moth in
plateau spring rape crops. [Methods] The population dynamics of a wild diamondback moth population of were investigated
by trapping and insecticide resistance was assayed with the leaf-diping method. The control effect of different insecticides was
also assessed. [Results] Three generations of the diamondback moth occurred annually at Qinghai, the third generation was
significantly smaller than the first and second at altitudes higher than 2 500 m. Most moth activity occurred between 20:00 to
04:00. The diamondback moth cannot overwinter at Qinghai. A Huangzhong diamondback moth population developed low
level resistance to bromine cyanide, intermediate resistance to spinosad and diafenthiuron, high resistance to Bt
beta-cypermethrin and indoxacarb, and extremely high resistance to avermectin, pyridine long and methyl chloride amide. A
Huzhu population developed low level resistance to bromine cyanide and diafenthiuron, intermediate resistance to spinosad
and pyridine long, high resistance to Bt methyl chloride amide and indoxacarb, and extremely high resistance to avermectin.
The results of the leaf-dipping bioassay and field monitoring were generally consistent. For example, the leaf-dipping bioassay
indicated that moths were least resistant to bromine cyanide and this insecticide was the most effective at controlling them in
the field. [Conclusion] The diamondback moth has fewer generations at Qinghai and cannot overwinter there. Plutella
xylostella (L.) in spring rape fields have developed resistance to most insecticides.
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Table 1 Grading standards of Plutella xylostella
resistance 10 50
Grade of
resistance level Resistance ratio 2 ?_E% -—,:j ﬁ*ﬁ
Sensitivity RR 3.0 ) L
. o 2.1 PIEEREBEELZEHNE
Declined sensitivity 3.0=RR 5.0
Low level 5.0=RR 10.0
Intermiediate level  10.0=RR  40.0 3
High level 40.0=RR 160.0 4
Extreme high level RR=160 2 7 7
3 10
1.3.3 KA 2% Avermectin 3% BT 8 3
20% 5% 1 3
2.50% 10% 1
5% 20% 5%
9
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Fig.1 Ocurrance dynamics for Plutella
xyostella at Huzhu

bx



53

Chinese Journal of Applied Entomology

- 308 -

L 1 1 1 1
(= (=] (=3 (=4 o
e (=] v (=) v
N N — —
(peay) syunour 309su]
(F) HE
N
v
0
—
on
o~
—
— —
Q!
o N
o
—

4:.00  8:00

0:00

16:00 20:00

12:00

&)/ Time
R HREMT

4 Daily ocurrance dynamics for Plutella xylostella

)

& 4

Fig.

10

11

INREEGH BB LIRELER

2.3

INSRIE AL R H R BT

2.2

24:00

NSRS H I BT T R L

24

20:00
90.03%

4:00

2.5 FRESRK/OEOREELY

Avermectin BT

24 h

(
(

peaY ) SJUNOW 109SU]

) BEEREULe

5.53

28.84 204.96 87.56 1.28 2.38 80.96 129.37

33.28 mg/L

LCsg

iE P S AN S AR R R A B TS

Fig. 2 Ocurrance dynamics for Plutella

2

380.70

xylostella at Huangzhong

Bt

Avermectin

(peay ) syunoux 309suf

(F) BERRTELe

Avermectin Bt

24 h

16.44
11.48 646.56 17.89 1.35 236 11.42 195.64

69.80 mg/L

LCs

K 3
R 3
H K
M 1)
RE
® 8
w E
.a
g
= s
n: 8
= 5
& E
I 2
g O
o

o0
-

Avermectin

xylostella at Xining



) - 309 -
Bt
7
2.6 AREREGH/NFRIFHIBTABR 3 2 7d
5 2 10%

=2

NREEXTE R 9 MR EFISEH T RRE T RN

Table 2 Lethal response of Plutella xylostella to 9 insecticides

mg/L
Insecticide name Diagnostic dose Fatallity rate of Huzhu Fatallity rate of Hunagzhong
2% Avermectin 2% Avermectin EC 0.3 3.33+£5.77 40.00+10.00
0,
3% Bt 10.0 30.00+20.00 40.00£10.00
3% Bacillus thuringiensis WP
0,
20% . 120.0 13.334£5.77 50.00+17.32
20% Beta-cypermethrin EC
5%
. . 15.0 6.67+5.77 60.00+10.00
5% Methyl chloride amide EC
2.50% 2.50% Spinosad SC 1.5 26.67+11.55 83.33+5.77
10% 10% Bromine cyanide EC 3.0 66.67+23.09 93.33+5.77
5% 5% Pyridine long EC 15.0 26.67+11.55 43.33+11.55
20% 20% Diafenthiuron EC 160.0 36.67+20.82 73.33+20.82
5% 5% Indoxacarb EC 25.0 13.334+5.77 50.00+17.32
F3 2RI A SR ST AT
Table 3 Resistnance monitor for Plutella xylostella at Huangzhong
. . 95% 95% .
- mg/L LCso Regression equation . Resistance
Insecticide name o ) . . confidence interval .
Sensitive baseline (correlation coefficient) ratio
o .
2% Avermectin 0.02 553 y=4.7814+02942x 0.9820  0.9205-10 7721.53  276.50
2% Avermectin EC
0, 0,
3% Bt 3% 0.26 28.84 y=2.1167+1.9749x 0.9621 16.1494-130.6557 110.92
Bacillus thuringiensis WP
20% —
. 3.55 204.96 »=-0.0506+2.1848x 0.9759 161.8470-644.0774 57.74
20% Beta-cypermethrin EC
5% 5% _
. . 0.23 87.56 y=3.0524+1.0028x 0.9677 60.2346-136.257 380.70
Methyl chloride amide EC
0,
2.50% . 0.12 1.28 y=4.8363+1.5513x 0.9716 0.9261-2.1831 10.67
2.50% Spinosad SC
10% _
. . 0.4 2.38 y=3.6793+3.5067x 0.9429 2.0039-3.0524 5.95
10% Bromine cyanide EC
0,
3% . 0.33 80.96 »=3.4197+0.8281x 0.9458 45.3690-132.0666 245.33
5% Pyridine long EC
20% _
. . 21.39 129.37 y=-10.7957+7.4797x 0.9634 119.1001-138.3768 6.05
20% Diafenthiuron EC
0,
3% 0.52 3328 y=0.8379+2.7343x 0.9786 27.9942-52.3633 64.00

5% Indoxacarb EC
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Table 4 Resistnance monitor for Plutella xylostella at Huzhu
. . 95% 95% )
.. mg/L LCso Regression equation . Resistance
Insecticide name . . . . confidence interval .
Sensitive baseline (correlation coefficient) ratio
o .
2% Avermectin 0.02 16.44 y=3.8090+0.3110x 0.9846  1.2365-56.2314 169.00
2% Avermectin EC
0, 0,
3A)}.3t Lo 3/) 0.26 11.48 y=1.1508+3.6314x 0.9788 10.0251-14.5882 44.15
Bacillus thuringiensis WP
20% _
. 3.55 646.56 y=0.7574+1.5095x 0.9991 252.3214-1001.0254 182.13
20% Beta-cypermethrin EC
0, V)
3% . i 3% 0.23 17.89 y=1.4713+2.8172x 0.9834 14.5898-21.1686 77.78
Methyl chloride amide EC
2.50% _
. 0.12 1.35 y=4.7802+1.7027x 0.9983 0.9948-2.2518 11.25
2.50% Spinosad SC
10% _
. . 0.40 236  y=3.9724+2.7563x 0.9227 1.9317-3.1262 5.90
10% Bromine cyanide EC
5% _
. 0.33 11.42 y=3.7322+1.1987x 0.8989 5.6716-17.9232 34.60
5% Pyridine long EC
0, 0
ZQA] ) 20% 21.39 195.64 y=-12.4165+7.6006x 0.9410 183.1379-218.1795 9.12
Diafenthiuron EC
5% _
0.52 69.80 »=1.0359+2.1500x 0.9604 33.2650-100.2354 134.23

5% Indoxacarb EC

RS ARRGINEHAIBHL
Table S Control effect of insecticides to Plutella xylostella
% 2 %
Control effect of recommended dose Control effect of 2 times recommended dose
3 7 3 7
Insecticide name
Decrease Averagle Decrease  Average Decrease  Average Decrease  Average
rate contro rate control effect rate control effect rate  control effect
effect
2% Avermectin 62.50 87.50 69.23 84.62
0 .
2% Avermectin EC 20 57 65661978 9286  87.0144.80  70.00  69.77+428 80.00  84.87+7.91
63.16 84.21 76.47 94.12
3%Bt 66.67 80.00 70.59 70.59
o .
3% Bacillus 60.00  66.16£10.34 93.33  84.44+7.49 8421  77.47£7.95 89.47  78.89+10.48
thuringiensis WP
78.95 84.21 82.35 82.35
20% 64.71 88.24 75.00 81.25
70.59 64.85+3.22 82.35 87.18+6.65 73.33 77.89+9.87 80.00 82.13+5.99
20% Beta-
5%
70.00 73.56£11.27 90.00 84.88+4.95  83.33 71.53+9.37  83.33 89.29+6.61

5% Methyl chloride
amide EC
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£53% 5(Table 5 continued)

% 2 %
Control effect of recommended dose Control effect of 2 times recommended dose

87.50 87.50 70.59 94.12
68.75 81.25 66.67 93.33

10% 65.00 90.00 77.78 88.89

10% Bromine

cyanide EC 68.75 65.49+2.80 87.50 89.92+4.20  80.00 76.43+£1.92 100.00 93.77+6.11
70.00 95.00 76.47 94.12

20% 61.54 76.92 73.68 94.74

20% Diafenthiuron EC
63.64 64.90+8.97 90.91 82.57+7.70  70.59 72.85+£5.16  82.35  80.60+13.60
76.92 84.62 80.00 70.00

5% 62.50 87.50 83.33 88.89

5%

73.68 66.57+6.21 84.21 87.47+£5.55  68.75 71.19+8.91  87.50 88.52+2.72
Indoxacarb EC

70.59 94.12 69.23 92.31
CK 9.09 13.64 9.09 13.64
12.00 — 8.00 — 12.00 — 8.00 —
0.00 5.56 0.00 5.56
5% 20% 2% Kim and Lee 1991 .
5% 3%Bt 20%
Gu 2009 .
Saito ef al. 1998 ,
3 i-‘-‘l-iﬁ Honda 1992 .
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