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Preliminary research on the resistance mechanism of
Mythimna separata to beta-cyper methrin

ZHAO Yu-Yu~ LI Bo-Liao LIMei-Mei WU Jun-Xiang ~ LI Yi-Ping

(College of Plant Protection, Northwest A&F University, Yangling 712100, China)

Abstract  [Objectives] To identify the mechanism responsible for befa-cypermethrin resistance in the oriental
armyworm [Methods] The detoxification enzyme activity and sequence alignment in beta-cypermethrin resistant and
susceptible strains of the oriental armyworm were determined by bioassay, biochemical analysis and molecular technology.
[Results] The results of synergism tests show that triphenyl phosphate (TPP) and piperonyl buoxide (PBO) have an obvious
synergistic effect, resulting in 5.50 and 3.40-fold synergist ratios, respectively. Detoxification enzymes tests show that the
activity of esterase (EST) glutathione S-transferase (GSTs) and mixed function oxidase (MFOs) in the resistant strain were
2.45, 1.73 and 1.70 fold, respectively, that in the susceptible strain. However, only the difference in EST and MFO activity
between strains was statistically significant (P<0.05). No mutations associated with knockdown resistance were identified by
comparing the sodium channel gene  S4-S6 fragment of resistant and susceptible strains. [Conclusion] EST and MFO may
play an important role in the development of beta-cypermethrin resistance in M. separata.
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Tablel Synergism of PBO, DEM and TPP to beta-cyper methrin against different strains of Mythimna separata

-1
LC, (mgL )

Chemical Strains 95% CL RI R/S o
R 8.036 5.948-10.797 —
Beta-cypermethrin S 2.063 1.490-2.589 —
R 0.870 0.218-1.632 9.24
+PBO 3.40 72.93
S 0.758 0.001-1.562 2.72
R 0.798 0.056-1.590 10.07
+TPP 5.50 78.41
S 1.126 1.944-4.751 1.83
R 6.807 4.795-9.588 1.18
+DEM 1.57 23.83
S 2.749 3.236-6.624 0.75
DEM 0.33 nmoL-mg "min 'Pr
0.75 1.18 0.56 nmoL-mg ' min 'Pr GSTs
1.57 23.83 4.09
S- nmoL'mg "'min'Pr  7.09 nmoL-mg '‘min 'Pr
1.73
- O % O = P=0.157
22 HHENMMERAMYBRRAKABEEEILE
NERLE
S-
2
EST 11.70 nmoL'mgfl -min 'Pr 23 WMETFREERREAOLE
28.65 nmoL-mg ' -min”'Pr 2.45 S4-6
P=0.012 MFO 493 bp 1
O- 1.70
P<0.001 2
F2 MENMERASHRRR IMESHEILED
Table2 Activity of three kinds of detoxifying enzymesin theresistant strain (R)
and the susceptible strain (S) of Mythimna separata
S-
Esterase Glutathione S-transferase Mixed function oxidase
Popoulation
Specific activity . Specific activity . Specific activity .
(nmol-mg™"-min~'Pr) Ratio (nmol-mg ™" min~'Pr) Ratio (nmol-mg™"-min~'Pr) Ratio
. S ) 11.70 £ 2.63 1 4.09 £ 0.47 1 0.33+0.012 1
Susceptible strains
R Resistant strains 28.65 +2.83* 245 7.09 = 1.66 1.73 0.56 £ 0.005** 1.70
meantSE  * P<0.05 ** P<0.01 =

/

Data are mean+SE, and with * indicates significant difference at P < 0.05 while with ** indicates extramely significant
difference at P < 0.01. Ratio = The activity of resistant strains / The activity of susceptible strains.
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Fig. 2 Alignment of amino acid sequence of the I1S4-11S6 region of resistant (R) and susceptible strains (S)
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