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The bioactivity of fused heterocyclic compounds
of pyraquinil against Spodoptera frugiperda
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Abstract [Objectives] Spodoptera frugiperda, an insect native to the Americas, causes significant damage to crops
worldwide and has been rated one of the world's top ten plant pests by the international center for agriculture and biological
sciences (CABI). S frugiperda has now invaded more than 14 provinces in mainland China where it poses a major threat to
corn and other crops. [Methods] We used the leaf immersion method and field trials to investigate the biological activity of

pyraquinil against S. frugiperda larvae. [Results] The LCs, of pyraquinil after one two and three days was 5.51 1.95 and

0.91 mg/L, respectively for 2nd instar larvae, 7.50, 3.92 and 1.94 mg/L, respectively for 3rd instar larvae, and 13.79, 10.30 and
8.78 mg/L, respectively for 4th instar larvae. At the corn trumpet stage, field trial results show that by 3 d after spray treatment
pyraquinil had reduced the numbers of 1st to 3rd instars by > 90%, but the reduction in numbers of 4th to 6th instar larvae was

< 50%. At the corn trumpet stage, control was over 93.65% after 3 days and over 98.78% after 7 days of trumpet point
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treatment. [Conclusion]

Pyraquinil is effective on the younger larvae of S. frugiperda, but older larvae are less susceptible

because they are able to burrow into corn plants. The key window for the prevention of S. frugiperda is therefore the 1st to 3rd

instar period. Pesticide application should be combined with plant and field monitoring.
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Table 1 The pesticides and dosage of trumpet point treatment
g/hm?
Number Pesticides Dosage (times liquid) Effecti(vge/}(l;rcr)lt;[;ponent
| 5% 300 5mL/ 375
5% pyraquinil WG 300 times liquid, 5 mL/strains
2 3% 5% pyraquinil EC ;88 timesslir;ll%i/d, 5 mL/strains 37:5
1875 5mL/
3 150 g/L 150 g/L indoxacarb EC 1 875 times liquid, 5 18.0
mL/strains
CK CK of water — —
225 L/hm’
Liquid dosage of 225 L/hm”’,
*2 MELEBEHNKRAE
Table 2 The pesticides and dosage of spray
g/hm?
Number Pesticides Dosage (times liquid) Active ingredient (g/hm?)
0
! 2‘2 pyraquinil WG 200 67.3
2 5% 5% pyraquinil EC 500 67.5
3 150 g/L 150 g/L indoxacarb EC 1875 54.0
CK CK of water — _
675 L/hm’

Liquid dosage of 675 L/hm”.
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Table 3 Toxicities of pyraquinil to the larval of Spodoptera frugiperda
LCso 95%
Instar Time Toxic regression equation LCso (95% confidence limit) (mg/L) Correlation coefficient
2  2nd 1d Y=3.913 8+1.465 4x 5.51 3.48-8.72 0.985 4
instar 2d Y=4.389 9+2.108 4x 1.95 1.49-2.54 0.978 4
3d Y=5.116 6+2.695 4x 0.91 0.65-1.25 0.940 8
3 3rd 1d Y=3.656 0+1.535 6X 7.50 4.40-12.79 0.977 1
instar 2d Y=4.188 8+1.368 2X 3.92 2.61-5.87 0.977 8
3d Y=4.419 6+2.022 0x 1.94 1.47-2.56 0.942 2
4  4th 1d Y=1.667 5+2.924 4x 13.79 9.43-20.16 0.948 5
instar 2d Y=3.820 3+1.164 5x 10.30 5.46-19.45 0.9857
3d Y=3.733 5+1.342 6x 8.78 5.25-14.67 0.9617
20— 22 WEHEXEHARBNERRER
~ 91007 5o — 4
S8 gop +CK
W %‘ 60l 5% 5%
Eg 40 1-3
20 5% 500
0 _1' 2 3 4 5 6 1 3 7d 81.36% 90.77%
AfE (d) Time 58.22% 5% 500 1 37d
1 RERFERALEE 1 BRI EARE 87.02% 90.60% 67.11% 150 g/L
TR BRI = 175

Fig. 1 Mortality rate of 1st instar larval of Spodoptera
frugiperda exposed to pyraquinil for different time 1 3 7d 46.93%
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86.63% 77.22% 7
5
3 4-6 3
5% 500 1 3 7d 5% 500 1 3 7d
25.47% 36.74% 19.55% 5% 28.93% 41.14% 30.58% 5%
500 1 3 7d 500 1 3 7d
29.89% 49.26% 26.48% 150 g/L 58.80% 45.88% 30.56% 150 g/L
1 875 1 3 7d 1 875 1 3 7d
22.17% 51.85% 44.76% 31.45% 53.06% 50.87%
6 8
3
5% 500
1 3 7d 84.21% 93.56%
99.25% 5% 500 13 5% 500
7d 91.39% 99.76%  98.78% 1 3 7d 29.43% 18.40%
150 g/l 1875 1 3 7d 24.79% 5% 500 1 37d
46.08% 95.37% 89.46% 20.16% 20.86% 31.79% 150 g/L
F4 MAEENEHFRE (1-38%) BEARAEER (EHBEELE)
Table 4 Field efficacy test of 1st-3rd instar larval of pyraquinil against Spodoptera frugiperda (spray the whole plant)
1dAfter1d 3dAfter3d 7dAfter7d
Pesti.cid.es and Repetition Population Number of % Number of % Number of %
dilution before treat Jive insects Control live insects OO pive inseets  Comtrol
(ind.) (ind.) effect (ind.) effect (ind.) effect
1 125 124 136 158
CK 2 110 125 129 160
3 130 133 137 178
5% 1 96 22 81.36ab 12 90.77ab 54 58.52bc
500 2 132 17 12 76
Diluted 500 times
of 5% pyraquinil 3 122 28 11 68
WG
5% 1 78 14 87.02ab 11 90.60ab 37 67.11b
500 2 142 17 10 54
Diluted 500 times
of 5% pyraquinil 3 100 11 10 49
EC
150 g/L 1 150 85 46.96¢ 24 86.63abc 42 77.22ab
1875 2 108 64 12 40
Diluted 1 875 times
of 150 g/L 3 121 62 20 34
indoxacarb EC
5% (Duncan’s )

Data followed by the same letters indicate no significant difference (P>0.05) (Duncan’s multiple comparison method). The

same below.
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F=5 MAFEXMEMFARE (4-6#) HEAPREER (SHBEZLIE)
Table 5 Field efficacy test of 4th-6th instar larval of pyraquinil against Spodoptera frugiperda (spray the whole plant)

1dAfter1d 3dAfter3d 7 d After 7d
e . % % %
Pesticides and . Population 0 f °
o Repetition * P Number of Number o Number of
dilution befo_re treat  |jve insects C(l)c?tr(t)l live insects C(;?tr(t)l live insects C(;?tr(t)l
(ind.) (ind.) effec (ind.) effec (ind.) effec
CK 1 47 48 56 58
2 56 63 70 74
3 50 55 66 68
5% 1 56 46 25.47ab 44 36.74c 55 19.55bc
500 2 63 55 50 72
Diluted 500 times
of 5% pyraquinil 3 40 29 32 41
WG
5% 1 58 44 29.98ab 32 49.42ab 59 26.48bc
500 2 42 30 30 40
Diluted 500 times
of 5% pyraquinil 3 55 44 35 50
EC
150 g/L 1 62 50 22.17bc 39 51.85ab 44 44.76a
1875 2 48 42 27 40
Diluted 1 875
times of 150 g/L 3 71 60 44 44
indoxacarb EC

Fo6 MARENEMARMHHEEBAYREER (MU\OSEHR)
Table 6 Field efficacy test of pyraquinil against the instar larvae of Spodoptera frugiperda (trumpet point treatment)

1dAfterl d 3dAfter3d 7dAfter7d
Pesticides and ... Population % %o %
dilution Repetition lfefore N““?ber of Control N““?ber of Control Number of Control
) live insects effect live insects effect live insects offect
treat (ind.) (ind.) (ind.) (ind.)
CK 1 107 114 123 132
2 110 115 112 126
3 94 103 107 111
5% 1 85 15 84.21b 8 93.56bc 1 99.25a
500 2 12 22 5 0
Diluted 500 times of
5% pyraquinil WG 3 135 18 10 2
5% 500 1 111 11 91.39a 0 99.76a 1 98.78a
2 124 14 1 2
Diluted 500 times of
5% pyraquinil EC 3 109 7 0 2
150 g/L 1 175 100 46.08c 7 95.37bc 16 89.46b
1 875 2 126 82 9 20
Diluted 1 875 times
of 150 g/L 3 144 73 6 18
indoxacarb EC
5% 500 5d

It’s harmful to corn of 500 times liquid of 5% pyraquinil EC, but it recovered after 5 days.
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R7 MAEMENEXRSHPEMRARIBABEHZOLEER (R
Table 7 Field efficacy test of pyraquinil at high stalk period of corn against the instar larvae
of Spodoptera frugiperda on spray the whole plant (male tassels)

1d Afterl d 3dAfter3d 7d After 7d
Pesticides and ... Population ber of Yo % %
S Repetition © °P Number o Number of Number of
dilution before live insects C(;?tr(t)l live insects C(;?tr(t)l live insects C??tr?l
treat (ind.) (59 etiec (ind.) etlec (ind.) etiec
CK 1 45 46 44 42
2 40 38 45 45
3 42 42 40 40
5% 1 38 27 28.93¢ 22 41.14abc 27 30.58bc
>00 2 43 29 28 30
Diluted 500 times of
5% pyraquinil WG 3 44 32 25 30
5% 500 1 35 12 58.80a 18 45.88abc 25 30.56bc
2 47 21 28 32
Diluted 500 times of
5% pyraquinil EC 3 46 20 25 32
150 g/L 1 41 29 31.45b 11 53.90abc 16 50.87a
1 875 2 33 20 16 20
Diluted 1 875 times
of 150 g/L 3 29 21 19 14

indoxacarb EC

x8 MAFMENEARSHPEMRRIBHEDAYRLER (EXE)
Table 8 Field efficacy test of pyraquinil at high stalk period of corn against the instar
larvae of Spodoptera frugiperda on spray the whole plant (corn bract)

1dAfter1d 3dAfter3d 7d After 7d
‘L . % % %
Pesticides and ... Population Number of 0
o Repetition P umber o Number of Number of
dilution before treat live insects Cofrfltr(t)l live insects C(;Ifltr(t)l live insects C(?flmt)l
(ind.) (ind.) ettee (ind.) ettee (ind.) etiee
CK 1 28 31 26 30
2 30 25 30 27
3 23 25 32 30
5% 1 41 35 29.43ab 33 26.26ab 36 24.79abc
500 2 38 25 28 27
Diluted 500 times of
5% pyraquinil WG 3 32 20 29 28
5% 1 41 31 20.16bc 28 28.49ab 27 31.79ab
500 2 37 33 27 27
Diluted 500 times of
5% pyraquinil EC 3 26 20 25 22
150 g/L 1 23 20 20.90bc 22 24.81ab 19 32.48ab
1 875 2 38 32 27 29
Diluted 1 875 times
of 150 g/L 3 41 28 34 32

indoxacarb EC
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