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Abstract [Objectives] To provide a practical method for controlling the Chinese chive maggot, Bradysia odoriphaga.
[Methods] The efficiency of using fumigation to control the Chinese chive maggot, Bradysia odoriphaga, was evaluated
comprehensively in laboratory bioassays and greenhouse experiments. The toxicity of dichlorvos FU and isoprocarb FU to B.
odoriphaga adults was measured in a glass chamber. The control efficiency of these two kinds of fumigants and
chlorpyrifos-phoxim EC were compared using plot tests in a greenhouse, and the relative economic benefit of the three
fumigants was analyzed by estimating yield in relation to cost. Finally, residues of the various fumigants used were measured
and compared. [Results] Dichlorvos FU was the most toxic of the fumigants tested to B. odoriphaga adults. The results of
greenhouse experiments show that the control efficiency of a medium dosage of 15% dichlorvos FU and a high dosage of 10%
isoprocarb FU was up to 96.21% and 86.05%, respectively. The control efficiency of these pesticides against larvae was up to
97.08% and 90.00%, respectively, significantly higher than that of 20% chlorpyrifos-phoxim EC (P<0.01). Moreover, 15%
dichlorvos FU and 10% isoprocarb FU increased yield by 41.71% and 30.75%, respectively, gave financia returns of 20
507.94 Yuan/hm? and 15 118.28 Yuan/hm?, respectively, and had input-output ratios of 1 : 16.28 and 1 : 10.33, respectively.
Rigorous monitoring found that any dichlorvos residues in Chinese chive samples were below the limit of detection. The

isoprocarb residue after 15 days was 0.186 mg/kg, which is below the MRL standard. [Conclusion] Fumigation was an
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effective, environmentally friendly way of controlling B. odoriphaga. Dichlorvos FU and isoprocarb FU are recommended for

controlling this pest in Chinese chive crops.
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Tablel Fumigation toxicity of dichlorvos FU and isoprocarb FU against Bradysia odoriphaga adults

L Cso (95% ) LCqs (95% ) R? Vs
Insecticide  REgression (g.ai./md (g.ai/md) Coefficient of df Chi-square
equation 95% Confidence limit 95% Confidence limit determination value
DDVP  y=7.263+4.610x 0.042+0.002 (0.015-0.066) 0.134+0.006 (0.102-0.817) 0.999 3 1.547
MIPC y=2.443+1.959 x  0.047+0.011 (0.020-0.079) 0.921+0.122 (0.503-5.298) 0.998 3 3.269
DDVP 15% MIPC 10% Z’(00s,9= 7.815

DDVP represents for 15% dichlorvos FU, MIPC represents for 10% isoprocarb FU. The same below. The ;(2(0_05, 3 157.815.
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Table2 Control efficiency of fumigation with FU and drench with EU against Bradysia odoriphaga

After th(;L 1% fumig/:jation/drench After thj 2 fumigati:(L)n/the 1% drench
. Dosge 1d 7d 7d/17d
nsecticide (g/hm?) Stages (. .) N ()
;S,%Laér Control efficiency (%) Con"o'(f;z ;id ency MU UMD ol effic ency (%)
DDVP 3000 133 70.57+5.76dC 67.03+9.92dC 54 78.60+4.35cC
4500 Adut 996 91.72+10.49aA 88.39+10.34aA 47 96.21+13.468A
7500 109 88.03+7.8%aA 85.84+7.69aA 40 93.33+10.19aA
MIPC 3000 156 62.64+4.71eD 60.43+4.16eD 62 74.20+7.28dD
4500 125 76.34+9.29cBC 72.71+8.58¢B 55 83.84+6.12bBC
7500 130 80.60+5.67bB 78.13+3.43bB 51 86.05+6.96bB
CK — 147 — — 152 —
DDVP 3000 43 9.23+0.53bB 62.30+5.98dE 24 82.50+5.27cCD
4500 Lava 40 13.03+0.81bB 83.42+9.26aA 24 97.08+4.962A
7500 35 12.73+0.67bB 81.06+7.65aAB 16 95.63+7.41aA
MIPC 3000 35 3.03+0.22bB 60.00+4.33dE 19 77.89+3.77dD
4500 il 8.94+0.59bB 67.65+5.18cD 17 83.53+4.84cC
7500 27 12.01+0.73bB 75.44+6.34bC 14 90.00+6.29bB
CPF-PHOX 15 000 34 55.08+4.48aA 76.16+5.02bBC — 77.36+10.48dD
CK — 28 — — — —
+ P<0.05 P<0.01
Duncan’s CK CPF-PHOX 20% -

The datain the table are mean+SE, and followed by different lowercase letters indicate significant difference at P<0.05 level,
followed by different capital letters indicate significant difference at P<0.01 level by Duncan’s multiple tests. CK represents
for no-treatment control; Insecticide: CPF-PHOX represents for 20% chlorpyrifos-phoxim EC. The same below.
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Table3 Yield analysis and economic benefit evaluation of the different control methods against Bradysia odoriphaga

( /hm?) X
Control cost ( /hm)
Insecticide (Dg;)r?ﬁ]gzi Yield (kg/hm?) | Pa(iree?;:)d | Increased total benefits Ian:ta/t(i)(ljtput
Material Labor  Total
DDVP 3000 29995.47+128.56cC  22.02 240 900 1140 10 826.46 1:9.50
4500 34836.21+139.37aA  41.71 360 900 1260 20507.94 1:16.28
7500 33922.04+222.458A  37.99 600 900 1500 18 679.60 1: 12.45
MIPC 3000 29266.52+114.77dD  19.06 225 900 1125 9 368.56 1:833
4500 30812.48+219.63cC 25.34 338 900 1238 12 460.48 1:10.07
7500 32141.38+177.29bB  30.75 563 900 1463 15118.28 1:10.33
CPF-PHOX 15000 29936.29+181.26cC  21.78 233 1100 1333 10 708.10 1:8.03
CK — 24 582.24+102.54eE — — — — — —
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Table4 Theresidues of insecticidesin Chinese chives sampleswith different treatment

Smoke generator Emulsifiable concentrate

Detection  Treatment Maximum residue Residue Detection Treatment Maximum residue  Residue
component duration (d)  limit (mg/kg) (mg/ko) component duration (d)  limit (mg/kg) (mg/ka)

1 0.20 N.D. 1 0.10 6.335

Dichlorvos 3 N.D. Chlorpyrifos 7 1.250

5 N.D. 14 0.445

7 N.D. 21 0.222

10 N.D. 27 0.095

15 N.D. 33 0.066

1 0.20 7.732 1 0.05 5.302

Isoprocarb 3 4.345 Phoxim 7 3.086

5 3.146 14 1.135

7 1.031 21 0.654

10 0.587 27 0.136

15 0.186 33 0.048

0.01 mg/kg N.D.=
The detection limit is 0.01 mg/kg. N.D.= Not detected.

0.186 mg/kg 20% -

27d 0.095 mg/kg
33d 0.048 mg/kg
GB 2763-2016 MRL
10% 20% - 15
15d 33d 15d
33d 10d 2016b
2 10d
3 itie
1 7d 97% 7
P<0.01

2011
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