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Residual half-life of pesticides used to control Solenopsis invicta
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Abstract [Objectives] To assess the persistence in the environment of the residues of pesticides used to control Solenopsis

invicta. [Methods] A method was developed for analyzing the residues of B-cypermethrin, fipronil and spinosad in soil and
grass based on gas chromatography. [Results] The half-life of B-cypermethrin in soil and grass were 6.31 and 4.86 days,
respectively, whereas the half-life of fipronil was 5.57 days and 2.96 days, respectively. Spinosad couldn’t be detected one day
after application. [Conclusion] Fipronil and spinosad are safe to use on lawns.

Key words Solenopsis invicta, B-cypermethrin, fipronil, spinosad, residue

Solenopsis invicta

Williams et al. 2001
2003 2004 £
12 156
2014
* Supported projects 305712427
ok First author E-mail 27763967@qq.com
HkE Corresponding author zengling@scau.edu.cn

Received 2015-11-02

Accepted 2015-11-12



- 1362 -

Chinese Journal of Applied Entomology 52

2006
2008
2008
1 #R5hH%
1.1 RIS R
2007 9 12
Zoysia tenuifolia 3000 m*
100 m>  4~5
200 m> 10
10 m
10 m
1.2 REHFREHEERE
3
0.096% 0.015%

4.5%

20 cm
20 L
2 000
0.096% “c i
30g
0.015% “c i
30~50 cm 35¢

1.3 ZREWNNIHREERESZ

lh 1d 3d 5d 7d 10d
14d 19d 25d

0~30 cm 50¢g
10
100 g 40
- 20
3g
10
- 20

1.4 Hmbl&FHZ%

141 EREE ST HP6890N
63Ni-ECD  Aglient
7683 GC6890
hp-1701 30 mx0.32 mmx0.25 um
hp-5 30 mx0.25 mmx0.25 um
HP1100 C18
250 mmx4.6 mmx5 um
BF2000-M
AHYQ
200~1 000 pL
250 mL 10 mL 40
250 mL 250 mL
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30~60

650 2h
99.7%
99.8%
98.1%
142 SUESHREZREHRAESZ
40 20 g
250 mL
1 0.1 0.01 mg/kg
v V.o =80:20 120 mL
lh 10 mL
3
50 g
2 min
5~10 g
40~50 mL

10 min

50.0 mL

100 mL

1 min

2006 2007
100 mL
150 mL

10.00 mL

80
2.0 mL
5.0 mL \%
'V =10:90 5.0mL

15 mL 5.0 mL

50

5.0 mL

143 BHEBERBHEREESE
40 20 g

50¢g 250 mL
1 0.1 0.01 mgkg
3 min
45 10 mL
100 mL

5 cm

150 mL

4%NaCl

50 30 30mL 3
2 mL 45
2 mL 3
2000 2001
2005
144 ZRERZEHERBEHEE < 77

20g 250 mL
100 mL A > 5%NaCI * I mol/L
NaOH=65 : 27 : 8 5 min
60 min 250mL
A
140 mL 70 mL
30 mL 0.16 mol/L HC1 + 5% NaCL)
PH 2 50 mL
2 min
3mL 1 mol/LNaOH PH=14~12
3x50 mL Na,S0O4
15 mL Na,S04
45 10 mL
2006
Si0, SPE
10 mL 7525 10mL
10 mL 20 mL
2x10 mL
SPE 2x5 mL
SPE 2x4 mL
SPE 2x8 mL
=75:25 SPE
45 1 mL - -2%
1:1:1
HPLC HPLC

15 HRANFESFRYE

151 SYSFFEZRBEIENSTZE
HP6890N hp-5
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260 100 F1 SUEEFENFIMERERNTRRE
. . Table 1 Recovery rates and variation coefficient of
15 /min 270 15 min B-cypermethrin
320 N> 1.3 mL/min o TRIRIE (mgke) BHTE (%) oy
Bt 55 25
1 pL 30 mL Added Recovery
. Samples concentration rates CV.
1.5.2 AARZEHERENAZ HP68ION
hp-1701 . 0.05 89.24+1.235  2.770
Soil 0.50 87.55+1.228  2.813
20 120 samples 1.00 90.22+1.847  4.091
I min 10 /min 260 8 min ’ ’ ' ’
270 N 3 mL/min _— 0.05 95.39+1.391 2912
2
. Weed 0.50 91.36+1.474  3.226
Lt 30 mt/min samples 1.00 93.58£1.244  2.685
153 ZRERZEH£REMNAZ  HPI100 : i :
25 + mean+SE
. . Data are mean+SE. The same below.
+2% 44 745 1 11
0.8 mL/min 250 nm 15.754 min
20 uL
154 HREEEAFZE C = 2
Sy xV c mg/kg Sy Y=1.415¢" %% R*=0.9804
OxW Y=41.948Ln(x)—
2.876 R*=0.9931 Y=
mg V mL 8.8555¢ """ R*=0.9733
0 1 uL w g ¥=50.46Ln(x)—5.2968
R*=0.9672
2 gl:lzl:% 5 ﬁ*ﬁ 631d
21 BUEENEE LIRS P NREHS 4.86d
20 g 5 ¢ 22 WMHBEIRNEHEPHERBHE
5 20 g Sg
1 1 3
87.55%~95.39%
2.68%~4.09% 90.12%~96.44%
>0.1 mg/kg 92.07%~95.54%
80%~110% <10%
0.01~0.1 mg/kg 70%~110%
<20%
2.2x107 mg/kg 1.3x
10~ mg/kg 19.235 min
1.9x10™* mg/kg
2.5x107* mg/kg Y=
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Table 2

Degradation dynamics of p-cypermethrin in lawn

it 24 )5 R AL

T IFFE & Soil sample

B} Grass sample

Days after application

B &= (mg/kg)

Residues

Degradation rate

PR (%)

B &= (mg/kg)

Residues

PR (%)

Degradation rate

1/24
1

~N L W

14
19
25

1.348+0.0132
1.060+0.0097
0.879+0.0180
0.712+0.0165
0.566+0.0152
0.389+0.0236
0.311+0.0128
0.189+0.0117
0.137+0.0113

0
21.255+0.277
45.200+0.562
53.428+0.697
64.504+0.812
74.261+0.969
76.845+1.003
85.917+1.321
89.715+1.151

5.278+0.043
4.447+0.036
2.493+0.020
1.711+0.013
1.169+0.030
0.419+0.014
0.196+0.012
0.143+0.021
0.049+0.001

0
15.743+0.201
52.768+0.695
67.582+0.883
77.833+1.024
92.051+1.234
96.292+1.205
97.284+1.289
99.054+1.310

#3 FHEBAMEWEMNTRRY
Table 3 Recovery rates and variation
coefficient of fipronil

0.1215¢ %% R?=0.9655
Y=38.572Ln(x)+10.274 R’=

N 0.9886 7=0.1948¢ ' R*=
g AR g o) mmmm
Samples . Recovery rates C.V. :
concentration 5
42.093Ln(x)+0.4934 R"=0.9977

\ 0.01 90.12+1.255 2.793
L 5.57d
Soil 0.10 93.58+1.694 3.624
samples 296d

1.00 96.44+1.323 2.926
_— 0.01 920741273 3.126 23 ZRERELREOZEDS
=
Weed 0.10 94.39+1.304 2.768
sample 1.00 95.54£1.521  3.182 5
x4 AHBEEITHTIEMEHPZXENTS
Table 4 Degradation dynamics of fipronil in lawn
Soil sample Grass sample
Days after application mg/kg % mg/kg %
Residues Degradation rate Residues Degradation rate

1/24

1

~N W

10
14
19
25

0.073+0.0029
0.062+0.0018
0.046+0.0006
0.036+0.0014
0.028+0.0020
0.021+0.0043
0.013+0.0012
0.009+0.0031
0.004+0.0011

0
26.795+0.3497
36.342+0.4632
43.324+0.5427
49.175+0.6575
60.415+0.7824
69.152+0.9076
83.342+1.0703
87.857+1.1468

0.135+0.0016
0.094+0.0013
0.070+0.0016
0.056+0.0027
0.045+0.0013
0.032+0.0008
0.026+0.0012
0.013+0.0012
0.009+0.0021

0
30.473+0.3977
48.117+0.6602
58.257+0.7291
66.601+0.8692
75.790+0.9891
80.534+1.0510
90.714+1.1844
92.819+1.2114
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x5 BRERAMEKEMTSR R 8%
Table S Recovery rates. and variation coefficient of 27-394d 2007
spinosad
me/ke . 23.7d
Samples con?ei(ifstion Recovery rates C.V.
0.005 88.32+2.146 3.428
Soil 0.025 92.28+1.462  1.975
samples 0.05 94.76£2.056  2.644
88.32%~
94.76%
4.86d
42 d 2014 52d
2012 42 d
A 2014
1.92x107° mg/kg A 2.96d 5.5
15.023 min D 16.336 min d 2008 22~434d
2014
1 G/SPS/N/BRA/1046
0.02 mg/kg http://www.aqgsiq.gov.cn/xxgk 13386/
ce i YWXX 25d
0.015% 0.137 mg/kg
0.049 mg/kg
3 i (EPA)1995
(MRL )
MRL 0.04 mg/kg
MRL
2 000
1348 mg/kg MRL 0.01 mg/kg MRL
5.278 mg/kg 30 g/ 0.05 mg/kg 254
0.073 mg/kg 0.004  0.009 mg/kg
0.135 mg/kg
6.31d
8.4~11.2d 2014
8.3~13.4d
2009 5.57 d
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165 267 42d 2014

Dai XF, Mao J, Song S, Zhang XY, 2014. Final residues and



- 1367 -

degradation dynamics of beta-cypermethrin in alfalfa and soil.
Southwest China Journal of Agricultural Sciences, 27(2):
658-663. [ , s s , 2014.

, 27(2):
658-663.]

Fan SF, 2014. Study on residue behaviors of typical pesticides in six
leafy green vegetables and representative commodities. Doctoral
dissertation. Beijing: Chinese Agricultural University. [ s
2014.

]

Guo M, Shan ZJ, Shi LL, 2008. Studies on the degradation
characteristics of fipronil in three kinds of soils. Chinese Journal
of Pesticide Science, 10(3): 335-342. [ s s s
2008. . s
10(3): 335-342.]

He YB, 2000. Residue analysis method of fipronil in cabbage by
GC-ECD. Pest Management Science, 21(3): 17-19. [ ,
2000.

,21(3): 17-19]

Li ZM, Wang WL, Wu HM, Liu SS, Liu YQ, Tang ZH, 2006.
Detection and analysis of spinosad residue in the body fluid of
Cotesia plutellae larvae with HPLC. Acta Entomologica Sinica,
49(1): 137-141. [ s s s ) >

. 2006.
,49(1): 137-141]

Liu CL, Xu WN, Liu FM, Hu MY, Zhong GH, Jiang SR, 2007.
Simultaneous determination of chlorpyrifos and cypermethrin
residues in asparagus by SPE-CGC. Journal of Huazhong
Agricultural University, 26(1): 49-51. [ s s

s s R , 2007.
,26(1): 49-51.]

Liu J, Lv LH, Chen HY, Feng X, Zhou XM, He YR, 2006. Red
imported fire ant control with firronil mound drenches and its
impact inant community. Guangdong Agricultural Sciences, (5):

24-27. [ s s > > >

(5):24-27]

Liu TJ, Li RJ, Yu JL, Song GC, Gao ZJ, Li RM, 2014. Residue and
application safety assessment of fipronil 8% SD in corn and soil.
Chinese Agricultural Science Bulletin, 30(22): 251-257. ,

s s , , , 2014. 8%
,30(22): 251-257.]
Lu YT, Zhou P, 2001. Study on the residue dynamics of fipgonil in

vegetable-field ecosystem. Environmental Pollution & Control,

23(5): 219-221. | , , 2001.
,23(5):219-221.]

Lu YY, 2014. Long-distance spreading speed and trend prediction of
red imported fire ant, Solenopsis invicta Buren, in mainland
China. Guangdong Agricultural Sciences, 41(10): 70-72. [

, 2014.
,41(10): 70-72.]

Luo GS, Li PZ, Xu J, 2005. Study on residue trends of fipronil in
soil of vegetable field. Southwest China. Journal of Agricultural
Sciences, 18(6): 755-757. [ R s , 2005.

, 18(6): 755-757]

Ma JW, Zhang JF, Wu XJ, Yin HY, 2009. Residue dynamics of
lambda-cyhalothrin in pakchoi and soil. Agrochemicals, 48(4):
278-281. [ s s s , 20009.

,48(4): 278-281.]

Shen P, Zheng YQ, Dong FS, Liu XG, Zhao XL, 2008. Residual
tendency of flursulamid in soil of the red imported fire ant
prevented and cured region. Journal of Agro-environment
Science, 27(3): 1203-1207. [ , s s s

, 2008.
,27(3): 1203-1207.]

Williams DF, Homer LC, Oi DH, 2001. An historical perspective of
treatment programs and the development of chemical baits for
control. American Entomologist, 47(3): 146—159.

Yang JY, Zhang RJ, Gao LM, Liu C, Wang SF, Xin BF, Ni L, 2008.
Degradation and determination of the residue of fipronil in
bamboo shoot. Agrochemicals, 47(11): 826-827. [ R

s s , R , , 2008.
,47(11): 826-827.]

Zhan XP, 2007. Degrading dynamics and residues of chlorpyrifos
and fipronil in job’s-tears seeds and environment. Doctoral
dissertation. Hangzhou: Zhejiang University. [ , 2007.

]

Zhang Y, Wu Y, Wang XJ, Niu Y, 2012. Residues dynamics of
beta-cypermethrin in Lycium. Chinese Agricultural Science
Bulletin, 28(13): 239-242. [ , s , , 2012.

,28(13):
239-242.]

Zhou SP, Duan CQ, Liu HC, Liu JX, Yang LB, Yang J, 2006.
Degradation of cypermethrin in celery cultivated in the
greenhouse. Journal of Agro-Environment Science, 25(2):
482-485. [ s s s ) > >
2006.

,25(2): 482-485.]



