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Effects of Foliar Fertilizer on Pesticide Residue Degradation in Tobacco
Leaves

SUI Chengcheng, YOU Xiangwei, LI Yiqiang*, XU Jinli, XU Guangjun, ZHENG Xiao
(Tobacco Research Institute of CAAS, Qingdao 266101, China)

Abstract: The mixed use of fertilizers and pesticides is a new agricultural practice, but their effects on pesticide degradation is not
investigated. In this study, a multi-residue analysis method based on QuUEChERS and HPLC-MS/MS was developed and the field
trials on different application patterns of pesticides and fertilizers were carried out to study the effects of foliar fertilizer on
degradation rate of four pesticides, including chlorantraniliprole, flonicamid, flubendiamide and sulfoxflor. The results showed that
the application of foliar fertilizer has a significant effect on promoting the degradation of chlorantraniliprole. Accompanied by there
was a little effect on degradation of flonicamid, flubendiamide and sulfoxaflor, the best dilution concentration is 1000 multiple. The
results provide the basic data for reducing of tobacco pesticide residues and improving the quality of tobacco leaves through the
"combination of pesticide and fertilizer " model.
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(8] %] Thermo BSA323
[10] T-25 basic ULTRA-TURRAX
[11] [12] IKA HYQ-3110
8] Crystal
3K15
Sigma
1.3
[13]
4 [14]
- HPLC-MS/MS 1.5 1125 g/hm?
- ” 292.5 g/hn? 450 mL/hm?
4 382.5 g/hm?
1.
1 500 2. 1000
3. 1500
1.1 4. 24 h 500 5.
24 h 1000 6. 24 h
pH 640 1500 7.
1.79% 900 L/hm?
NC89 1 4 7 10 14 19 24 d
10 mL 10
10% 100g —20 C 30 m?
50% 3
220000/g/L 4
’ 1.4.1 tie-tel
QuEchERS
8% HPLC-MS/MS
99% 99% 99%
Dr. Ehrenstorfer QuEChERS
50g 50mL 20 mL
10 min
N lg 05 g 4 ¢
PSA lg 2 min 4
1.2 000 r/min 10 min 1.0 mL
- 25 mg PSA 150 mg 1.5 mL
HPLC-MS/MS TSQ QUANTUM ULTRA 2min 10 000 r/min 5 min
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0.22 pm QuEchERS
1.4.2 5
Thermo Hypersil GOLD C18 (3.0 um 2.1><100 mm)
0.1% A B 2

0.25 mL/min 0.00~0.50 2.1
min 10%B 1.00~6.00 min 90%B 8.00~10.80 min 0.001~1.00 mg/L 4
10% B 25 C 10 uL 3

ESI
3000 V 300 C 50

Arb 20 Arb LOD 1.0<10"" g 0.04

MRM mg/kg LOQ 1

681.108(213.913/253.915) 229.958(97.996/ 147.953)
277.984(103.989/154.007) 483.871(176.856/193.844)
143

0.04 040 4.00 mgkg
80.30%~85.90%
65.70%~87.60%

85.10%~107.00%
94.50%~102.50%

100 mg/L 3.70%~7.50%  2.50%~13.20%  3.30%~
9.60% 1.20%~9.40% 2
14.1 i
0.001 0.005
1
0.05 050 1.00 mg/L Table 1 Regression equation, correlation parameters and
mg/L limits of quantification of target pesticides in tobacco leaves
((mgkg")
y=14920x+429608  r=0.9993 0.04
y=27065x+351598  r=0.9999 0.04
y=24536x+259046  r=0.9998 0.04
y=18989x+102153  r=0.9999 0.04
0.04 040 4.00 mg/kg
2
Table 2 Average recoveries of target pesticides in tobacco leaves
Jeo-l
ftme-ke™y /%  RSD/% 1% RSD/% /% RSD/% /%  RSD/%
0.04 85.90 6.20 107.00 13.20 65.70 4.10 102.50 9.40
0.40 83.50 7.50 94.20 4.70 81.90 9.60 90.60 8.00
4.00 80.30 3.70 85.10 2.50 87.60 3.30 94.50 1.20
2.2 31.10%~50.50% —4.10%~21.40% 11.80%~44.10%
500 1000 1500 31.20%~44.70%
3
4 [p 1000
10.30 9.80 10.20 =0.015 p 1500 =0.01] 3
6.40 d 5.10~7.10 7.70~10.20 5.70~9.00

3.60~4.40 d
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1000 50.50% 21.40% 44.10%  43.80%
1000
3
Table 3 Effects of mixing pesticides with foliar fertilizer to the pesticide residues in tobacco leaves
R? /d 1%
500 y=5.737 4 ¢ 009 0.948 4 7.10 31.07ab
1 000 y=8.414 3 ¢ 013 0.939 6 5.10 50.49b
1500 y=7.851 5 ¢ 0127 0.945 8 5.50 46.60b
CK y=6.276 5¢70067 0.954 1 10.30 —
500 y=1.663 8 e 0-06% 0.933 6 10.20 —4.08a
1000 y=2.280 3 ¢ 0-0% 0.894 8 7.70 21.43a
1500 y=2.493 6 ¢ 0082 0.902 6 8.50 13.27a
CK y=4.214 7 ¢ 0071 0.900 2 9.80 —
500 y=3.789 e 0077 0.8427 9.00 11.76a
1000 y=7.341 3 ¢ 0121 0.794 1 5.70 44.12a
1500 y=9.066 e70095 0.973 5 7.30 28.43a
CK y=8.203 6 e 0-068 0.8793 10.20 —
500 y=1.092 4 ¢ 0157 0.848 1 4.40 31.25a
1000 y=1.084 8 ¢ 0191 0.894 1 3.60 43.75a
1500 y=1.273 1 ¢ 018 0.988 4 3.70 42.19a
CK y=1.367 3 ¢ 0108 0.723 1 6.40 —
2.3 24 h
500 1000
500 1000 1500 [p 500
4 =0.045 p 1000 =0.003] 3
10.30 9.80 10.20 6.40d 4.20~9.40 24 h
7.30~9.80 4.20~8.10 4.00~4.50d
8.70%~59.20% 1000
0.00%~25.50% 20.50%~58.80% 32.80%~37.50%
4 24h
Table 4 Effects of applying foliar fertilizer after pesticide to the pesticide residues in tobacco leaves
R? /d 1%
500 y=3.300 5 e 0121 0.900 2 5.70 44.66b
1000 y=3.147 1 016 0.958 2 4.20 59.22b
1500 y=2.958 2 ¢ 0074 0.817 4 9.40 8.74ab
CK y=6.276 5 70067 0.954 1 10.30 —
500 y=2.162 6 ¢ 0071 0.806 9 9.80 0.00a
1000 y=3.036 2 e 0095 0.970 1 7.30 25.51a
1500 y=3.604 8 ¢ 0% 0.967 8 7.70 21.43a
CK y=4.214 7 0071 0.900 2 9.80 —
500 y=4.734 5 ¢ 0086 0.906 3 8.10 20.59ac
1000 y=6.783 9 e 0:13% 0.783 0 5.00 50.98ab
1500 y=8.118 6 70164 0.906 8 4.20 58.82b
CK y=8.203 6 e 0068 0.8793 10.20 —
500 y=0.579 2 e 0174 0.894 1 4.00 37.50a
1000 y=0.583 1 ¢ 0155 0.8873 4.50 29.69a
1500 y=1.052 7 e 0155 0.807 7 4.50 29.69a
CK y=1.367 3 70108 0.723 1 6.40 —
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