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Exploration of cycle affects buprofezin and thiamethoxam efficiency in

Sogatella furcifera

KANG Kui ZHANG Jie WAN SiJing GONG Jun ZHANG Dao-Wei~ ( College of Biology and
Agriculture  Zunyi Normal University / Laboratory of Regional Characteristic for Conservation and Utilization
of Animal Resource in Chishui River Basin Zunyi 563002 China)

Abstract: Sogatella furcifera ( white-backed planthopper WBPH) is an important migratory rice pest in
China and chemical pesticides as the main method for a long time. The extensive use of chemical
pesticides can lead to environmental pollution and increase insect resistance so it is necessary to explore
efficient pesticide application methods. In this study 0.27 g/L thiamethoxam and 5 mL/L buprofezin were
used to detect the mortality rate of WBPH at different time points in a day. The results showed that
adjusted mortality rates of thiamethoxam and buprofezin were the lowest at 7 : 00 which were 54% and
13.9% respectively and the corrected mortality rates after 72 h were the highest at 16:00 89. 8% and
44.9% respectively. The quantitative results showed that the expression level of the thythm gene Sfcycle
was the highest in the midgut of female or male of WBPH and the expression level of the 4" and 5th instar
nymphs before molting was higher than that after molting and the expression level was relatively stable in
adult stage. RNAI results showed that Sfcycle could affect the expression of P450 genes SfCYP4DEI and
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SfCYP353D1v2 of WBPH. The mortality of WBPH increased at 7:00 and 16 : 00 after the intervention of
pesticide treatment and there was no significant difference which indicated that Sfeycle could affect the
control efficiency of thiamethoxam and buprofezin.

Key words: Sogatella furcifera; biological rhythm; thiamethoxam; uprofezin; pest control

Sogatella furcifera
o ( Chatterjee et al. 2010)
cycle  period
(Xu et al. 2008) .
( 2011) Nilaparvata lugens Nlcycle
( 2016) . ( Kang et al
2017) . Schistocerca gregaria
RNAi period  timeless
o ( Tobback et al. 2011; Tobback
et al. 2012) .
50
( Liang et al. N
2015) . RNAi Sfcycle
(
2017) . 1
20%
( 1.1
2003) .
28 +1°C
80% +10% L:D=16 h:8 ho
o (30% )
3 3 (50% )
S— ( GST) 1.2
o 0.27 g/L N
50% 5 mL/L (
( Karthi and 2017) 0.27 ¢/L
Shivakumar 2016) . 5 mL/L 30 s
1
o 20
3 o
( Michelle et al. 3h 12 ho

2010) . clock



1074 Journal of Environmental Entomology 45

(%) =( - \
) /(1 - ) x100 Blast
1.3 Sfcycle o NCBI
NCBI ( http: //www. ncbi. nlm. Blastx o
nih. gov/) cycle N 1.

1

Table 1 Primers used in this study

(5°-3)
Perimer name Primer Purpose
SfeycleF ACGGAATGGTGGCTAGAAGT
Sfeycle-R CCACTGAAATGTAACCACCA Gene cloning
dsRNA-SfcycleF CATGGATGGCAAGTTCCTAT
dsRNA-Sfeycle-R ACCATCTTTGCTTCGAAACC dsSfeycle
dsRNA-T7cycleF GGATCCTAATACGACTCACTATAGGCATGGATGGCAAGTTCCTAT dsSfcycle synthesis
dsRNA-T7cycle-R GGATCCTAATACGACTCACTATAGGACCATCTTTGCTTCGAAACC
Q-SfeycleF ACGGAATGGTGGCTAGAAGT PCR
Q-SfeycleR TCGGATAGGAAGGACGGTTT Real-time Quantitative PCR
B-ActinF TGCGTGACATCAAGGAGAAGC
B-ActinR CCATACCCAAGAAGGAAGGCT Reference gene
1.4 Sfeycle RNA 5 pL; cDNA 1 pL; PCR Forward Primer
(F) 0.2 uL; PCR Reverse Primer (R) 0.2 uL;
dsRNA ( 1) o dsRNA Promega ddH,0 3.6 pL; 10 pL. 3
T7 RiboMAX™ Express RNAi System o 1 q-PCR
dsRNA : 95C 10 s; 95C 5s; 58C
o Kang 15s; 72C 20 s; 40 0 B-Actin
RNA 150 ng/ o 2 maac
dsGFP o dsGFP Ct o
24 h. 1.6
48 h. 72 h 3 9 Excel
o 1.2 SPSS 17.0
o One-Way ANOVA
1.5 PCR (P<0.05 ' ; P<0.01
RNA o ) +
Trizol ( Invitrogen ) o RNA o GraphPad Prism 6
RNA o
NanoDrop 2000
OD,¢, /OD g, o PrimeScript " RT 2
reagent Kit ( TaKaRa) 1 pg Total RNA
cDNA. 2.1
PCR PCR

(10 pL ) : SYBR premix Ex Taq 0.27 g/L 5 ml/L
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Fig. 1 Adjusted mortality rates of WBPH exposed to thiamethoxam ( 0.27 g/L) ( A) and uprofezin (5 mL/L) ( B)
at different time points
* (P<0.05 ¢ ) o Note: Data were shown as the means + SE.

Different letters over the points indicated a significant difference ( P <0.05 iest) .
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Fig.2 Relative mRNA expression of Sfcycle in different tissues of one-day-old brachypterous females and different development stage
Ov ; Mg ; Ep ; Fb ; He o + (P<0.05
Tukey’s ) o Note: Ov Ovary; Mg Midgut; Ep Epidermis; Fb Fat body; He Head. Data were shown as the means + SE.

Different letters over the points indicated a significant difference ( P <0.05 Tukey’s test) .
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Fig. 3 Efficiency of RNA interference ( A) and affects of the expression levels of P450 genes ( B C)
+ (P<0.01 ¢ ) o Note: Data were shown as the means + SE.
Asterisk over the points indicated a significant difference ( P <0.01 i-est) .
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Fig. 4 Adjusted mortality rates of WBPH exposed to thiamethoxam (0. 27 g/L) ( A) and uprofezin (5 mL/L) ( B)
at different time points injection of dsGFP and dsSfeycle
* ("P<0.05 “*P<0.01 ¢ ) ns .
Note: Data were shown as the means + SE. Asterisk over the points indicated a significant difference (© P <0.05 **P <0.01

t-test) . ns indicated no significant difference.
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