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Effects of sublethal concentrations of nitenpyram on resistance substances in rice and
reproductive parameters of the brown planthopper Nilaparvata lugens
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Abstract: To elucidate the control efficacy of sulfoxaflor against the brown planthopper, Nilaparvata lu-
gens, the rice stem impregnation method was employed to determine the effects of sublethal concentra-
tions of nitenpyram on physiological and biochemical indices of rice, as well as on the reproductive ca-
pacity of female brown planthoppers. The results showed that the oxalic acid content of rice treated with
sublethal concentrations of nitenpyram for two and four days showed no significant difference at two
days and increased by 20.5% at four days. Flavonoids levels increased by 9.6% and 40.6%, respectively.
The content of free amino acids decreased by 20.1% at two days and 42.4% at four days, respectively.
The sucrose content showed no significant difference at two days but increased by 38.5% at four days
after treatment with sublethal concentrations of nitenpyram. The sublethal concentration of nitenpyram
significantly affected the reproduction of the brown planthopper. Soluble protein content in the ovaries

of female adults decreased by 31.2% and 40.9% on days two and four post-emergence, respectively, and
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by 19.0% and 38.8% in the fat body. Nitenpyram inhibited ovarian development in female adults, with

Nilaparvata lugens vitellogenin (N/Vg) gene expression showing no significant difference at two days af-

ter emergence and a 57.5% decrease at four days after emergence. Additionally, it significantly affected

the reproductive capacity of the brown planthopper, with the number of eggs laid by females decreasing

by 58.1%, the oviposition period shortening by 36.7%, and lifespan decreasing by 28.0%, although there

was no significant impact on the pre-oviposition period. This indicates that sublethal concentrations of ni-

tenpyram induce an increase in secondary metabolites in rice to enhance resistance against the brown pl-

anthopper and significantly impact the reproductive capacity of the pest.
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¥ K HE\ Nilaparvata lugens J& -3 H CEFEL, &
T E R KA ™ E A 2 — (FRACLEAF, 2008
DI 45 , 20215 Zhu et al.,2023) . 1% HUJE—FP L
TR B BRI A A SR P L R e
TR ZE R A A 22 R AR (TR 25
2022; Wu et al., 2020; Shi et al., 2023) , ifif H. 7] DA%
& 7K A H R SR 7% (rice grassy stunt virus, RGSV) F17K
& 1A %% 45 95 7% (rice ragged stunt virus, RRSV) %5
(Wang et al., 2022) ; HH A M XK R A ™
T8 R B LB | XA 254 by jl™ o g e (il
HA£1 45 2020; Jeevanandham et al., 2023 ; fil; B 845,
2023),

H A, fb 27 B ia A 2 B 42 4 R El i) 2T B
(Garrood et al., 2016; &= # A4, 2017; Wu et al.,
2020) . fH it FH 700 R ) 5% B e S S AL Ak
SN MURIFERREE Th i B2 ) 23 Bl G o) 1] () 48 40 T 8
IR 22 I B5AE TR DT X A 36 A 7™ A S BOE AL,
(Dai et al.,2023) . 245 0 FEL N — J5 T BE 6 4
it g, B BEAE ), i A A R
(Huang et al.,2016; Zhang et al.,2021) , 55— J5 T &)
S EUHE AR BEOUHR B 88 07 4 2y
F BN A2 M, I R R H B AR g, S EE AR
(Rix et al.,2016; Wu et al.,2020) . 25538 1] L% S
Py N A= B A AW B & AR AR AR, 4 W et al.
(202 1)BIFFE A = ORI WE FE R AL BRAE i T KRR
N RLR (S BER Sy DI B A o B e AR i
R AR, B TOKRD e REV BT BEAh,
WATHFFE T TR AR . — e A5 % HURIFE I 305t
W BE T AT DG A 1 A A B R AT PN
IR AE AL, DTS 4 G VAR R A3 4 5 B0
(Ge et al.,2010;Gong et al.,2023) .

Y e UM H H A A\ 5 e R IR 2 R 3 ]
I B 2 AOB RIS S ), EZAE TR R
P2 RGN CBENRGRAZ 1A, % 5 L) 58 fh 37 AR AT

P ZE BELMTVEFH i35 b w28 2R 40 1 SRR, T 4 3
2 HUOR (Yoshida et al., 2013 ; EIMTIT4,2021) . 43
I e ELA s i I IR B i A, R D FE bk
T RO, BEXHEY) & T0 255, = B va il =
Fas 3 Iy F 2RO 2 —, HET 2 Tk 2R
B SEFNAS I AR AROE A e 22 AR L L R
B\ Bemisia tabaci. F ¥} B\ Trialeurodes vaporario-
rum | W W R i 25 22 Fh 3 B Y Bl IR (Elbert et al.,
2008; Wang et al.,2017;Khoa et al.,2018) . Fij i #F
LS BN E HU B LA B I B TR AL
W WHBBEH E LC, M WE U 48 CEVE K &R &
B AEAEA R 52w R BH 45, 20205 X1 5547 45,
2023) (HARA K TIZZFI 8 CEEBE A5 DL K
IKFEAL 2 TS e (R A SR 4 o AN B8 b s T
BB A WE HURET 7K A A A A B Al R EA:
FEAH OGS ELN AR AR ST 8 BRI A B P50
IR BARICHILR , AT Ay FH ] 45 2L FH s g H R B 4
e CEE S %
1 MR 5HZE
1.1 8

BEIRKAS KA SR A8 6 5 CRIAS ) , VL5
BB AL B g AL . IR A A
Joi 3BT 60 emx B 100 emx K 200 em (192 AR
HEA e, K 2 6 IR 2 EAR 16 em B YR
FORPAE , B 3 0, B4 Bk, KRR BEI A4S T .
I R R 0.18 mm By 4L A 55, ARl HoAth 35 e
A

A I AR R b KA I, 7R
S A N T SRR 3R AT H AR A AT T 25 7], B 3 i
o WA . ) IR (2642) °C, AH X
65%~75% ,6JA I L16 h:D 8 h,

27 S A5 : 96% I WE LU (nitenpyram ) J5i 24,
i e A R A BRA ] . Triton X-100, [E 2
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£ bR 500 A BR S ] 5 /KAl — B L BOER = Sk
B, 2 e AR W B A FR 2N F 5 FastPure Cell/
Tissue Total RNA Isolation Kit, HiScript QRT Super-
Mix 1 ChamQ SYBR gqPCR Master Mix, Fd 5% i ME#E
AR B A 5 oAb 2 A = o pr 4l

{345 : Spark 20M Z I RERFR 1Y , it Tecan 2
7] ; T100 PCR §" 14 1% . CFX96 Touch S} 7& H PCR
1%, 25 [H Bio-Rad /A ] ; SZX16 AR i3 , H A
Olympus 2 Al ; DS-Fi2 B4 %1% 3k , H 4% Nikon 2
A) 3 FA1004 BT K7, b se T E PR 2238 A R
3]s GXZ-160D N TAUMRA , TR TL RS ) .

1.2 Ak
1.2.1 TBHUREHE R

SR FHRE P 12 Yt 0 Je W RO 4 U 3500
RO o HR PR P45 (2020) A5 45 5%, W i 7
HBEHE LC s 4 0.009 mg/L. F| oL, 1 IR PHG iEAR
YBURR WE L I 24 90 mg, S N /b i A I i A T 1
B9 mg/L e BE U REW S A E 0.1% Triton X-100
(ZE KRB ZE 0.009 mg/L. Ve #3110 /3 B
AR FEA AR , Ve, B9 A5 29 10 em A9 3% K F 25
FF TR R A BB 25 30 s, B B+ 5 TR I
MR AR AL AR TS, B T HAE 21 em & 16 em I B 1H
WS o Maie UL PR 2 d F1 4 d BUKFEZEFTI
FEKFER NP RS R RS . LS 0.1% Tri-
ton X-100 ZE /K 55 & KRG X IR 1A B AR
MIANEE BB HMED 10 KA, 3N EY
FEA
1.2.2 RABFER EgEAEZen T

R = SRR I 0 000 s KR T R o (R
WA, 2011) 0 43S BUAbEE 2 d A4 d Je K H—2
Sy BEBIKRRAR AR ZEAT 1 g, B BT 5 58 0 i,
HB4l7K 10 mL MPE R 50 mL AR, A2 1/3 14
RS M A , B2 5 J w5 42 30 min, B2/ T4 C
T LA3 000 r/min 5.0 15 min 43 8556 1k B¢, — U (5,
ANGEAIE AT Z R I 8, B A VAR 2 TG (Bl g 2 3L 1
o, B EVEW 3 mL, LA 3% = A4b%k (10% i Eh ik
e il ) 240 L, 2R 5 F 2 DG i bR A AE I K 400 nm
AT WA . FHRER (Al s sr bt £k, 11
HAFEMTTRER 8, 3 EYFEE,

TR FH S B i E 2 BROR TS A5 (2005) 77
PIFMUAMCGH . ARy I 2 dFi4 d R 3
(1) 73 BE K FEAE AR ZE T, 884 T34 Ja ML 1, B9 A8
AW EAEAER b 0 0 A S BREC T4 1 g A

B A 60% W10 mL, IR AT B B O
T 70 C AT SEAT R I Ab B 8 ik D) SR AR
350 W5 5] 30 min, #8524 3 000 r/min &5.0> 5 min
VB, W — R 4% DR R R AR 3R
BLDJE I FIE RS E 25 mL &5, H 60% £
FESAROEAR 225 mLo 1RA1EWHGE ZAIHREUA 1 mL
T 25 mL A5 M, A 5% NaNO,I&# 1 mL,1R5))G
HE 6 min, BEISNA 10% AICL-6H,0 77K 1 mL, /&%)
JE#E 5 min, BEJSINA 4% NaOH ## 10 mL, F- 1
AN 30% CBEWESS 52 R #iE 15 mine HZT)
REREAR AR P K 415 nm AR E WG . FHS TH
HES ST AEIN R TR A TP 2SR 5 . 34
Y ER
1.2.3  RAGEAE B RAR S Z 0N E

K R TR B SR P AU L 2 2300 5 (22 i A
ZER,2013) 0 ArHIBUALBE2 d A4 dJ5 K331
Sy BER KRR ZEAT , FRIBUSE T K 2541 0.2 g, ik
A 50 mL A LA ZE IR 7K 10 mL, ¥ 7K 20 min
JE BUH A, g 4R 8 % 25 mL &R, 154
AR U LR IR, e 5 8 A5 2 25 mL. IR
0.5 mL & 28 B9 $E OB T8 A ZEIR7K 1.5 mL,
FEIMAEER 2,12 BRG] (1 g BT 50 mL LR 2
fi5)0.5 mL FIRARER S mL, 78504835 , 57 BRI KV ik
5 min, 2R J5 R A 2 0, FH 2 TR B bR AL B K
620 nm I E WOGAE . R A ST bR il 45, T HIA
BRI PR A . 3B ER . RS =
(CxVyxn) /(W xa,x1 000) , 3, C, R b i il 285K
bl VO REBUR R, a, A WIURE SR AR R 0, R
T AT, W M S R

SR FH G = S e 3 0 2 K RE 2R AP i A PR 1
(B4 R 45,2008) . 43l lUbBE 2 dF 4 d 5 3
—EU o BER K REAE R ZEFT 1 g, A 10% & TRYS
S mL, BB H I B AT HORES B e e 72
%100 mL A0, H 10% ZRRERGEZE 2 100 mL .,
W HE 28 IR O 1 mL % 20 mL iR, in A ZE418
7K 1 mL FHIRIIAZ 0.1 mL FA/K-S 2l = i 47 3 mL,
PEA)E BT P ALEE, 515 min, FRAEIF A
80% LBHAW 10 mL, INZEM /K ER 225 mL, HZ
I RE B AR A I K 570 nm AT E OB . 4 5
g a7 bR E 2R, T A AR L P R
o 3NMEYEESE . IR AR S E=(Cxn,)/
(W1 000) , 3, C bR 2R AT HE &, ny o 8
REEE, WA
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1.2.4 B RAI LR TERE G ASZNE

SR FH 2 5 Jip e s 00 4 T ol R B S K iR
i A AT VP B 1 e (R B AR AR 18, 1996) . 5
HE1L.2. 1B /KRR IR 22 W0 SO VAR i he U P
VEICHE R 3 #84 H K AE AR I, B E B AR
FEA 303k, BT A (26£2) °C XTI 75%~
85% G AL 16 h:D 8 h Y N TS A 5%,
R HOPL I BORAE 2 d A4 d 5 R 22 T R Jee 50
BT A DAIE R P62 d T4 d AR A8 L A A
HAEXT R AR A 103K, 3B sF AR L K
-1 B S RN A I AR 2L 21 53501 in A PBS %5 5 mL %)
I B DL 1000 r/min 5.0 20 min, B IE R
P AF A g, R R U b . AR S e
A AR HEIN £ o B I IA 1 mL A 5 8V AN
5 mL % Sl st i G250 IR & ¥ 2) , #i B 5 1
595 nm i KT I E OB A . AR S 2 bR v 2
TR EA S,
125 BRAFFREFGMHXLRELFahn e

Z M 1.2.4 7 A Rl 3 & B TR HPI Ak
SRS ORI 2 d TN 4 d S R A8 T e S
I 72 48 K AN 8 i & 1 (Nilaparvata lugens vitello-
genin, N1Vg) F1 50 8% 7 25 1 324K ( Nilaparvata lugens
vitellogenin receptor, NIVgR ) [ (1) F ik /K F- o LA
IEF L2 d A4 d RASHC RS R EUHE Al VR X IR
3ANEY A EE A EEIE 10 k48 CEl, FIH
FastPure Cell/Tissue Total RNA Isolation Kit iz 7l &5
PRI & EUME A AL A9 8 RNA, F HiScript QRT Su-
per Mix 7] & 2R 3L 240 DNA , I [ % & Rl eD-
NA it

FRPE A REIZH ) & T M EHE (Ge et al., 2015) &
K E NIVg FI NIVGR 5EGE w514, 35 NIV g-
F (5-GTGGCTCGTTCAAGGTTATGG-3' )/NIVg-R
(5'-GCAATCTCTGGGTGCTGTTG-3" ) Ml NiVgR-F
(5-AGGCAGCCACACAGATAACCGC-3' )/NIVgR-
R (5'-~AGCCGCTCGCTCCAGAACATT-3") , LA B-ac-
tin NS I, 519K B-actin-F (5'-TGCGTGA-
CATCAAGGAGAAGC-3')/f-actin-R (5'-CCATACC-
CAAGAAGGAAGGCT-3") , 5| T AW T2
() A A BRAF A e A cDNA AR R FH 7Z¢
Y6 % & PCR (real-time fluorescence quantitative
PCR, RT-qPCR) 4% A 47 35 N R 3k &0 7 . 20 pL
RT-qPCR J Jij 4 % : 2xChamQ SYBR qPCR Master
Mix 10 pL .10 pmol/L I F U5 ¥4 0.5 pL .cDNA

2 pL.ddH,0 7 pLo KW ARJTF:95 CTHiAE 1 3 min;
95 CAH: 155,58 CiE k30 5,72 CHE 20 s, G
39, WM E 3N EYEREE, B Y
FHEWEINRAREE . R 2Y1HE Nivg il
NIVgR A% # 1k (Livak & Schmittgen,2001)
1.2.6 97 £ gL

S8 1.2.4 7 A KL 3 I B Pk
SR S BOPIAE 2 d R4 d s AR ST ) S M A
HEAT AR, AIE 5 PR 2 d Fl 4 d oA A2 e A6 A B
YEXT R A dd fis) 153k, 3 M AEY2AEE . 7£0.9%
A FRER K P e S R N AR T R G, BT/ IV
BIRAE N AR s AR A RIS, IR SR e
A Im I N AR R AR AR B Sk
1.2.7 8% @R R E A A4 e

Z: 8 Ge et al.(2015) J5 {2 0 72 0 BFE Uk B s g
A A S e CEUME R R B S8, SR 1.24
Ty A A CEL 3 i R R H P RS B
BIPIAYE i L 550 P AR i e 42 B 12 1 LA T 28
e, BCE T 1R BEBIK R M M AR 1.8 om L 1=
18 em MBI thim IR, 77 ON ATV 24 h TR
KR, 7677 B0 D4 72 h I RE R KRS L
ZMERLHRIET . DAIE R PRl S e i A 2E i
AR FRAESF RE L T SR OHE AR A 7 DI T30 DB ol e 5]
BN FELR = B8) 7R DT R A . 34
Ve
1.3 B

T E iR H DPS 7.05 #4788 7 #r , iz
FHAR ST REAS ¢ 46 56 32 % 13 06 £ di 2E 17 25 5% B 3
Kp 36 . 2% JH GraphPad Prism 7 4k F 58 2 1K,

2 HER55H

2.1 TFEITEIREHIE AR KRR A Y B & E RN
SV BOAE R 3 0 W P Ak B AR v LR 2
il 5 o e A S S R IV SO S A e A B K
2 dJF, SXTIEAR E KRS h R & BT W 2
(=1.8,P=0.146; & 1-A) , /b FH 4 d J5 , /KR P BE IR &
B ERIN T 20.5% (1=6.2, P=0.003; K 1-B) . 4t
P2 dJE, KRS Bl & & R E N T 9.6% (=
5.9,P=0.004; & 1-C) ; MALFE 4 d J5 , 7K g H 2 B
SR ERINT 40.6%(=6.4,P=0.003; K 1-D)
2.2 TR EREIE RS kAR E S RS E RS0
IV EHHEIR K W HE e Ak BT AR v AR | U0 S
FIEIR Fr B APE W E M, AbHKERT 2 dJE , S X
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AL, KA AR S B PR T 20.1%(=
8.4,P<0.001; K 2-A) , kb 4 d 5 , /KA it B9 22 ik
MR e B TR T 42.4%(1=6.5, P=0.003; K] 2-B) ;

AbER 2 df5 , KRG R RERE & B0 B ARk (=1.7, P=
0.171; K 2-C) , Ab ¥R 4 d 5 , /KRG feE bl & & o 2 4
5T 38.5%(1=5.0,P=0.007; & 2-D)..
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Fig. 1 Effect of sublethal concentration of nitenpyram on the content of oxalic acid (A, B) and flavonoids (C, D) in rice
PR R DR o ** R A B R IR Z [ ST AR AR (R A IR 22 57 135 (P<0.01) 3 NLS. RR L 25 5%

Data are mean+SE. ** indicates significant difference between treatment and control groups by 7 test (P<0.01); N.S. indicates no sig-

nificant difference.
2.3 IEGEREGE R HALNE R S 2R
V. ENAE e s e EE e e G T ol L B S %
Wikl E M A A B AR R . Ptk 2 d i
R TUME A H R W BOSE VA A WE H e A B A KR
Je DN E PR AR S A LU R B 2 R T
31.2% (+=12.1,P<0.001; &1 3-A) ; Pfk 4 d B & T %
T 40.9%(=17.8,P<0.001; % 3-B) . k2 d9# &
TR ol HR I I B PO s M R R A B K AR )
JE AR P AT A 11 % A L IR TR R T 19.0%
(=5.7,P=0.005; ¥ 3-C); PIfb 4 d B 2 T % 1 38.8%
(=21.8,P<0.001;#3-D),
2.4 TEFCREXT NIVg NIVgR BRIPE X S HI & i
SV BT A W X SRk 2 d v U A

RN NIVg ik 270 B % (=1.7, P=0.158; [4] 4-
A) L TFME 4 d )5, CmUE AR U N NIV #ik K
55 B2 AR L 0 2 R T 57.5%(¢=8.7, P<0.001 ;
K14-B) o 1M EBHE R B M W o Ak BT AN (] 2P 4k
it ] e R UM J R ) NIV R 35 7K 44 G i 25
2 (ML 2 d: =0.6, P=0.575; PI{k. 4 d: =1.1, P=
0.333;[814-C~D).

NV BICHE e P e L A PR )Xo A G Bl
P& B A A RREEE A4l . 5% BEAH EE (& 5-
A~B) , BUE T BB R B I 0 H g b B ) 7K A ), o)
k2 d P R BB PR R A L ) A g B R 4 i
(1 5-C), MiFI4L 4 d i e A e R g A /20 o
(1) B BF 41 i (1 5-D) o
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2.5 TEEIEIR B M IE H A e e o S5 SR S 2 M B2 NI

S BBE R P s W H e RS S 3 5 4 UM
AR EER IS SXF BB L, Sk
s WE MU b RS 40 U R B i S e D
T 58.19%(t=9.0,P<0.001) , H M il L 4y (8.6, P<
0.001 ) 55 e & 17 B I 191 (/=5.5 , P=0.005 ) 43 ] i
FAEE T 28.0% 1 36.7% , (7= B A 3] 5 %5 BE 20 A1
Fe T #2555 (1=5.5,P=0.067; % 1) .
3 iFig

EA BRI, SN A 25 i it 25 5 | S /K R A
PR P A= AR AL A & AR s, AT RE M4 &
AP B, N A5 250 (W et al., 2004 ; Xi et al.,
2022) ., ABFFTLER IR, WESEHE B I e b PR
KAE4 dJE, SXF A EL KRR RN SR & TR T
20.5% , /K FE AL B R o] e X 4 G LA g DA K FAR

FREEECR 2 HIVE . R ey A h—Fe
DL IR TR , A AR 2F EAE ) e 52 Al B 1 5 LY
%% (Kang et al.,2023) . A #FFE R, KFE P HR
T SXTHE AP W AR DG, Ut R KRS
WL B B = TR R (RIRHEE, 2012 459
PHAE,2020) . ZEBCHREAEY) T — Ao A Bl )2 )
WA=, AT R A AR AU Y
1% PE % (reactive oxygen species, ROS) , [i] A} 11 il 42
BHFERNREMAERK LT, Y AR Fi b
L 2 SCHE ] (Mierziak et al., 2014 ; Himanshi et al.,
2023) . TEABFGEH, B At B A e e b /K A
2dM4 dJE, 5XF AR, R & BT E T
9.6% F140.6% , & B I % et i) TH iy T AE XS e mUME
B OR S E T VUSRS A — e Mk, x5
HA AR 25 3 — 2, g vk 45 (2007) b 58 2 30, 7
N TPRE A s i 21 3 1 A R AL BB 6% ik 2 IR R
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Fig. 3 Effects of sublethal concentrations of nitenpyram on soluble protein content in ovaries (A, B) and

fat bodies (C, D) of female Nilaparvata lugens
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are mean+SE. ** or *** indicates significant difference between treatment and control groups by ¢ test (P<0.01 or P<0.001).
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FERAE,2022) . LA M B BV ER LT ML
PRI BT 75 (1) 5 EE ) R (Hildebrandt et al., 20155 Li
et al.,2020; 2 R 45 2023) . A BFIEEN MY
MU P AT PR RN 2 R B 2 1 AR fh 2 i AR %o
F AP, DR OGS R G AR (G i
%,2017; Liu et al.,2020) . ASHF5Y & BV BOFLHER &
JEnE R A KRG 2 d A4 d s, S RFIEAE G, 2 d i)
REBE S B E AR, 4 dBHTHE T 38.5%, i &
B E R T FE T 20.1% F142.4% , BV K RS 1R 4
¢ 2R L AFDGTBE T 1 A AR F i 288 b A 34 Jn ] BE 1 7]

TR REPE LT LA B . Wu et al.(2021) d1 45
FARRLAY 251, R = G50 M e P D b FEOK R 5 b
T N U AR i W D B AL
T, AT il R B IR o ] R B 1 M AT
FE AR B, B ok A T, 4l i
1, ¥ 5 3295 752 Yt (Povey et al.,2014) . 75 FAHY)
WA L8 A2 B3 i 35 Y B 7R 4% A (Zhao et
al.,2024) . WA LTS EIRE YR AR S &
AEXFRD AR B T LIRS R T AR
ot HR W R R A K & E R EGHE 2 G HE E (Aw-
mack & Leather,2002) , & k= & FEER HIANEA
T G 32 BHL L 2F T 52 i HG A 4K 3 RN A B g
(Rode et al.,2017) .
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Fig. 4 Effects of sublethal concentrations of nitenpyram on the expression level of N/Vg (A, B) and NIVgR (C, D)

in female adult Nilaparvata lugens
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5. Data are mean+SE. *** indicates significant difference between treatment and control groups by ¢ test (P<0.001); N.S. indicates

no significant difference.
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FIRAKFAERI 4 dBF N RE T 57.5% ; 91 FLERG U™
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A4 5 28.0%. Vg Al VR Je i 5 B B 25 ) i
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(RIS N A5 18, 22 S 9 A 28] I 9k B4 v, Fre 2 ik
VeR A 51 N A AE FHE A B HE 41 i (Tufail & Take-
da,2009; Shen et al.,2019; X #45 ,2021) . C F BF
FELE IR, W AR 5 % BRI 23 52 i 3 fR AR R A
KEEH Vg Bl VgR W FRIK 7K (BP8 & & DL KA E

3, 40 LC, FTLC,, B g F By A 1] R Ab BRI, 7 A%
# M Conopomorpha sinensis W i H #) CsVg Fl Cs-
VaR MRk KT 10 25 G, B9 8% & F %56 ) 32 3]
] (Yao et al., 2018) ; LC, & i 188 i Z &A% T H Y
TR F AR U B (B S, 2017) 5 LC,, LC, 5
I LC,, Jis WE M ib 33 I v 2140 V8] 75 88 Microplitis
mediator Y% 75 iy MEIE LU 51 LA R R 06 1A I e 34
JITREAR CEI ML VTAE , 2021) o 24 30 BP0 B Ik Wi H i
YRR 2IF B, AT Rg Sz e A, S 3e it
B, TR P e S PR OE SE o B4 A A P i e
I 5 M H: A % 7 (Shi et al., 2011; Gong et al.,
2023).
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Fig. 5 Effects of sublethal concentrations of nitenpyram on ovarian development in Nilaparvata lugens females
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Table 1 Effect of sublethal concentrations of nitenpyram on reproductive parameters of Nilaparvata lugens females

H: 5 281 Reproductive parameter X HR2H Control RhFHZH Treatment
F=hl i No. of eggs laid per female 250.0+15.9 a 104.7+2.7 b
I RY, L Ay Longevity of females 25.0+0.6 a 18.0+0.6 b
W Y H P B ET 3] Preovipositon period of females 33+03a 5.0£0.6 a
U i R 7= B 7 Oviposition period of females 20.0+0.6 a 12.7£1.2b

TP A AR DS . [RIATAN[R]ING SR 7R Ak B X6 B Z [R] 28 S AR AR A 36 PR AG 90 22 5 12 2 (P<0.01) o Data
are mean+SE. Different lowercase letters in the same row indicate significant difference between treatment and control groups by ¢
test (P<0.01).
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