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Abstract: To further study physiological-biochemical mechanism of symbiote in imidacloprid-resistant
brown planthopper (Nilaparvata lugens), imidacloprid-resistant strain of symbiote, Candida lipolytica,
was domesticated with different concentrations of imidacloprid based on effect of insecticides on growth
and development of C. lipolytica. The results indicated that after in vitro C. lipolytica, on solid culture
medium containing 2 000, 1 000 and 500 mg/L imidacloprid were subcultured for continuous 20 genera-
tions, the colony numbers of C. lipolytica on solid culture medium containing 2 000 mg/L imidacloprid

were no significant difference with those on control medium containing non-imidacloprid. When numbers
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of colony kept stable for continuous three generations, the domesticated strain was called 2 000 mg/L

imidacloprid-resistant one. Morphological changes of imidacloprid -resistant and -susceptible strains

pseudohyphae were further observed using light microscope, it was found that pseudohyphae of imida-

cloprid-resistant strain occurred malformation and become shorter, some appeared enlargement.

Keywords: Nilaparvata lugens, Candida lipolytica, Imidacloprid, In vitro culture, Domestication of imida-

cloprid-resistant strain

¥ RE\ Nilaparvata lugens (Stal)2% [E M AR F
W AR A 7 B — i e A, U
KEDKRE 224, Bl R EBAE
KE FETFRZ —, Bl TR ], B
ol CEGE A T E P2 PR R, SEZERNA FEAE K
BT 24 P 2 e R /KR A 77 v 2 e R ) el R

WEgE R, Al H R (s e ) I P 5 i A
eI, XS S F R AE EER | P
ik, FERMMAERKAE . EEARPERE TrE
BERFE T FRATTR B0 S B AR B R 1 i ) b B
It CECEREREIL L, JFAIH 26S tDNA D1/D2
DX 871 o3 A A TR B A 0 B S 2 AR IR AR TR
PR, RS R B, A SRR (R R . BB X K
AL P A 1 S S i 1 U, R R R AR L
FIR DG R A B A A R i KU, 25 5 1
b U2 I AR R R A AR TT A SR, T DA
A R 3 OO A R P A e 2 b iR AR

R T TR B A R M A R R AR T UK I R AR A
IKEHT LG PE T VR B AL, A SCEs A miri TAE,
T 3 7 5 R L P A I bk efe 24 R 91k 4 T mL 3 A=
T T R, Ot EL AT ot ek 8 07 %) 3 A TR R R,
Ry ik — 2D IR P A TR A R UK I e T
Ji& v ) A AR AR AN O AL B (BRI

1 MRS

1.1 ##

111 R E Ak 8 R L s 2 B
(Candida lipolytica) &5 T Wil A8 A b Bl Be b 4 O
P15 AR IR T T A K LA PN 2 5 Ak A T R
1.1.2 53R E: WA RO RF B Y A4 5 1
A= Py A O T RIS S 4R AL il J5 CPDA [

http://journals.im.ac.cn/wswxtbcn

(USTHEE iy

1.1.3 K% mb AR 25 (K BE 99.0%), i Bt£L K FH
LA RN R A,

1.2 A&

12,1 BYEEEERRHRE: BRHRRAH €
AL A R 22 B RE R bR, TR ALS, FETC AR T,
FH TG B KK TR 7 RIS TR R T ke, Ak s
Rl 107", 1072, 1070, B 107° YR e IR 1L
1:100 1 EL I A B 2 4 A AT . #1230 °C 1Y [E
IREEFRSE T, HEFRBE N TR AR B 1072,

1.2.2 B AR I6 R B AN AT BB ECHD: BRI 1 g nibdt
IR ZG ] 20 mL P9 58 IR, 1218 E AR B
t, INEHKEAR R 250 mL, B 4 000 mg/L BHE,
PR RN 2 000, 1 000, 500 mg/L 457, *f Mg
ZH(0 mg/L): ASfinntk Aok . AX K DI R -5 JG R K TR A
W, B0 20 mL PSEREIAZ R, InJCHR K E A 2
250 mL.

1.2.3 Mt EMEARIIL TR MEKE ., 5
9 cm MYFEFRIL, FETCH AT, B35 3% MIN AR
WRE AL AR 1 mL, FEINACE A R E N 107
MEEFR AL 9 mL, MHFRSIG SR LA R A %
FEERHERS, KR ILEE A 28 °C fHEE;
Frah e, IR T 4-5 K. BFRMEILAH
ARG, Hi% 60 hJ5, M 2 000 mg/L (5 FR LN
PRBCH B . AR . WYk AR,
AR IR 5L, Frmm 76 B, AR b 20 A rp A7
VL e . HEETE MR ERREY —, 155805
%, AF RN — UL E AR, WP, H 2R
SE M QU A i i A1 22 T TR ) P TR Rk

124 HABFELEESWE: RBCAEKERA,
PR G I 7, 205 FH W 2R /K 3 BH Ak

© PERFERMEDA AT SHESE http://journals. im. ac. cn



AT 48 I A N B 22 T RET A HL o R ) 9 Ak

239

L 2-3 h, FMAREE, REHSEMER AL 6
2 min, HARKPELRIRM, KI5 HBOKER A, K
U BT B IR B R 2 RIS, O
I
1.3 HmANTTE

50 B4 >R AT Excel. DPS3.01 %o ab 21 4%
PR GE T R T 225387

2 BRE54W

2.1 Mt EMEERILER

RIS 1R, BT A 500 mg/L ik H
WR)RE IR L 4R B B VR, 56 2 RIFAR 4 BE 3R LYY
WIS AR, BT RGE TE RO B L. AE TR
PSS 1 25 3R, A B AEAS ) Bt R 5 5
HEARKNERBRATES DEZES, Ak
M, AR T D, TR R E (2 000 mg/L)
T, BRI EWEEB AL 5 ROF
f, AR TRAE 500 mg/L ik HBkk B Y B R 2 L A=
TR 75 B0 A 1 I RO A X R R 3 25 R
vil et i 5 R, ©7AEdt 500 me/L ik H
A AR T L g ad 15 AR N Hokk AbBR, A
CLREFE 1 000 mg/L M A pfvfe 2 11 B 72 0k A K At
55X MESARE, T =4S 1 000 mg/L LA
W LA B Rt 18 UYL bk b 3, R T
TE 2 000 mg/L it Ha i B2 79 3% 77 2 B AR K0 TR 75 4
X ESARE, JFHAES 19, 20— HKA I
FEFRERD, WHTE AT 2 000 mg/L i H kY
AT, TSI AR . R 1 BUR, S
20 1R Az B 7E AN [R) itk o by B %) B 7 AR K
WA, SRR A B2 5.
2.2 487k B At A T Hu M AR TR A A R E AR Y
AR

EPE T AR 0 0 A5 2 A9 4 - U A BT
WA AR R B R TR AR R A TR I 22 TR S LR, S5 (K 2)
RIL, P2 000 mg/L ik Bk 4 e Az B TR AR A R 22 1
MW, W HR LA, AR TR, WA
i 20 fRA kb B S, BLARAE KA AR FE AR BT
2 000 mg/L MR AR, HHTEA B O &4E —22

&1
BERLBEMNEKIER

Fig. 1 Growth of Nilaparvata lugens symbiote, Candida
lipolytica, after domesticated for successive 20 generations
under different imidacloprid concentrations
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Fig. 2 Micromorphology of imidacloprid -susceptible and
-resistant strains of Nilaparvata lugens symbiote, Candida
lipolytica

Note: A: Susceptible strain; B: Resistant strain.
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Table 1

*1

WALt mERLESREERMYIMLER

Domestication for imidacloprid-resistant strain of Nilaparvata lugens symbiote, Candida lipolytica
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day culture (No./dics)
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day culture (No./dics)
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culture (No./dics)
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Ist generation
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3rd generation

%548

Sth generation

%71
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%9 1%

9th generation
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11th generation

515 1%

15th generation

17 AR

17th generation
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18th generation

%19 4%

19th generation

5520 1t

20th generation
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0
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0
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2 000
0
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1 000
2 000
0
500
1 000
2 000
0
500
1 000
2 000
0
500
1 000
2 000
0
500
1 000
2 000
0
500
1 000
2 000

403.67+8.14aA
185.00+27.84bB
128.33+£27.21¢cC
32.67+4.16dD
453.33£30.55aA
372.67+£25.01bA
174.67+37.22¢cB
104.33+7.09dC
712.00+21.17aA
746.67+£36.07aA
610.67+48.22bB
341.33+£20.13¢cC
658.67+20.13aA
677.33+40.27aA
572.67+46.32bA
392.00+62.86¢cB
744.00+24.00aA
733.33+33.31aA
698.67+45.49aA
396.00£16.00cB
966.67+£100.66aA
841.33+44.96aA
685.33+28.38¢cB
389.33£34.95dC
730.67£80.53aA
693.33+62.14aA
644.00+52.46aA
533.33£60.58bA
725.33+64.66abA
874.67+103.18aA
669.33+£16.65aA
601.33+46.88bA
760.00+24.00aA
770.67+£9.24aA
774.67£16.65aA
724.00£16.00aA
773.33+64.17aA
808.00+60.4aA
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802.67+72.59aA
781.33+£53.27aA
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749.33+44.06aA

460.00£52.92aA
215.00+22.91bB
124.00+22.54cC
38.00+6.93dD
489.33+£28.38aA
400.67+29.14bA
196.67+40.41cB
123.33+15.28dC
762.67+20.13aA
798.00+£37.04aA
664.00+21.17bB
402.67+£56.76cC
757.33+45.49aA
722.67£36.07aA
597.33+40.27bB
440.00+£52.92¢C
949.33+62.14aA
814.00+55.43aA
738.67+44.06bA
433.33+£24.44¢cB
989.33+78.62aA
926.67+75.72aA
806.67+30.55bB
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816.00+44.54aA
781.33+£92.72aA
737.33+£92.38aA
586.67+£87.76bA
920.00+40.00aA
926.67+61.10aA
805.33+65.16aA
702.67+£69.90bA
829.33+16.65aA
850.67+64.66aA
813.33+£92.03aA
780.00+£27.71aA
888.00+69.74aA
888.00+108.22aA
784.00+28.84aA
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132.67+15.53dD
781.33+25.72aA
760.00+24.00aA
674.67+39.46bB
429.33+45.49¢C
792.00+77.15aA
742.67£35.85aA
634.67+24.44bB
457.334+42.77¢C
1002.67+40.27aA
924.00+81.19aA
846.67+36.95bA
497.33+54.45¢B
1033.33+61.1aA
984.00+£94.06aA
920.00+60.00aA
508.00+42.33¢cC
936.00£63.50aA
914.67+46.88aA
881.33+72.15aA
661.33+£75.61bB
1018.67+51.43aA
1093.33+23.09aA
920.00+80.00aA
874.67+64.17bA
869.33+32.33aA
893.33+36.07aA
845.33+48.88aA
838.00+28.84aA
901.33+78.93aA
898.67+97.76aA
853.33+33.31aA
812.67+51.08aA
922.67+57.87aA
973.33+33.31aA
946.67+45.49aA
909.33+£64.66aA

501.33+£56.19aA
253.33+£37.81bB
174.67+2.31¢cC
43.00+8.54dD
522.00+25.53aA
402.67+24.44bB
213.334£24.44cC
138.67+12.22dD
789.33+£16.65aA
786.67+40.27aA
693.33+37.81bB
442.67+25.72¢C
856.00+£108.22aA
762.67+20.13aA
648.00+£36.66bAB
458.67+25.72¢cB
1061.33+45.49aA
958.67+108.62aA
862.67+£30.29bA
534.67+65.16cB
1086.67+83.27aA
1017.33+64.04aA
936.00+54.11aA
617.33+38.85¢cC
1002.67+36.95aA
966.67+80.03aA
904.00+32.74aA
674.67+68.04bB
1101.33+69.90aA
1120.00+80.00aA
1026.67+83.27aA
928.00+28.84aA
1001.33£96.44aA
989.33+48.88aA
962.67+28.10aA
909.33£56.19aA
917.33+74.33aA
904.00+107.63aA
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825.33+59.91aA
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928.00£57.69aA

T () RPN P ERMERE; ) F—RB, F—FH /NG 5B R R A RRE ETE 0.05 K E2SARE, MRS 5%

/RTE 0.01 K EZF AR

Note: (1) Data in the table mean average+s; (2) Values followed by the same small letter within a generation and a column are not signifi-

cantly different (P<0.05), followed by the same capital letter mean no significantly difference (P<0.01).
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