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FEE [ B ERHRAER I Phenacoccus solenopsis Tinsley [AL2# PR , i BE sk B 1A 25770, [ ik | R ML 12
TR AN ZG T PE A nb rE ek s bk 0 SRR R I U 4 OB SR ARSI R HURI AR AE R i 3 e i EE . [ 4
RRZEIE 140 mg - L7 WEHEALFE 24 148 h )5 3 45 BUAFE T 1205 90. 0% \98. 8% , 1255 K 98.9% |
100. 0% , 245K 85. 8% \85. 8% . Jij VR ML MAR 1) 4 Fi % HUFIRG 3 #47% HU W AH X 85 g by g thgs > B bk > Js
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Toxicities of 4 neonicotinoid insecticides to Phenacoccus solenopsis
by 3 bioassay methods

LIANG Qiaoli, LU Yongyue, LIANG Guangwen
(College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] To study the chemical control of cotton mealybug Phenacoccus solenopsis Tinsley
and to screen its efficient pesticides. [ Method] The toxicities of 4 neonicotinoid insecticides (imidaclo-
prid, acetamiprid, thiamethoxam, nitenpyram) to P. solenopsis were determined by three methods: leaf
dipping, nymph and leaf dipping, and the residual film method under the laboratory conditions. [ Result
and conclusion] The results showed that the mortalities of the 3" instar mealybug nymphs treated with 40
mg + L' thiamethoxam after 24 and 48 h were 90. 0% and 98. 8% by using leaf dipping method, 98.9%
and 100. 0% by using nymph and leaf dipping method, 85.8% and 85.8% by using the residual film
method. Relative toxicities of four insecticides from high to low to P. solenopsis 3" instar nymphs through
leaf dipping method were thiamethoxam, acetamiprid, nitenpyram, and imidacloprid. Relative toxicities
from high to low tested by nymph and leaf dipping method were thiamethoxam, imidacloprid, acetamiprid,
nitenpyram, and those for the residual film method were thiamethoxam, acetamiprid, imidacloprid, and
nitenpyram. Thiamethoxam was proved to be the most efficient to P. solenopsis among these four insecti-
cides. The relative toxicity of imidacloprid was the highest by nymph and leaf dipping method; the second-
ary was residual film method, and the lowest was leaf dipping method. For acetamiprid, the relative toxici-

ties to the mealybug by the nymph and leaf dipping method and the residual film method were similar,
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while the relative toxicity of leaf dipping method was lower. The toxicity of thiamethoxam to the mealybug

with the nymph and leaf dipping method was higher, and those were lower with leaf dipping method and the

residual film method. The same results for nitenpyram were presented with the above bioassay methods.

Nymph and leaf dipping method was proved to give the comprehensive toxicity of contact effect and stomach

poisonous effect for neonicotinoid insecticides in a better way.

Key words : Phenacoccus solenopsis; imidacloprid; acetamiprid; thiamethoxam; nitenpyram; toxicity

LA W Phenacoccus solenopsis Tinsley fx 5% i
TR E R AL H 3] 1991 SEA G 1R YA 1L
ficEk U AR R, MR R R B 1R, 7E
Rt P 1] A AR Ao A T R T 2 e U, e T A
BN A )32 BT e 2 A X 3% R L 36 ~ 40 &
R/ INFPRRERILASE BV AT B o A AR AR, H 35 % 200
S S A AT 3 ™ 7L g HAZ A A A
Y F R B Al A AP LT TR 1 AR R
PRI 2 3 A SR i T S8 1 W] AR 4 I R B 45
TR

H AT, X1Z B B 6 2242 By i, ik ik
W R LA A %) FE (DB A RICR, , bk b I H Jpk
RTINGE Fh S o JEL 2 B A X v 7 1O AR
Bive e, BTSSR SR AT SR P RIS 55 TR 22 HEAR
FhF A A B R X SR R A
B8 R NS Z R E RO A 5, O Haz e
FXS i L B W K AR AR YRR, 7R T P RS E R AR
T R R R R BRI XA AR i 7 T,
WAE M E T, AWFFECR TR Mk BBk 2
JESRINE T 4 Pl KB 2 2% R X Al AR K i Y B
DAYy ) g TS R BT AR AE Ry i 2 A A
1 RS
1.1 RIe#r#

I LIARAE Gossypium spp. (e 38) Jy 2 3=
TAFRAAT IR AE A W g B 1Y 3 % . 15 15 & O A
FERR S 30 em J5 4 AAR AR W AL, BT 120 em x
60 cm x 80 em i HUJE 4] 5. AR AR A K 9T ) AS i ]
ATART 25500 97 ¥4 0 1R M B ol 20 vk oy T2 G
7 S T B SR T E N TR AL

P25 Sk sk (w = 96. 5% , VLJ5 F= LA
PR E]) L BE DK (w =96. 1% , RIINIREHVEY) T R4
FRAA D), E g (w0 = 96. 0% , T FE 44 G AL A B
osw]) HEE U (w =95.0% , )7 AR R FHERBH A

FRZAF]).
1.2 ZShWNEFE
12,1 #algs Moo KPR 1 000 mg iyt

HOmRJE 25, 0 1 ~2 mL PYER A%, @ i 0. 1% iyt

T 80 /KA, B 10 000 mg - L™y 25 771EE 100

mL. AR PRI 45 0L, VS K $ 55 HU R B AR B A 5 ~
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T AR FE . R B 7R I Y B
£ 435124 20 40 .80 160 320 640 .1 280 mg « L', &
TR R4 R rh e ) A B VA B 430 2.5.5.10
20 .40 .80.160 mg - L™, 2 XK o H 0. 1% 1y
I 80 A . HoAth 24 790 i) e o 3 TR B e LUK
A B 0.4 210,50 250 500 mg - L', 1gE
TS o Wk 4 ok 1.25.2.5.5,10,20,40, 80
mg + L™ 0 R e 4 5 M 43 ) 5,10 .20 .40
80.160 320 mg - L™".

1.2.2 Zebid BB WKL ~3 h 535
Ve, AR 22K 40 e 0 R BT, BT E AR
30 ~40 em® F/INF. KGN RO L 2 e il 1 9 25 30
2151 30 s JE B ZEM K 4R B BT (30 min) 5B A4
A IEAC A FRIL( B2 90 mm x 5 15 mm) H, F
T BN 20 ~25 A KA R/NEAR— 1) 3
WY, DAOREE B dS 11, I FE B B R FL 30 ~ 50 4~/)N
FL BRI R I B IR (27 £1) °C AR A
(60 £10)% JEJEHIA 14 h o < 10 h BRI N TAMEFE
HiEl R SR 24 F148 h JE KA AR LR I JE T HUEL,
PET-HIERRE S R B R i AR B R A fESD.

HETEE 4 k.
1.2.3 &k RBAEn B Ab # [ER k. HE Ak B

TR A C AR IR IR AR R H SR I,
FBEPA2S ~30 KA KM K/NEEAR - 3
A gt , FHOREE BT 17, FFAE B L B 4L 30 ~ 50 4>
/L. 8 ~24 h STl & B M A Be T
AR I R A 2GR 10 s, UL TR RO
AR R L 2 R, N B S RS A A T
IELARAYEEFR LA, JHA A /LI PR EE IR 11, 2R )5 B
THREE (27 £1) C AHXFHRSE H (60 +10) % e JH 3]
014 bt 210 h R A RAR R IR OISR Il R
R TR, IR 4 K.

1.2.4 Zhpex ABBASRIK S mL 2530 Adric
A AH B KL R SETE L (100 mL) N, R Sl il 253 142
oA THETE LA BE TR IS2 I 5 73 SN — S HETE U
A5 mL ¢ 0. 1% Kyt 80 7KV, 7 sl K
FEHETE N BETE I — B, /D X R 16 ~ 24 h J5 1)
HEIZ M4 A 20 ~25 3Kk 3 BRI, R 43 I 76 R HH T
112 h JF B A BT IR I AR 15 IR L, S8 B T
JE (27 1) °C HIMRE K (60 £10) % JEJHBI 14
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TR B 7 7 1A 5 R B Rk LG,
S 95% B AE BEAH R REE S HUCR H Excel it
TR [F 25 R B S AR AL R I T T 2R 25 e i
431k FH SPSS 19. 0 k{4
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MR R AR = SHR 25X AR IE R W I K 1
LCso {/ B 25 R XI AR AL B ) LCso fEL

2 #ERS5HMm

Mt R AR IR S HRIE MDY 3 Mo HASE T
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Tab.1 Mortality of the 3™ instar nymph of Phenacoccus so-
lenopsis after treated by different concentrations of

imidacloprid and different methods

R E o/ } BIEFET- R/ %
(mg L) 24 h 48 h

=k 20 7.44 £11.92eB  20.71 £10.07eA
40 38.23 £6.16dB  51.71 £8.61dA
80 44.81 +6.56dA  55.54 +7.15cdA
160 49.95 +5.08dA  63.80 +£10.26cA

320 66.67 +4.71cB  76.55 £2.37bA

640 81.25 +12.50bA  87.50 £8. 66bA

1 280 96.25 +7.50aA  100.00 +0.00aA

Biss 2.5 13.95=6.41eA  19.38 +5.72eA
5 15.73 £9.05¢A  17.91 +£12.68eA

10 37.21 £7.82dA  37.21 £7.82dA
20 55.51 +8.71cA  61.24 +10.68cA

40 73.44 +4.72bA  81.17 =7.60bA

80 91.25 +4.79aB 97.50 +2.89aA

160 100.00 £0.00aA  100.00 +£0.00aA

25 iR 2. 15.92 +4.56fA 17.06 +4.37eA
5 29.36 +8.34eA  29.36 +£8.34eA

10 45.43 £8.29dA  46.68 +7.54dA
20 61.01 £14.20cA  61.01 £14.20cA

40 70.87 £7.92becA  73.37 £9.05bcA

80 81.95 +8.14bA  81.95 £8. 14bA

160 96.25 £4.79aA  97.50 +5.00aA
1) AP #¥%H x+SE, A —& 375 kR 7 #3806 LELA —
MARNEFEERA TR —AEH A RRAARERTERET
EFARE RATRBELAA—NMRAREFFHLETE—
T8RRI B AL E AT ) £ 57 R 2% (P >0.05,L8D i%).

FRAERI I 24 48 h Z [RIFET-F AT E. [H—
W BEATRN I Jr ik b, B AR UL AR M ik A BRI
TET-RAAR, R 2 IR AL BRAE TR 45
2.2 IEHRRACIEFMRIENYG 3 REANTETE
SR AN IR J7 46k P 0 H Ok Ak B, R AE A iy 3
WA R RE SRR B MR B - AU T I AH ORI
(F£2). 3 Py ikAb 3G A R B ] B AR T HE AR
WA AL, 3 Py AN [R] B ] b B X BB T B8 AR ¥
SR A5 R A [R) 7 325 00 2 W H DK ) — JoiT o vk B 1)
FEJIIREE T 24 h LT R R, RHIE
BAK, WA 50 mg - L7 BBET- 53508 71.76% |
76.48% 59.94% | ik 3 FhiJy v ] 48 h BT T K
JoHH 25 5.

F2 WRERAEREBRE.AEFELEFRER 3 R

HHEET R
Tab.2 Mortality of the 3™ instar nymph of Phenacoccus so-
lenopsis after being treated by different concentra-

tions of acetamiprid and different methods

/ SIEBET- %/ %
ﬁﬁﬁ%(m;L”) 24111&?%]:z 48 h
B 0.4 0.00 £0.00eA  1.00 £2.00dA

2 2.27 +4.55dA  3.36 £4.34dA

10 3.52+2.36dA  8.20 £5.05dA

50 59.94 £13.49¢B 71.02 = 11.04cA

250 83.89 +13.96bA 89.11 +10.76bA

500 98.81 £2.38aA 100.00 =0.00aA

B 0.4 1.00 £2.24dA  1.00 £2.24dA
2 5.53 +4.43dA  5.53 £4.43dA

10 19.97 +8.44cA  19.27 +8. 11cA

50 71.76 +14.41bA  76.86 =17.49bA

250 97.97 £2.22aA  98.67 £2.07aA

2 0.4 2.08 +4.17dA  2.08 +4.17eA
2 15.09 +11.16dA  18.09 =6.30dA

10 51.20 £13.19cA  51.20 £13.19cA

50 76.48 £9.52bA  76.48 £9.52bA

250 98.81 £2.38aA  98.81 +2.38aA
1) A ¥ A x+SE, Bl — 425 5 B 5 348 5 LA —
AR AN B T AT Bl — A TR A R R AR B R E T
EFALE RFRBELEA —NRRARE FEHH L TR —
4 28 R E R ) AL ZE R 1) £ 57 R 2.3 (P >0.05,L8D k).

I R AL IR SR AR AL M 3 i E R L T &
I R b IS AR AE A W A T R TC IR Wk AR
I, i AR SRR TR I 5E T ik 2Z 8] BT S B Y 22 4k 5l
A 25 AR U i bk | BE A PR AR TR A
T, BIARAER I 3 i R [Rl R  3  Jo i vk - At
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TORIEACMUA (R 3) . TEBUR TR L, R 1A
24 h RILLBIRAIE, 2.5 mg « L7 ALFRARIE K I
BET-%) 48.35% , 5 mg « L™ HIARAEBYINSE T2 %1k
#] 70.66% , 2y ik R Mk o A o 43.70% |
38.75% , 48 h {2 Bk AR AL A W A0 T R TT &=
74.93% , 1ZE 2k 58. 75% 43.70% .

R3 BEABRARRERE.ARTZLERRIELY 3 K

R4 BRABRAEREBRE.AEGELEFREH 3

WBE R TR

Tab.4 Mortality of the 3™ instar nymph of Phenacoccus so-
lenopsis after being treated by different concentra-

tions of nitenpyram and different methods

ERETE"

Tab.3 Mortality of the 3™ instar nymph of Phenacoccus so-

lenopsis after being treated by different concentra-

tions of thiamethoxam and different methods

KIESET- R/ %

p/
S By |
(mg - L)

24 h

48 h

=k 1.25 19.

29 £7.57eA  23.

84 +1.58dA

e p/q KEIEAET %/ %
(mg-L7") 24 h 48 h
B 10 9.70 +8.83dA  18.27 +16.29dA
20 21.82 £5.47cdA  28.07 +6.26¢dA
40 34.59 +£17.42bcA 42.77 +19. 54bcA
80 49.52 +18.19bA 54.77 +20.97bA
160 75.83 £20.21aA  90.83 +6.87aA
320 96.31 +4.77aA  100.00 0. 00aA
EATTRIN 10 5.76 +4.54dA  7.98 £4.27dA
20 33.14 £8.86cA  43.3229.07cA
40 45.71 £13.26cA  49.46 +13.84cA
80 75.29 £8.53bB  80.90 +10.51bA
160 94.74 £10.53aA  97.37 +5.26aA
320 100.00 £0.00aA 100.00 +0.00aA
I 10 15.95 £11.60dA 17.04 +12.99dA
20 41.07 £25.21cA  42.32 +24.93cA
40 49.33 +14.89hcA 49.33 +14.89bcA
80 65.50 £10.45bA  65.50 +10.45bA
160 88.75 £7.50aA  91.25 +4.79aA
320 95.12 +4.08aA  98.81 +2.38aA

1) £ P ##EH v +SE, Bl — 25 kR 5| 285 LAA —

2.5 24.43 £17.15deA 39.16 £31.53cdA
5 38.75 £11.09¢dB 58.75 £19.31bcA
10 52.41 £19.63bcA 74.92 £15.62bA
20 69.79 £10.56bA  77.06 £4.73abA
40 90.00 +4.08aB  98.75 £2.50aA
80 98.81 £2.38aA 100.00 +0.00aA
Bk 1.25 14.21 £6.15dA 21.35 £18.28dA
2.5 48.35 £14.28cA 59.26 £18.27cA
5 70.66 £8.16bA  74.93 £9.92bcA
10 73.36 £7.77bA  79.32 £13.69bcA
20 88.99 +10.35aA 93.81 +£9.48abA
40 98.86 £2.27aA 100.00 £0.00aA
2R 1.25 4.89 £4.09dA  7.16 £5.94eA
2.5 8.96 +3.29dA  10.21 +1.97€A
5 43.70 £6.00cA 43.70 £6.00dA
10 54.70 £16.98cA  59.58 +£20.48bcA
20 73.07 £12.55bA  73.07 £12.55bA
40 85.81 £8.13abA 85.81 £8. 13abA
80 95.06 +4.08aA  98.81 £2.38aA

1) A PH3EH 7 +SE, Bl — 32 F % F 7 4386 LEA —
MARDNEFEERA TR —AZH A RRAAERTERET
EFARLE , FATREBELEA —MRAKRE FHHEETR—
IR IR F AL E AT ) £ 7 R 2% (P>0.05,L8D i%).

2.4 JENEHRERAMESIRIEMY 3 RERME TR
X0 I SR e R D, B A R Ak R ]
TETTIE ARG AR AR I S T R LA S DL L 3
FREGFIRE (e 4) , BIARAER I 3 oy HL R R B i
JRE R - BE T AR ARG L.
2.5 EMENE 4 MRBFINBEHE 3 RER
B LC,,
HIZE S AP, SRATIE ML E 4 Fh2y 50 0 A 1L
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AIRNEFEEAFRA R B AR Z T ERAET
EFALE TR BELEA—NHRAREFHH L TR —
428 R E R B AL EE R 1) £ 57 R 2.3 (P >0.05,L8D %)

YIRS, LCy /1N 3K B R Y h W sl R 0 s

I e s e OO 1O 0 L e AR AL BE 48 b g

LCyo WL/ 24 h 1, b HL BRI W s 24 1 48

9 LCo A K.

2.6 EFEENE 4 TR AFXBERE 3 8% R
By LC,,

BRI % 7, AbJ 24 48 b XHRRAE A
I 1.Cp F /N SR B89 K VA WO s R b s o 5 st
B B U (% 6), 43 1H 3.44,14.08,18.03
38.55 Fi12.61,11.41,15.58 .32.02 mg -IJ”, H2
A SRS ] 1o AR — B0, b I ] 508 25 TR0
2.7 BREENE 4 TR AFIRREH G 3 8% 0

B LC,,

7 FHZB 0 72 75 9 FF A LG, (5 DA 1 2
IO AT BRI, AL 24 48 b ek B Lk 1C,,
(R, SRR, e A (7).
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x5 BMHENE 4 FhRBFIRIER G 3 @FHRE LC,,
Tab.5 LC,, of four insecticides on Phenacoccus solenopsis 3" instar with leaf dipping method
2R 4B /h HAEA TR LC/(mg L) 5% BEH/(mg- L)  MERM
RN 24 Y=1.86 +1.50X 122.95 96.19 ~157. 16 0.96
48 Y=2.42 +1.42X 65. 81 51.37 ~84.30 0.96
e ML K 24 Y=2.04 +1.79X 45.48 36.43 ~56.77 0.97
48 Y=2.38 +1.72X 33.54 26.63 ~42.23 0.98
TE 1 1% 24 Y=3.64 +1.67X 6. 46 5.11~8.17 0.97
48 Y=4.01+1.72X 3.76 3.02 ~4.69 0.97
I WE H i 24 Y=1.66 +1.91X 56. 61 44.98 ~71.25 0.98
48 Y=1.82+2.01X 37.91 30.51 ~47.12 0.97
1) YViser= & X 2550 3R JE 6 s SAA.
R6 RFENE 4 FRBFIRBIER I 3 RFHRE LCs,
Tab.6 LC,, of four insecticides on Phenacoccus solenopsis 3™ instar with nymph and leaf dipping method
2550 4 PR t/h AR LCs/(mg - L™')  95% HiZH/(mg - L7')  HIKLFRHK
AL, Ha bk 24 Y=2.87 +1.85X 14. 08 11.38 ~17. 41 0.98
48 Y=2.96 +1.93X 11.41 9.25 ~14.07 0.98
e H 24 Y=3.06 +1.54X 18. 03 13.71 ~23.70 0.98
48 Y=3.04 +1. 65X 15.58 12. 00 ~20. 24 0.98
IgE 24 Y=3.94+1.97X 3.44 2.84 ~4.18 0.98
48 Y=4.23 +1. 86X 2.61 2.12~3.20 0.98
I WE U 24 Y=1.02+2.51X 38.55 33.83 ~43.93 0.99
48 Y=1.12 +2.58X 32.02 28.03 ~36.57 0.98
1) Vet 5, X 26 A B 0 3 S
®7T AEZNE 4 FRBFIRBIER G 3 @B/ HRE LCs,
Tab.7 LC,, of four insecticides on Phenacoccus solenopsis 3™ instar with residual film method
EpER t/h HFAEA LCs/(mg + L") 95% Bf5H/ (mg - L") HRFRE
AL, R 24 Y=3.43 +1.41X 12. 94 10. 04 ~ 16. 69 0.99
48 Y=3.41+1.47X 12.22 9.55~15.63 0.98
IWE H Jpk 24 Y=3.52 +1.48X 10. 10 7.91 ~12. 88 0.99
48 Y=3.56 +1.46X 9. 67 7.58 ~12.34 0.99
IgE 24 Y=3.19 +1. 85X 9.51 7.72 ~11.71 0.99
48 Y=3.21+1.97X 8.09 6.62 ~9. 88 0.98
I WE U 24 Y =2.36+1.70X 35. 67 28.22 ~45.07 0. 99
48 Y=1.99 +1. 99X 32.61 26.44 ~40.23 0.98

1) Yese & X 25 570 R % 6 3T B8
2.8 4 FEFIXRLHY 3 RERNBENZNEY
7 8 KM, B L AR 1% I A2 X LA WE TR 2
FHOXRE ) ey, 24 WA 35 7 48 800 51 2 19. 03
R84 WMATIIIREM Y 3 17 HAHEFHIEH

Tab.8 Index of relative toxicity of four insecticides on Phe-

nacoccus solenopsis 3™ instar

BRI =L =ik 2k
24h  48h 24h 48h 24h 48h
ek 1,00 1.00  2.74 2,81 2.76 2.67
IEdK 2.70  1.96 2,14 2.06 3.53  3.37
WEHREE  19.03 17.50 11.21 12.27 3.75 4.03
MUERME 2,17 174 1.00  1.00 1.00 1.00

11.21, 48 h 43524 17.5 12,27, F i3 vhm o e
S WE HUBEAR T 5 7 AT, ik HURRORE X B O Bk, R
Tot 7 HP I HEOPRRORT I H KA X R T AR, s B UK AR
XFRE ST, 25k rh, DU E B AE X 3 T R AIK,
HoAth 3 FhLFIARRXT B S8R, HAREA K.

3 ities%®

ABTFER F IR M3 IR T I A2 B 2 1 it
R E HUBK W RO | B BN 4 b 2550 X AR AR A
WHREST, AT T RANEE VR AR, 3 AlIE s
5 2 AL BRI AR AR 3 Wy R AL T AR R B
O R A 8 J R JRE R . [ — A R 5 3k [ —
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LGN [ B vk BE A AR i S T R 2. R
GO0 AN [ Ak B 18] XoF 5% 7 JCHA S 2 0, AN ] 1
IR 730 [a] — Fof 245 350 B 3R A 9 B 17 2 AN TR 9. 3K
45 R FZ I R B ia AR LA i B A4 1 Hls.
BMET, A I e A BRI E /Y2
I 2 T 5 P 2450 0 e % 5 0 AN IR B I R v
M E SR DG SEN. BBES, W TARAE
By ARFIRRAE I 7 2R A 2530 10 s, B U7
VR RE SRATH0 2 3 A5 A - LR E 2550 A fi
ARTEIT R 324500 14 fik A 75 0 R0 A I B e v
WP 2G5 B R S5 2L N E h 480t 2 b fifih
YRS ARAE R B A B2 R AR B B,
S RE A4 24500 Mk o T 0. W REORE T UM BB
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