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JUFh 2% B 7 3 #0751 R A 25 X 2T A iy iy B2 A
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£y ! 2 2 a1l a1 o1 g e |
REW , ZHAE, T &, x| ', FHIE, GEHE,
N a3 > 1 1 4 N 1*
BRI, FrK, Kals, TXKE, #Z K
(1. ZHEANPFEBAO SRR /2 188 A B 55T 5/ G B S0, L 650205
2 BRI, 2R 6661005 3. TUXURAAM AR 15 LI, Tk, 2Rtk 666100;
4. VLA AT A 7, YTARER Ik 224000)

WE: ik ST =P AR S XA EL KB Solenopsis invicta Buren 12557, i 7 A% 70 % 21 i
UGCHE P[] K BRASCRIA I 2 « 25 R, 20% ZREREBIFHN (SC) . 30% IR « BE B IREH] (SC) . 70% ik
B IR ) (WP) | 10% YR SR XU BERZ B IR (SC) 1 1% IR « WERRURIF ( GR)  XF2r SO S Ak
PRACHEASST, 24505 1 d #1110 d Hr R A3 BITE 95% F190% LA | o Hirh 10% IR R ke SC 1 1% B8 « g
W GR WM 21U S A B R 255 0.05% Bl g7 (EB) #isith2s, (AZ5)F 10 d o & L7t
7 86.8% . 1.8% P4ERHZEFLIM (EC) Z4J5 1 d A0 d L HgEE SR 505108 89. 3% F181% o X 2 Fh2y 7l 5[5

50 S
KGR L0AMG ARHGR: BTG PARCR
FESFES: Q968.1; $433 TRRFRIRAD: A XEHS: 1674 -0858 (2022) 06 - 1562 07

Effects of several insecticides on red fire ant nests and worker ants in

tropical rainforest ecoregion

ZHAO Xue-Qing', LI QiongFeng’, WANG Yan', LIU Ying', YIN Yan-Qiong' , CHEN Fu-Shou', XIE
Zhi-Ying’, LI XiangYong', ZHANG Hong-Mei', LI Da-Jun*, CHEN Ai-Dong'" (1. Agricultural
Environment and Resource Research Institute, Yunnan Academy of Agricultural Sciences, Yunnan
Provincial Key Laboratory of Green Prevention and Control of Major Cross-horder Pests for Agriculture,
Kunming 650205, China; 2. Plant Protection and Plant Quarantine Station of Jinghong, Jinghong
666000, Yunnan Province, China; 3. Plant Protection Plant Inspection and Soil Fertilizer Station
Xishuangbanna, Jinghong 666000, Yunnan Province, China; 4. Jiangsu Kesheng Group Co. , LTD,
Yancheng 224000, Jiangsu Province, China)

Abstract: The effect of 7 insecticides on red fire ant nests in field was tested in order to screen the red
fire ant control agents suitable for Yunnan tropical rainforest ecoregion. The result showed that 20%
spinosad SC, 30% spirotetramat * thiamethoxam SC, 70% imidacloprid WP, 10% broflanilide SC and
1% bifenthrin * thiamethoxam GR had good control effect on ant nest. Decrease rate of insect number

were at least 95% and 90% after 1 and 10 days of application. 10% broflanilide SC and 1% bifenthrin *
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thiamethoxam GR can be used as the first choice for the treatment of red fire ant nest. The rapid effect of

0.05% indoxacarb EB was poor, but the decrease rate of insect infestation increased to 86. 8% after

10 d. The decrease rates at 1 d and 10 d were 89.3% and 81% , respectively, after 1. 8% abamectin

EC treatment. The two insecticides can be used interchangeably with the 5 mentioned above.

Key words: Red fire ant ( Solenopsis invicta) ; insecticide; nest and worker ant; control effect

21 K WY Solenopsis invicta Buren J5 7= S 5 S5
CHIRm il ( #E &A%, 2005; B ¥4%, 2005a) ,
2004 AEFEHE AR RN BT A (2%,
2005b) , 2011 43 AfE AN BN TIEE (5K
ZIMFEE, 2019; Z=3e4E, 2021) , #1k 2021 4E5 A
e 15 M 68 B XA &L (s
(2021 ] 17 %) o il 209 EH. . Ik
W AR . EE. R A ESE N T e
FETE. EAE, = AR LR AN PE A6 B A IR . Fn L
i ER B /B B X & BT 2 KB B R, MR
BRI B AR XSO B RR T aj Al . T b
FVE T e, R R 22 e S BT O (R
B AE, 2010a; 5B 5 4%, 2010b; R B 4,
2015; sKIESE, 2015; M SCAE, 2019) o FEWIAR
2. RELZRE T EENRZR E W, A
A A, KA A 7 R SR S i R
FEK o 21 KMUTE 2 BRAR 2 [ 53 F1 b X A7 7R fa 3
2EBR A SRR A BRI i R BT B, I ERE
AR ERICE A BE S G 400k K T Do 47 i &
FET7 TS B B ROR . T AL K R R S
GrBeJT B AE 7 RN X AR I8 M (R R A,
2005a; HFHESE, 2006) o HiRE 4 06 AR 02—
AR . H AT E AT T 2L OB B
258 A& i 62 N EIL ™ (TR A,
2022) , @A, AR EAR R — o A R e
S (2006) IR LE LT I 4R R SRS 43 R 2 KK,
o DLBCEL A BT ) SR AL BUA B A 45 . AR AR
i U o A L AR B A AR Bz
N e ik 22 Fh AR FAIL S AU [F A7 238080 43 7% 1 19
AHUGRIE S b F S Y, SR BB R i Kl
FH P — ) 700 Ach 2R OB T B85 0 8RB g ) A
IRA] LT N 2 A BRAES e F 25 SR IR AR B

1 #MRlExRZ*E
1.1 KEXEARER

TR0 1A T 78 R A4 N e kT RS Sk 3 8
Blfh 7R L HL (21°51°20" N, 100°57°52"E,

540 m) , FEHbIEIAR 20 ha, AlRIEY 10 AEZE AT, Fb
FEREAS K 4 m x5 m, 55N LT KOBUR A 200 35 )
3~4 2. IRIIXTH 0.5 ha, MIRHATE E A BB,
TR FOT 2 B A T HEXI o
1.2 R R

RIRILBE 7 A b HE, BRALIE 8 NI, SRATLL
/NER AR IE . 2 A I BCE [R5 vk Ak 29
Mgga/NErRIS, RAEN SRR R A, ANHEATIE
BN TR AR - 1 25 B A 5 i 1
L3 REAx

IER B AYEN 1 R HE R
TR 10 L, Y EEHA (RKERYS
REERWTFHME, TR) KT 50 em 37N T 20
em B, BRSNS > 250 A 2.5 Lo it HI A7
WL FeAMEI20 em Ab TR HI— 249, P X6 R TR
HEA—EHW (LB 1/4) , J5 g st
PR T, HEARTA 25 EAIAL A E 30 g, Y
W EHARKT 50 em 8/NT 20 em B, B3 hNEE
WD PEARO go it P BRSSO em AR FF4G
B0t — A A A B IR, 38 A ) e 5 B O 7 25
Felile MEFEDR 5], B R ) %, T
PEARERK
1.4 PEFE

YA A, 255 1. 104 30 F160 d A
BT TEBCE R O . BLR R (1) T
FIRCCE A R A, R 50 mL 4 55 2504,
WEEEE 1 em JEAE 0.5 em FBUL “EfE” K
BRAA B, AN X A, 30 min 50 E1E
£, HBEEHZWRLIIMA 75% L8, FF T
FET G AL PEAR T AR BCE R 1] 10 em A0
B VAR R b B X b TET BERL R E S A
VA, BCE SR 4 m NIRATEEGE. (2) 7
IR B, i /NK TG, 4% U B
LR AR, RIBE, HAREBRSE (25
JE R ABLEL) , 60 s A3 LA BTG B
P G WL, D F 3 Sk kA TG B, Ha
B E A FET T WO 2 A TSR o
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Table 1 Name, dosage form and treatment method of pesticides

pril kit - Jiti 1175 3K
i3 2145k ' R BORIZ4 Wt . C
o Dosage Application
Treatment Pesticide name Concentrate and dose Manufacturer
form methods
DS 20% ZREEHR ESSESH 4000 ff5, 10 L R 1L SE AR A e A FR A 7]
20% Spinosad (SC) 4 0004old liquid, 10 L Mound drench  Jiangsu Kesheng Group Co. , LTD
L 30% $RHy « WE g FSSESH 2500 %, 10 L. MR L5 S AR A ey A7 FR 2 )
30% Snails * Thiamethoxam  ( SC) 2 500old liquid, 10 L Mound drench  Jiangsu Kesheng Group Co. , LTD
WL e Ui A2 75 B 48 B e AE P Rk 4%
BC 70% N HL bk AEYERR 5000 /%, 10 L W AR
70% Imidacloprid (WP) 5 0004old liquid, 10 L Mound drench  Zhejiang Longyou Oriental Anasak
Crop Technology Co. , LTD
, . X - - Eb AR PR (T155) AR T
10% R AEF R BIEA 3000 fiF, 10 L HEH . . .
XC Basf Plant Protection ( Jiangsu)
10% Broflanilide (SC) 3 0004old liquid, 10 L Mound drench
Co. , LTD
AR, 20 ~30 ‘ P AR VIR R )
0. 05% i g N o F it Ny .
YC 1H37) (EB)  depending on the size Nanjing Rongcheng Biotechnology
0.05% Indoxacarb i Pesticide spreay
of the nest, 20 ~30 g Co. , LTD
1. 8% B2 TR R 2000 ff%, 10 L W VL5 S A A ey A BR A ]

AW FLit (EC)

1. 8% Avermectins

1% HRA « e U
LB 1% Biphenyl *

Thiamethoxam

2 000old liquid, 10 L

PR AN, 40 ~50 g
k¥ (GR) depending on the size
of the nest, 40 ~50 g LTD

Mound drench  Jiangsu Kesheng Group Co. , LTD

T RAT BRA T

it
o Jiangmen Plant Protection Co. ,
Pesticide spreay

R M KL, K27 ~31°C, HXFEE
70% , 17:00 B2, 18:00 FFanftizh, M2y
Ja6h WIEW. 255 AR a8 2H 17:00 DX
Je . A BB TAES I .

L5 BRitEREES
L5.1 BFigitE ARk

HIOEEE#( %) =(P, -P,) /P, x100

K P, BiATIAAE R M T W E G, P, N5 15
B T W .

WERBTR( %) =(N, = N,) /N, x100

AP Ny BT AL BRI 76 B BEAR 0 E WS
., N, By A PR DX R A bR 0 S AL

PRI~ CHE 7 TR SIA AR, &S 03 E
FOGR % h 8 AN 4 55 i 3418
OO FEALIE S, BUOIE A BN R, H RO
WARZ 5 ANEE A THEO TR

1.5.2 Hatsrth

K Execl #4788 G F BB A%,
SPSS 19.0 #4744k 43 #r, fdi FH Duncan [Q& M) 25
SIHTINT L 8GR FEEA T I A

2 #ERE5SH

2.1 ARAME X Y S A R ER TR

SR X ISR A & B, 7 b 2300 X B i K
BRABCRAN [l o 28 43 il 1530 4% A 34 DX B8 F 41 €5,
INFERRIC U ( FRRLLAR) RIBERL, 45 R &
Zif5 1 d, SBis LB A 4f 100% , HR 2 DS
FXC AbFE, 435K 84.62% F178.57% . H &y
KT 60% , Fezh YCALHE, (R 27.27% . Hoer
FRUE DS, LC. XC. LB 4 ANAbBRE B4 4F, B
AN 84. 62% « 92.86% « 100% 1 100%; 255
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10 d, M5k LB f i 100% , Hk & DS fil YC,
435K 84. 62% F1 81.82% , Hog (R F 70% . 4T
PRI RIRE R DS. LC. XC. LB 4 b7 R B
Ifs #j)5 30 d F160 d a4 & B B s B, B
B R R, RIRAF )2 XC ALBE 71.43% , HOK
J& LC 1 LB AbBE, THZIARBUR AL (£2) -
2.2 AEIAMIE BBy T hy i (R &R

Zij5 1 d, DS. LC. BC. XC fl LB 5 fi 25
B s B R 4 Wk 96.78% .« 99.72%
98.51%  100% Fl1 100% , Bizkdik 96% LA I, 2%
B AW BiakHIK 89.20% o YC A%, {UH
22.68% , SHEMMERDE (£3).

24J5 10 d, DS, LC. XC 1 LB 4 Fh 2451 i dt
CT 3B R 4% 51 97.12% + 99.68% . 100% Al

100% , BiSURFFAE9T% LA b, SHEAHER R
F (43) o BCHIAW ZhHE R DR E TR, 2050
1 98. 51% Fi1 89. 30% T[4 90. 56% Fi1 81.00% -
YC AbHEIFH 22. 68% - F+h 86.80% - FiA AbHEZY
J& 10 d By skt HAR

25)5 30 d, & Ab 3 O EGR R OE R, XC
BRI 85.17% , W& THEAH (£ 3);
HYKJE LBy YC AbBE 4351~ 75.24% « 66. 14% o
DS 1 LC 4b38 i iR T f 7 —2F, BC Fl AW
AR 553518 37. 39% Fi1 30. 22% »

Z5j5 60 d, PRI m, R e R
TERRIC/INBEAL VA Tl R XC A B AL F180E R4
67.45% 4, How b BRI 4 B B0 AR T,
Hrf 4 A b s R IAE (3R3) -

£3 AEZHXTEA R OBIRZE

Table 3 Decrease rate of worker ants with different insecticides

R 251 d Zij5 10 d 2jJ730d ZjJ5 60 d
Number 1 d after treatment 10 d after treatment 30 d after treatment 60 d after treatment
Ab R
Treatment 722 R WURR (%) BEE WIRE (%) FHEE WEBRFE (%) HEE WBRE (%)
Trapping  Trapping Decrease Trapping Decrease Trapping Decrease Trapping Decrease
number number rate number rate number rate number rate
DS 147 6 96.78 a 5 97.12 ab 61 50. 09 be 172 11 {E Negative
LC 130 1 99.72 a 0 99.86 a 56 54.00 abc 142 11 {E Negative
BC 134 2 98.51 a 16 90. 56 ab 86 37.39 ¢ 118 7.32
XC 143 0 100. 00 a 0 100. 00 a 23 85.17 a 47 67.45
YC 158 113 22.68 b 31 86. 80 ab 61 66. 14 abc 195 1 {E Negative
AW 137 15 89.30 a 26 81.00 b 91 30.22 ¢ 159 11 {E Negative
LB 163 0 100. 00 a 0 100. 00 a 39 75.24 ab 124 21.61

F: FEPAF/NE FHER P <0.05 K EH2ESEEM. Note: Different lowercase letters in

significance of the difference at the P <0. 05 level.

2.3 A[EAEXHE A R ORR X

B 36 1 S % 6 DX T R A T 15 4R kB
7 ASAb IR 35 A1 AR F 2 T S AR A8 175 1 U,
BRI Z. 455 1 KA A 2 R K 1
< 60.38% , Hr5 LB 4 60.38% , HykjE: LC AbFE
51.69% , Ff% YC Ab¥8 3.56% . 255 10 d, £
2 AMMFEEERIHO, 00T AW LB 4 FEIX
AR 25)5 30 d, BC ALEEF AW AbFH 217
SR AEK, 255560 d, XC. YC. AW. LB
AEFRIX BIAE R (F£4) .

the table indicated the

3 @RSt

B 76 24 77 358 126 et ke o B Ak B AR I ) O At
AR 25 R, H 20% £ A2 & SC (DS 4k
HH) | 30% 12y« wEHIE SC (LC ALEE) . 70% it
Himk WP ( BC AbFH) . 10% Y8 Ht G505 SLUE i SC
(XC 4bFE) . 0.05% it EB (YC 4b¥H) . 1.8%
P2 & EC (AW AZbFR) | 1% BEIK » ME iR GR
(LB AbBE) XF2r KU SBEATRIR, iiZh)a 1 d Bl
HE EB R MR R S el R R, HE
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x4 BHAEIE S E X E R MEIR %R

Table 4 Decrease rate of ants before and after treatment on the ground in each area

N i1 d Z5)5 10 d 25530 d 245)5 60 d
ELIE S 1 d after treatment 10 d after treatment 30 d after treatment 60 d after treatment
Qb3 Number
Treatment  before W WIRE (%) FHEH WRE (%) FEH WRE (%) BHEH O BEREK (%)
treatment  1rapping Decrease Trapping Decrease Trapping Decrease Trapping Decrease
number rate number rate number rate number rate
DS 892 472 47.09 0 100 444 50.22 599 32.85
LC 886 428 51. 69 0 100 739 16. 59 707 20. 20
BC 781 528 32.39 0 100 845 -8.19 553 29. 19
XC 799 705 11.76 0 100 607 24.03 965 -20.78
YC 731 705 3.56 0 100 606 17. 10 856 -17.10
AW 673 347 48. 44 37 94. 50 715 -6.24 818 -21.55
LB 896 355 60. 38 10 98. 88 423 52.79 1 057 -17.97

AEPRIAI AT 22 5 2 )m 10 d Br A Ak 2 R F 8GR
RIgHE 80% LI I, H DS. LC. XC. LB 5 HE 4k
MR, ULHTHTIR 4 B 2450 T gt £ 08 21 K i
N HIZS; B dUR EB MU 2, SHE AR
FHBCRAE, 245/5 10 d JUisaR % 86. 80% ,
FGKIT P55 (2022) 7 FAH ) KA 21 OB 50
ZERAVIG, FF AR BRERG 2505 30 d A0
T GR AEE T R, R A2 30 M AR T
PRI R SR A A B, A RO Y B S R AE . 45
TR B A A WA FE S R LL KL, B 1A ORI
SEIR B U AT, e R I T AR £, B
Syl U d, HOsr R sR F e m R 60% o ik
KX AT AT 58 22 T 0 T CR W A 58 40 LAY
BRI GABN I 50RO R 9 Ol 55
AR KER, JFARATA BCERA 27 2 P
BAHE (WkAARE, 2020) o BT LAIRATTHERT S X M
TET FEACASC R 2 A YT SRR L 2 T AR BB

Cokendolpher (1985; 1990) 5% 3% HH 21 kWil
X R AE X H B U Allen (2001)  Fi1 A
464 (2006)  Fig 3 £1 T T £ F 1 BR A e [R]
JE ML B A 22 ~36°C . BXEESE (2009) AN
JRL IS 2 R 4 7 R AR 2T KR B AT e AN IR A
255 10 d PR A0 BB TR B, T AR A AR TR
BN I XSRS d 356 ORAG L2EAT
ST, MM 27 ~35°C, ARXHRETE 70% A A7,
AT T o IR 4 5 4 8 R 175 31 1 ThI IO i) B4 2
AR R A OCHK, T B ETR AMEE S5 0584
REARFE -

AR EEREN, BERZHME 7 d WS RIHT
Ho MR R T.5 LI, Bl 5 a0 b 2 [a] ()
B 3.6 m (FFEBES, 2017 4F) o £
(2010) AGE B Az BIBEIR I, WORFE RS I
BB 4.3 m, MER T RUEREILY . EHEA
RIS B — e R, A AL K BUR A= 2%
BT 3 G X kAT AR B B i, DA 2SS
1.d A1 10 d B~ A o 1 daR 2645 5 25 )5 10 d
LB R 71 4 m [BYE N ORI Bk SRS
FIWEBT iR RO AR 2R T4, T XU S —Fp
FEK G~ B R R o3 A b 23K B8 B A% 1 1) 4
WIS AL, PR oy s = PRI AR (R AR AE,
2015) , FULHHA A IS AL B IABLRE A R
iR, W 2T OB R R R IR AT
AL PECIEFE DL, I AR X 20 Ak B A I B
EAETS, HZ4)5 30 d AW B Bl —aE . Hit,
XA 21 KB I TR AU 245 1 YRS g i e 52 B
[, % 2 UG R T R G5 B 4 iR RVRE BT BE YA A RE
R AR, AR TR -
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