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Abstract [Aim] This study investigates the sublethal effects of tetrachlorantraniliprole on the predatory efficacy of
Neoseiulus cucumeris (Oudemans), a known predator of citrus the yellow mite. The safety of tetrachlorantraniliprole for these
predatory mites was also evaluated. [Methods] The toxicity of tetrachlorantraniliprole on N. cucumeris was assessed under
laboratory conditions using the leaf-dip method and the secondary poisoning phenomenon method. Additionally, the influence
of sublethal doses of tetrachlorantraniliprole (LC;s and LCj, with water as a control) on the prey consumption, functional
response, and predatory rate of female N. cucumeris preying on Eotetranychus kankitus (Ehara) was determined. [Results]
The LCsy of tetrachlorantraniliprole on N. cucumeris, based on the leaf residue method and the secondary poisoning
phenomenon methods, was 400.289 and 3.86x10° ug/mL, respectively. The functional response type of female N. cucumeris to

E. kankitus was not affected by exposure to sublethal concentrations of tetrachlorantraniliprole and remained at Holling- 11 .

*PE B35 H Supported projects: H PR AT B LR (A SRRV B S B AR R R H  (2020[4-6] ); o S A FEABII L 55 B
(SWU-KQ22019 ); P4 AEXEHEHH (XZ202101ZY0006N )

** L[R2 —4E#  Co-first authors, E-mail: liyaying@swu.edu.cn; Imx0044@126.com

kLA IHAE#E Co-corresponding authors, E-mail: 2303388920@qq.com; livhuai@swu.edu.cn

WekS H ) Received: 2023-02-28; 137 H W Accepted: 2023-05-29



+ 626 * o B 3244 Chinese Journal of Applied Entomology 61 %

However, exposure of N. cucumeris to sublethal concentrations of tetrachlorantraniliprole resulted in increased prey handling

time and a decrease in the maximum daily prey consumption. Furthermore, when exposed to sublethal concentrations of

tetrachlorantraniliprole, the consumption and predation rate of N. cucumeris on E. kankitus significantly decreased.

[Conclusion] The findings of this study indicate that tetrachlorantraniliprole has a negative effect on the predatory capacity

of N. cucumeris. Therefore, a certain safety interval should be maintained when releasing N. cucumeris in conjunction with the

use of tetrachlorantraniliprole.
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KEMERE S, CRMFEZ, 2R
MG A KE . (EAERE &2 E L (g ) fes,
JUHOR A AR FE s (i ) 280K, ™ SR IR E R
e B 77 12 R BT o A AR 46 I8 Eotetranychus
kankitus (Ehara) 3 £ A Bk, R id Az i
B —REEEY, FE A TRERITHT
TR PE e . AERE— o MGG I 2T 32z L A
M BaE o . HRES R, BiEHEER
(Ullah etal., 2022 ), fL2=BiiR A0l A ™ B4
Hiliz E ) EEFB, AT WEE . A
TN b5 I BT 2 PR AR R, R IR Y 2
BT, T B AR R A BB s B0t
B8N AR ] T A El P AR DR B R A, HH Y
a6 R BOEE T ) 9 1 SR #E HI/E F ( De Franca
etal., 2017 ), Bk, FE40 1Ak~ 245700 KL
12 VERE T A g A 7 St i, Bl B
A2y . BREL, ARG EBIE S
EWBIIA -

20 300 X R T A 52 i) = B R X R A BB
I EICRN o W ESERN S R (2 ) 3224
JEAETENARAEAT . AR A2 TR
f)—Le B 254, ( Bantz et al., 2018 ), HAET, 24
T X R A BBE RN T 58 B8 A A W BT 3 40
o i) — S RS ( Desneux et al., 2007 ).
Alinejad %¢ (2014 ) PEHY T Mk o) 17 FC B 22 16
Amblyseius swirskii (Athias-Henriot): i 52 F5-1E
I E BRI, , A5 AT £ i 149 S & 5 sk (] o
VS A6 ke 245 7] e ) 448 o T B, 7 DI B R B
S il fef ) 2 B TS I R AIC . Amarasekare &5
(2016 )TFAh T 5 Fh2s HU A 2 B BRI K EL
w % Chrysoperla carnea (Stephens) il 3f 4 #
Trioxys pallidus (Haliday)f S8 FV.EL5ERE 0
WA 7 Pt 2 M REEFETERITE-

Cheng % (2021) R R ERFEEITET 19 F
AR 245 X8 4 £ g A IO /)N 2% 5 Neoseiulus
cucumeris (Oudemans) S HAE P AR Tetranychus
cinnabarinus (Boisduval)f) & J1 g iR 5, HHH
TR B 5 A i I X 3K 19 o 245 351 1) AU
ZE5t, RARADI i 255 i FH B e Sk
T UL o AR 2R IR AR B B 5 M A I SR SR A5 ™
H 2 T RFO F A F AR ERIVER]. Widiarta 25
(2001 ) I8 T 7ELanE b FR K AE4 i [, K
HAUFRLF I Pardosa pseudoannulata (Boesenberg
et Strand) X%} B AR B BB IR R & 24 711
ACFRAT AR o Trigaray 25 (2007 ) 58 & H
Bl 4t & &= S8 JL Fho2h )R B A N fE 2 B
Phytoseiulus persimilis (Athias-Henriot)AY 4 & HE
TIFEAEAFIFEIA , T 752 0 T -l A B 4 . 4
HTEMERG | s HU e . B8 e e A SR R 4 Fh sk
P 22 SRR S 2 AT T W TR /DN 22 W X A 0 1) T
FEiE (You et al., 2016), mAUEFF TR W&
520 T K % Nesidiocoris tenuis (Reuter) X (i)
@l Bemisia tabaci (Gennadius)i¥ 5647, BRI
THXHHE B E 2 (Soares etal., 2020 ),
BT /NG 056 SR & T 156 7. 29 Acari 27 i H
Parasitiformes 18 ZZ 4§ F} Phytoseiidae /N2 1 &
Neoseiulus, & H ij £ W8 6 S0 FH A 182D
P EEREHZ —. RERE B R¥ETE 20 tha
80 AT =2 5 | FF 3206 ( 4= R ANFFHisE, 2007 ),
Je SR A AR B2 B AR ) R B ST T T R T
I N TR i A R AR BT, W20 i
TR 1A TR /7N 22 09 FASE Ak ) 577 R0 EH AR ik 1)
( Van Rijn and Tanigoshi, 1999 ), HFT, Zi#k
T2 3R e A R SR, TR e
FRA L FRE AN /N oA 3 AE ) ( Sarwar
etal., 2009; Lietal., 2017; Cheng et al., 2021 ),



33 2RI AE O PR I S AT A0 X BT N S A AL RE RS - 627 -

PSR EERE ( SYP-9080 ) & —FPpi B fa e T
SZ AR 7 i A OIS PR TR R U] ( Teng
et al., 2020), == PIREER BIZ 24550 XA AR LR
W5 LA B R A AU (ST, 2013), fH
LG R SEAR AR P AH AT ey Pl DR TR /N 2%
W 1) e Ve S B R I AR RN . BRIk, AR
AF 5 30 3 28 P I T BT AL T R R D A
P e o 5 TR/ N 2 e A B, R TR
SR TEBOEA & (LCys. LCs) T IUAH
T Frg A 3R TR /NS 4 B M A s g 2o 7 v 1)
A WEFRRR , WA I SOE ) 2 10 S I e Xt I
B/ INGE A 1 RE T AR, S 2 6 A A TR
NGB T FE A ARG G o 6 1) A W B IR LA L
PR, BT ORI RS Bhae A Bl K
25 . MR 2B IR LS AR Y BRI F JE S i E
5%,

1 MREAEE

1.1 HRER

HECE TG /N 5| A B Al B2 B Al
YRR RT, 5IA G RS K B0E TR A
TS ME% (LAC-250HPY-T, [ RERIN S 4%
ABRAF ) W, LIRS #5 Aleuroglyphus
ovatus (Toupeau) A5 9 i 57 REFPHE o (A A
TR IR DU AR 2 BTG, 7R S0 % )k
alifb i) FE, DN 25 E g A, AT
SAGEFE AR B OIRE (25+1) °C. FHXHE
75%+5% ., JEJ 141 : 10D,

1.2 #hk#H

DU S HUBEE 10%A 7251, i P B AL TAE5E R
AR FR

1.3 oS B i e of 4 JIK 3B /0 430 il M L U8 B 25
e

243 577) W S, S B M X A TR /) 252 S M A2 0956 114
BE I RE R B s B SR BRI A R P
R T o R AR EE R TR A 240 il P vk
JRE VU PR A it b, o R — e ) I S
Jiie, PTG ACH HARR B 5-7 VR BERRE . # A2

4 2 em WRHAE T R FEZG MR S s R BT, &
FRFEMAN (AL 9 cm ) BB WFEK AL |,
FEAET e JE] PR 28 10 10 149 56 B A 577 L 9 5 6 2k
i, 05 EBEBCPLE 1-2 H i AHECHT /N
o7 Ul HE I B ATE A O e b, BRI R A R
10 3k, BMRERE 4 ), DIUEKAXTE, K
J& , SRS T T A A (RS (25+1) °C
RH75%+5%, JYGRIM 141 : 10D ), 24 h J57ER
H e TR A se T, DL 2B 5 Al ol i <
WA R A E NFET (FEMAE, 2002 ), K
. JHEA 9 cm IR, RIVEF G-,
TEMRE EGIA 30 SR AR Uh i ol o el , IR IR
W55 AR TEM WA R IR B A 25 1 mL, Bl
JETEAAL IR T3 A 10 3405 1-2 H 5 T8 /1y
W S , L R £ 2R 2 A P A AR LR
W, RMEER 4R, LIEKR I, e, K
MEEE TN TS (RE (25+£1) °C,
RH75%+5%, e 14L : 10D ), 24 h Mg
SRR TR INGE I (R BT T8 6 8 (SR TIE S, 2011 ),

1.4 WEEFEF SR PO S o B e 3o A JIN 7 /0 32 o
B %1 R T §E = B B %4 0

PRBCPIE )G 1.2 H i 80 TR /)N 22 16 M
W, SRAM R s EE DL & R BERE LCs. LCs
FIF AT TAL T (FE K XTRE ) 24 h, TRALFE
SOITE] LIATARS 1 i il 25 6 A S ) A TR . 24 h
Je e 22 3k 245 557) W B8 7] 1 Ab BES A7 FLRE IE
B AT A TG /N, HAi VR .

HEEAE R 2 om MR ASE, BB IFPREL
FH AR b i 2 B2 4330k B 10, 20, 30, 40,
50 ki, % 10, 20, 30, 40, 50 3k, #W 10,
15, 20, 25, 30 3k, MEsE 10, 15, 20, 25,
30 ko BUIE, 0l AN )G A [R) 4% R g o
A LCis. LCso B 12 24555 5l i /K b B
Tob AR T /N 2 il e 6 1 3k . 24 h R g %
HH TR/ INZ 096 0T AT AR T ol P 7 1 20 B b 3
wE 6K,

15 TEH3E 5 2 IO & o B e o A JIN 3 /1 % i
S 6 2 92 R Y 7 I

AR 1 Pl ) 55 DX Sk EBOR A7 G 96 0



-+ 628 - o B 3244 Chinese Journal of Applied Entomology 61 %

LTI I R S A W S 30 kAR E T E AR
2 cm ARG L, BRI B4 A LCs Fil
LCs0 M SFE 5] 2 25 75 W BBEH 1 25570 b PR A
WA VR 1.4) BT KA B TR /N2
RIS — ko TERE IR AL I AYEE 4. 8. 12,
16 24 /INEPUREEIC S TR /NG Il X AH A7 L e
WA E R, H TR E Rt
ANy W EER=R /A R,

1.6 HESWT

IR HE R FH SPSS 21.0 B A 3-47 20 #r o R
FHEL R E )7 225087 ( One-way ANOVA, LSD,
P < 0.05 ) X [A]— 4 4 %5 i A [ DU 5 1 I i Ak 3
SR T /0N 23 0 %o ARG i P ol 1 A 1 o
S [R) — B[] A [v] D0 e, A e Ak E 590 1 8 TR
/N X AH AR Pl 10 4 1 R 22 S A T LR
NI

W JICHT /N 22 05 X R A 4 - 5 194 ) 8 s I R

H Holling- I B AKX HATIIA A, Z B & 72
1 N=a' TNo/(1+a TuNo)o HeHft, N, A7 46 -t
TR HCE I, No HAE VIR, T il i
FHESE], a Al X s B dob %, Twoh
EEL R /0N 22 s b B — S R ARG Gy P il 5 6 T 8 e
6], L% H GraphPad Prism 8.0 14

2 HREHH

2.1 P S B P B oo I T /N R M R R B
zE

FHER 1 AT, iR B TR A5 DY S Pk e Xt
BTGB /NI ) LCso 24 400.29 pg/mL, #JTUHT
/NG At B 4 DU G T P 245 8 A BT 1 AR
i LCso 25 /1455 M 3.86x10° pg/mL, PUS
MR R iz P [B) 9 72 08 FHYR B 100-133 pg/mL, #ifF5T
235 SR B P i) e e R ) D o A o 7 TR
/NG B B E AR

F 1 NS BB/ NEHER BN ERNS HUE
Tablel Thetoxicity of tetrachlorantraniliproleto adult females of Neoseiulus cucumeris

WeEH J5ik BB P 1H MHRRE R
. . .. LCs (ug/mL)
Predator Method LC-P line P-value Correlation coefficient
u > ==
f;kiiﬁﬁifg thod y=1.35x - 3.50  0.008 0.98 400.29
o e leaf-dip metho
LS T
N. cucumeris R 5
The secondary poisoning phenomenon ~ Y=0.66x - 3.69  0.005 0.95 3.86x10
method

2.2 TEBFEE P G o A X I 0 2
B 6 3 1 T B8 S Bz B %6 il

D0 S HL P A ] V. A 5 £ Ak BE T /)
2 U XoF A ARG iy P s % 0 25 A R R ) R R Y
HE LRI 1o N1 g, SRH /N
Sl X AR iy - 4y g 0 R RO (11 12 B,
H 2 (B 1. C), #Eiks (18 1. D).
B CIE 1. Ao BEHEAYE L BT, BUOE /N
L gl X AR A e Pt 25 0l S O R R B T
MR LR 30 kUG, MEEE T,
SN0 e B T /0N 232 3 00 AV AR i o 6 4% 39
Al ' 2 BE B BB R B T 45 Holling-1T Y
(£2)

Y S T e IV 35 B ) Ak B TR /) 22
AL s P B A — o SR . Hirr, >
JICHT /N B 4T, AESS R R 20 (F =
5.886, P=0.013) 130 3k/M (F=71.969, P<
0.001) B, XIRAMEHNHERELESTH
FPEBAEH AL, HAESEYI R R 40 (F=
171.196, P<0.001) 1 50 3k/if (F=83.382,
P<0.001) i, FifiEAbBR2G550 9k BES i, Je £ ik
XoF s AR 1 BRI TR, FEAE
R R 15 S/, 6 R A S B i
= TG LCs BB AP &
W E R (P = 0.009), TEREYI% R 20 k/4&:
S, X IR R R T AR R
FEHIEAL A (F=12.246, P=0.001), HAfths%



33 ZE A A DU S I T S0 X T/ NSl B A RE A 2 ) £ 629 -

YR , 2457007 308055 12 A B 5538 /KR REAH e
EHTOR /NG 06 () 4 2 A BT 1 BB TG o Mk 22
S (103k/M: F=1.912, P=0.182; 25 3k/M.
F=1.408, P=0.275; 30 k/it: F=1.854, P=
0.191); B MERMEIT, TEIRAEYIRE 10 (F
0.890, P=0.431), 15 (F=1.603, P=0.234)

~ Y mmck
KgE A LCys
~ 3.2 =
Wil 10 LG
S a
ae g 8 PN 2 3
@8 S a
5= 6 a aa
O > a a
ﬁg.@ 412 a
ER 2
4O 0
'M_: 2'
EH%
£ 50

10 20 30 40 50

M an i R (k)
Density of E. kankitus (ind.)

~ Z40r
-,7K"4.E f—CK
V§§35-— LCys
W§S1sy ==Ll
&g a
PSS b daa 2%a
£ S|
52 b aa
%B>3 ab 4
"ES |2,,
N
=
EE 2
£ 30

10 20 30 40 50

&L (k)
Density of E. kankitus (ind.)

20 3k/M (F=1.233, P=0.319) i}, XJHEZH
EATOR N i B i S 2R T i 2 =
AR EZES, 1625 (P = 0.035) H1 30 3k/
i (P=0.018) A5Y)%5 BEIF, XF HRZH 47t £ i i 4ol
R E R TEVUE B LCy WEULH &4
BB R

R B, m—c
::/.EO LC15 c
eSS b
s b
ESZZO ba 2
BN b a
o 2a 2
:E‘(g%lo—a aa
EE 2
£ 8,
10 20 30 40 50
MG (k)
Density of E. kankitus (ind.)

~ 540 e CK
KgE | D LG
~3Ez35- mmLC,
1§10 b
ﬁ:% g a bab ab
ﬁ%z’ I a 3, a

5] -
NS B
EEg Y
HM

2
£ 8o

10 20 30 40 50
Mt aa R (k)
Density of E. kankitus (ind.)

B 1 BRI A S B A3 58 INET/ N AR B R AR R = M 22
Fig. 1 Feeding efficiency of Neoseiulus cucumeris female treated by L C,s and
L C4 of tetrachlorantraniliprole
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TR FEMZES (P<0.05, LEEFT2500). FEIE.

A. Egg; B. Larva; C. Nymph; D. Female. Each value represents the mean+SE, and the different lowercase letters
above bars indicate significant difference (P < 0.05, one-way ANOVA). The same below.
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Table2 Simulating results of response models of Neoseiulus cucumeris adult female treated by LCy5 and LCsg
sublethal dosage of tetrachlorantraniliprole
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