o ST, Z -
Fa N Al ST Slides

VEe) SNV (F) 4y -y Y

A5 e

90 590 O g2 9 N R ol Il ( Juig pmd (05195 e
@lﬁi{hﬂ 1,5 48 Tapinoma karavaievi (Hym.: Formicidae)

(P (A S § 095 Fuw A9 K Gl (> ¢ PSR o9
Q‘ﬁ‘ ‘C; QQ‘J.@.'; o@‘) &Jﬂ CL-A 9 ‘5)))\.‘25 Qlf.,\i,&:‘) cé.’l-ﬁo\:? ojjf

QASAVARALSNESR O TSI SR VAVALRRPPEY IBIC))

oS
g o o gemn S oy 53 sn 5SS 55 5 3 5 5 g dizes FOIMICIDAE o5 gl I plezl 1t Laar ) 50
3T oS Ol 4 Sl le Slasali 5 (65,518 O gramme 4 Sjlast o 0 (A8 (ot ST T COollan 36 55 L
GR35 53 3 g mima i g0 U S 0 U8 55 51 (sl (811 (orlin (p SSlr (MS hanb g5 on A (s
L5 > Tapinoma karavaievi a s o1 5,5 oy Slhs 5 L slSlhal ¢ s b ol Gladarb I ol
Cbhlebeas jls o\f)tf@m,u; Ol jen caalsl 53 g s oL 55 Hlad 3w Celw VY 548 VY ‘5uou,’,>,¢\§:€uﬂ
-@;gguwuﬁ.aﬁjﬁwuﬁ;m Glazin gs Loy oL &K 53 anllan 350 (cbS 5 (LCs0) duo s oloety 0uiiS
A biolenl oo s oS5 5 S Iuasl ¢ Jis b a0 bgspn o 4 (G5 o3l a8 53 Coran O oo o 2y coceT
YIE9) o5 b oo s olony skinS Bl L ot g OLENST S J RS L 01 ELIT Sleoi3 O 53, a8 T
oS sls Ol gl g (ad o 8 n YROR/F) ST 5 (ad o 8 ko Y21 gl s b sl 55 (2 0 0 8 e
A8 Ay on i a5 281 GBI Hlad 51 ey @225k 5 o230 Slass) 03 o 4 b sl el 5 Js b S A (i3 )
J:s;,tTM,a6;\;gwyuﬁ};g§)}»@.Jﬁfc))y,u:s;\m(,,.ﬂm);m;,umsbﬁéw)m e
FE 53 4 b gt oS 5 o pelie Sl 5 it 155 B e e JEST 6l BT ol Sl canlllne 3 50

Sy dale b 25T Ll Sl Flaar g 5 J RS 65 mul cosliznl 5y 50 25T CST Clale

Tapinoma Karavaievi cas ;g ¢ et j ¢ sleodi ¢ 25T 1 guls” (S0 19

allahyar@ut.ac.ir :J s oo s



et )30 535 S gt 3 2 A I al (s b (GBS a5 hstome ay

- ool S pde e 4 Jl- 1 L (Buczkowski, 2021
4 5 3T Gladr g0 Comesr (ails U8 s ba By, 48
- Ola g ge 5 G slaoes (655 OT llasl 1 e
S oSl sl i sy Sl eslizel sl gladle s (Coda
Davis and van) col 55 5 a> 53,50 i

Schagen, 1993; Williams and vail, 1993; Suiter
g oy bl s Caeal Sl S5 (et al., 2021

DS 25m o 5 5 0 & ool ] oy 5o J 58
Gl Sy 5o g5 5 s (IS Sleeds) WS ST
ity 01,5187 51 IS slas ol b el g0 0 g2 4 4Ske
38 A ASE S e b 4 S el s
2A S s e i) S Jordan and Bayer, 2013)
“donb Sl eslital ang mla 3 baar )50 J 25T la b,
Williams and vail, 1993; Lee, ) c. pyae o
L blie ¢ glde odiS Ul 3150 (55l Laaasb (2000
o) s (Stanley, 2004) wzes 2SC8T wx L oS
torb 4 O 85 0 o g b i vz 50 U587 ¢ g
o ol adss 3 b 5l S sl s OT sl Jlas
Lee, 2000; Jordan ) cul"os S7 illas ks, 5 0las
e eSOl (ol 4l @nd Bayer, 2013
aanb ¢l ol 08,151 e 2ST 5 Cls
Klotz et) wuT o sled 4 baany 50 J 257 (615 1,18 olde
5,8 WL baaeabs 5 05lizul 35 50 05 30 03l .@l., 2000
o 5 5 Al 0l e (Dl i (gl il anils SlT
Gy S5 0L S, L S Jes SIAS &) s 4 J>
WY 055 OLSLE L 1A STpal 5 S 4 ciS
(Rust et al., 2000) sl azsls |y aShe 30515 55
(Josmd Olmlis el Syp (WS
S gols olaginl ESelT oSS s
oz 1 Dl o iy oS 0o DS 5 g b S e
baerb Cslo (gl 5 &S dr S 2 CST o 55 )8,

Rust etal., 2004; Stanley, ) 15,5 o 515 oslizal 5 5 40

3. Brood

4o

Hymenoptera «wl, i slax! 1k a5
23 b g slusl I 48T iz FOrmicidae osf gl 5
= I8 LS il 5 e 5 4l elSS 4l S oy 4l
3Ly, bar 5 (Lach et al., 2010) Lles ¢ yza i
3 03Bl sd Rl (F a5 e S Gbla pled
(o) G j s 2ho b g o3 0S|, s 6
S ghlie 5 (6ol 53 (S5 U5 5 otd L8 L
Loy g0 S b (O35S (Slactad go 13 1y e
Zhou et al., ) ol ol Saie LOT g5 5 Sl s
W d5yB y des (":*“"“‘”jﬂ Olodige bas 50 (2012
LS 1S sy et 3 b (g D) s
s s 51 &, (Frouz and Jilkova, 2008)
“odS | 53 (B g ek g 5 s J ST Jal g
o) b .(Benckiser, 2010) w,ls 25 ol 4 il
Ghlie 536855 wg oK Ol e 4 a8 5l (5ol ol
ol o g odd a b (65,58 lame 5 6 40
5 Sl Sl (5slS SNV pame 4 g
Ab Majid et al, 2018;) Wi e  Sluwb
wdi oS 3les 551 =, .(Sakamoto et al., 2019
LS o Jos AE Glagles JU Olge & 5 oS
s jon aaly s 4 & 5 (Way and Khoo, 1992)
o) Camer Olib o 5 IT5,T lacSias 5 baazs L
(! » e . (Madsen et al., 2017) &sa o ST
5 5 St ST 4 prlgn slaai 8 51 A6 Ol
Blackburn et) s5i s jigd 555 4 55,5 ) 55
w5 g espion 3 (2l loar e @, 2019
PPN S M R TS| E 5 JECT P
Lpb Ol (S5 s en Glpa S
.(Sakamoto and Goka, 2021)

35 Sose b et JES (SYsb g
merose pamn 032 e 5L A L (Sld sk 5 L
Stanley, 2004;) <ol asls oL 5,58

', Trophallaxis
2. Grooming



ay

VEY Jle oF oyles VY il aLE SBT Sliiows

S S e s b plS el (o b oS 5 4w Jl ol
. < P G . -
x50 OIS, 6oy (hgh 0 O guims SN 5 (ol
55 )15 owyp 5 4ddlas 3,50 T. karavaievi

B 95 9 3lge
&ln)T 29 oolawl 8 50 S W ¥

Jols ol iags 55 eslitul 5,4 sl i st
COWIT (b eS8 oy 48 o) Wy oS I
(e JE IS S5 ) 0ds 4 o3 W8 o ls) s b
WS 0 IS LE T Ve oy ol ) ST 5 (0 )
s g (OLIT
Ol > 5395 9 89T e

2 155Ul sl ST karavaievi a0 sla oIS
Jsb 5 YYNPY Gl (6 ,8) L e (5 e skS YO
As L;,,T(.:‘,? wra Olal = Olal 55 OAABYD 5Lsl s
Bty (S 5alE 05 5 (pulio o Dol 4y ¢ e 5
e oS Sl eslizal L6 8 plulis . ud Jime Ol g
Aol 5 o el (Collingwood 1985; Bolton,1994)
(Bernhard Seifert) o a1 5,5\ 5 75 bw s 0T slg
0355 Bazsge Giosn 238 Do OWIT Hpi8
S CaSa e Blo FF XYA XY slal b Saudl o b
oo S sb s 5 o g a3 YO (glas b iy ¢SGU s
ColuA g olbs, el V8 (6,5 095 5 Loy DOEN
b o Lz s g 4035 . plawil i 0k 0303 513 (SSb
L. 5T 5,5 ¢S Y 5 doys Vo 5580 51 eslizd
L lar g Sy o558 &, Tenebrio molitor
o303 s p o8aslesT 53 ol iz B ods S5 Ll o
NERE
(ST ) )

L g S e ¢ 55 b (580 e Joily (o) 81
ey )V T. karavaievi ol 5,5 s, Sy s
oM danb .z oslizul (Madsen et al., 2017) _z, &
L GLEL) Sl s 875 (¢ e 0obas) (555 ol e

30 Lguuifg,.ﬂ ‘Wj.\.:nuT_siigww

oslitul 5 40 S ST bzl 3 L &S (glakiws (2004
Sl 21 3,8 | 3 am 53,50 ole ladenb Sl gl
IS @l e @S wods S5 glaeS 5 pl by o
e (28 EST Ol 5 L1 1y Lok ) 30 (sladi S acn
38 Sope ST 6F GEs cald Ll ol
Hooper-Bui and Rust, 2000; Buczkowski, )
.(2021; Sakamoto and Goka, 2021
o3l il 3 5l sl4, 50 Tapinoma karavaievi « ;&
S Sl gl o 48 :p .ol Dolichoderinae
Okudls s Gl keSS Okl Okl
Ol okl 31 0,0 55 5 (Antwiki, 2022)
Olggol 5 )b (b 0l 5 cg)litu slne g
Paknia et al., 2008; Khalili-) cwl oxs 3z 15

Moghadam et al., 2019; Jabaleh et al., 2020;
Kiyani et al., 2021; Pashaei Rad and Iravani,

Cle o TAPINOMA i slaar 4 51 & (2022
Solest I o St 5 baatd b (g e el
Shattuck, 1992; Feng et) &5 o oS BT !
Olge a4 T. Karavaievi «,5 cJle .@l., 2015
4 65 ol e e el OLBles £ pi5 S8
o2 Ol Olglansl 53 il s Izl sl fuls Ol s
Col ol o 45T (Kiyani et al., 2021) ¢l o
SOl gk g5 3y 9e 1. KArAVaIBVI asx- ) ge axfllas 4~
adlaio 3 G oSn Jile 4 65 0 035 Iy ol 02,8 5
02 033 5 S e 1 el e sl DLl 5 g
S Olie 4 ar 50 ol ade Gl 5 550 S Gl B
~ Sy go ddaie Sla ta g 3 b dil e Sl 5T
ST Stz 0 J 58 5 banab JI gy 2350 53 48 5
Williams, 1983; Hooper-Bui and Rust, 2000; )

Higgins et al., 2002; Greenberg et al., 2006;
&5 G5, sl 0 £S5 (Buczkowski et al., 2018

5 Cwetdl 4 4 g Ll 43 K Oy 50 T. karavaievi
bar s n eoTibse S 53 b S 08T 25 oKl
b S E3T il awlis 5 oy «(Klotz et al., 2000)
ol s ealitnl (gl bl LS 5 Ol (6l s cCalides



et )30 535 S gt 3 2 S I al ¢ s b (GBS o O 5 Bstme af

A D S9 %J)&C“i}éj}l}'u_‘é‘j Al osls I3
o kili gy o S5 S ealital b s 5 A i 6 1 OB
sde Voo coslizul a5 el bl I K a ol s
S gl SIS 51 sslas ,bay« (FOrager) 81 > 4> g
Lld Cod Cele VY S 4 (LT 6,8 5 )
= o8 S Sl oslizal U e 3 05 (S5l i3 gy S S
Wl Jime g OB p 050 4 T 4 s e s
cales ol o L sy BB s bajles 4 by e slags 4
s e3ls 15 s S5l 5l ey S Go8 5 sk
aw 3 andlbe 5500 Gloj ojl aw a6l b el

A el 1SS

Sy Sldie o arwa) Ab 6l OT & LibejT
O SuiS do3b ) o S S bile o
B s on ol 1 L el VY 585 VY Sl slaol o
osliul b g Jledae Gla il 5 planil 5 oy o plon]
5ol e sl ble bl aw (& ol
ChL a Sl elalg 5 s i 5T ST e VL
59 AS AT Oab oldd danb Joli & als & 5 o
53 bdasb (Y Jgda) dd eslanal olg el Gy
H o s Ns b, G ad e WO s S S
S0l 4 S eslizul b sty e g yn (65w silins

,uu;;u\/aCw)q,utfé,gabuom‘é;ﬁ

Celw VY }‘\9&’\' @bjdho‘}t’))LC50 Ml’r.eL;‘j: oslau! 390 J‘J}ﬁ%ﬁﬁ‘%‘ ‘J:’.ﬁj?ﬁ'é L;\AC_JQ.LG—\ d)ub-

Dles Sl
Table 1. The concentrations of fipronil, imidacloprid and borax for calculation of LCso, 72, 96, and 120
hours after treatment

Insecticide Time Concentrations (mg ai LY
Fipronil 72 0.5-1.01-1.92-3.63-7
Imidacloprid 72 5-10.47-21.37-43.65-90
Borax 72 547-1093-2186-4351-8697
Fipronil 96 0.2-0.47-1.09-2.54-6
Imidacloprid 96 1-3.08-9.46-29.04-90
Borax 96 547-1071-1968-3586-6559
Fipronil 120 0.1-0.25-0.63-1.59-4
Imidacloprid 120 1-2.88-8.31-23.98-70
Borax 120 547-962-1705-3017-5466
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Table 2. Probit analysis of oral toxicity of fipronil, imidacloprid and borax 72, 96, and 120 hours after
treatment against Tapinoma karavaievi workers

Insecticide Time Slope £ SE LCio LCso LCq ¥2 (df)  Heterogeneity
Fipronil 72 2.59+0.14 0.79(0.66-0.91) 2.46 (2.27-2.66) 7.69 (6.79 -8.93) 4.64 (13) 0.357
Imidacloprid 72 2.43+0.16 9.7(7.6-11.72) 32.61(29.56-35.72) 109.35(94.61-131) 8.91 (13) 0.686
Borax 72 2.5+0.12 820.6 (707.7-931.33) 2654.4(2460.2 -2861.7) 8586.7(7613.14-9877.8) 9.99(13) 0.769
Fipronil 96  158+0.08 0.18(0.13-0.22) 1.15(1.02-1.3) 7.48(6.13 — 9.49) 8.96(13) 0.690
Imidacloprid 96 1.640.11 3.23(2.19-4.35) 20.32(17.36-23.46) 127.82(101.6-170.7) 8.96(13) 0.690
Borax 96 2.9240.14  858.13(747.194-964.7) 2350.2(2194.4-2512.7) 6436.6 (5798.9-7273.7) 9.1(13) 0.700
Fipronil 120 1.44+0.07 0.08(0.06-0.1) 0.61(0.54-0.69) 4.74(3.84-6.08) 5.77 (13) 0.444
Imidacloprid 120 1.56+0.1 2.34(1.59-3.1) 15.35(13.12-17.73) 100.7(80.22-134.11) 12.9(13) 0.992
Borax 120 2.98+0.15  747.87 (650.39-841.3)  2010.09 (1876.4-2148.9)  5402.62 (4874.56-6095.7) 9.5 (13) 0.732
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Figure 1. The survival curve of Tapinoma karavaievi workers treated with LCs of fipronil,
imidacloprid, and borax in a two-week period
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Figure 2. Pairwise comparison of the survival curve of Tapinoma karavaievi workers treated with
fipronil, imidacloprid, and borax in a two-week period
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Abstract

Ants are eusocial insects of the family Formicidae and are one of the most successful insects in number
and diversity. Despite their favorable impact on the ecosystem, they are sometimes regarded as serious
pests due to damage to agricultural products and construction facilities. Baiting is a suitable alternative
to many traditional ant control methods. In the present study, the effect of oral toxicity of fipronil,
imidacloprid and borax on Tapinoma karavaievi workers was evaluated under laboratory conditions at
72, 96 and 120 hours after treatment and then the survival rate of workers treated with the LCsq of the
studied compounds was compared in two weeks. According to the results, the highest oral toxicity in all
three-time points was related to fipronil, imidacloprid and borax, respectively. In addition, the evaluation
of the effect of pesticides on the survival of workers showed a faster control of workers treated with the
LCso of fipronil (2.46 mg ai L) compared to imidacloprid (32.61 mg ai L™*) and borax (2654.4 mg ai L?).
The results showed that 90% effectiveness of fipronil and imidacloprid occurred on days 7 and 11 after
treatment, respectively, and it seems that 90% effectiveness of borax will probably take place in the third
week after treatment. In general, the current study showed that all three studied pesticides have sufficient
potential to control workers and the selection of the most suitable pesticide depends on considering the
pesticide concentration, strategy of control and attention to the side effects of pesticides.
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