(6})}% d"‘b Uqu) ﬂﬁotzs/

::"'L; VY Ll Voyled 80 U
e

10.22055/ppr.2021.17259
Schizaphis (Hom: Aphididag) (pi8  Jgoxe 4l (59 (5 ile Hlg> Caow duslin
Hippodamia variegate (Coleoptera: Coccinellidae) «5~ jguias™ T 55 9 graminum
DLW Lol gl 5
" osb U1 e sl 5T s Olesl T gl LS Jlie CiISTST by
Ol 3T p st ek ol8iils (555128 0aSLils ¢ 52 e Cale e b)) alis IS w ol ails )
(Ahmadil024@gmail.com) o 1 esbT p 5 el ity ¢c63 5L oSl ST 530l 03 8 SL2il5 g Oy g5 -

Ol 3T s i o8l 163551887 0dStils i o y2om (6 7875 et goT s =T

\?"/\'/'r:jﬁ.:\i'ci)l; \F"/'?/'a:&ti).)'ci)u

X
ol 4 Sl g0 (L 0 i 3 408 b 457 Sl pAS pao BT 31 G Schizaphis graminum puis™  Jgoezo 4l
ol SAT ol K p 5 S Hippodamia variegate s jguias™ (O (b Olodid (o 3l dgd 0 Jgazo
WO iy Do b Sags ol 3105 Wb Ol cpl Curez (695 Cal (o0 P 550 38 B S Cale 3 1l
5 AT Ulgied P Jgomo 4 (595l T+ BEKYE Lobio 5 Pl 5T STl +5359895 Sl ke
T slow 98 57 duloo 3lo T 3 s s YY 9 EA FE 38 Oy DAl O3l a0 .0 ploil T 57 IS 5™ H9u0is”
E9r 3 o Sl YY g £A (FE 53 sl S eyb Dok sl .89 oo 31 1y B plod sbo3T Jol el TE 58
Sl | Ol o 33 OY/0 9 TY/0 ¥+ i 54 38 TSl +(853)9897 slowi 9 DA Ao 33 AY/0 9 Y+ 00 i § 4 ko 3T
DA (FHgod Oy b b S (S5 Dl & H9ET (59 tawgin saba OluS cdalé 10 by s ile .o
Y0 ® yliudl F+OEKEOV/0 § OF/0 40 i § 4 @ sl FT slod ialo3T £95 31 i sl Y 9 £A FE Sl
Al Al b .ol & Hdas Al SIS (59 I wo 33 Y/0 9 TY/0 (Y0 BTl +80 9855 9 £0 910
bl 9 .3518 (3L 3 Cmlus ® Yl F+OECy b ry Al 30 33 § O guaidl FT 357 Lile 4 Sl T S 5020 4kl v ) 20
S Lwd 33 idl ST a5 Cake H. variegata <5 j9uias” sy (10BC) <G 3gtgn J 58 Modl g Olojl oo
Uy o5 Wwd 30 Celw YT 9 £A 50 (J9 Jas o 4iwd 10 Sl TE Ol 50 @yl FT+BCY b bghoe 9 5L ylas
(P04 g P £330 5 0 Glaile J 55T Sy alplo i F AP it g ded 300 TRlph 5339598 S5 ke 9
S s ile H. variegata o5 jguias” Lo b puis™  Jgamo 4l 510l § o J 58 g 9 (ol T 5 Like piiS”
ol duogi PEOTODA! (5858993 9 sbidl F+OEY

Hippodamia variegate (o™ Jaaro 4id o il & 1 day s Cile o 9 als”

il dagans S50 paadd

Citation: Kakavand, I., Ahmadi, A., Hassanvad, 1., & Danaye-Tous A.H. (2022). The comparison of
toxicity of four wheat herbicides on Schizaphis graminum (Rondani) and its predator, Hippodamia
variegata, under laboratory conditions. Plant Protection (Scientific Journal of Agriculture), 45(1): 45-57.
10.22055/ppr.2021.17259.




..... Schizaphis graminum ‘(’"‘f Sreme i G55 S Cale Hlgnr ot e 101,80 5 LSS £

3Bk 5 @ilaen sl S 31 S variegate Goeze
Ghlie 5> g ) JAS il & Olgen S S
oslizal Calibee BT J 87 5 5 ol antlis Ws i gL
Franzmann, 2002; Kontodimas &) s .
o) (Stathas, 2005; Rebolledo et al., 2009
(.vf sy 4 J S (gl edouze VLI s oS5 S
335 S3llas 5 Ssn b 65 S Olgeny
@b sla iyl £ 55 00,0, .(Obrycki & Orr, 1990)
Ghle 55 @ Salamr @5y S8 ol CJls
oot 5 503 g s Yl 5 odd izte (il
H. &S ;uus (Rajabi, 1986) s,5 s s
2N gl s A 5,50 48 ol e variegata
Haghshenas et al., 2004; Farahi ) o 1 Cakies bl
51 08w, Lus 5 (& Sadeghi-Nameghi, 2009
Calitee glaans 3 adis b s (Ol J Ol (.,uf gl
.md,ﬂ@},(ﬁg}wmw;\
b 5538 K51l 5 S  pramme Ol yea pS
Gy s 65 sba Tl drlge odd Oly Dhins
b S Cale 51 ool e OT 8 glacale Lol
doys O Sl b osbie esliul gled
Sl S Cale Ol pl )3 1y pkS )15 sl 2SS e
ol s JSas (Topl «s3,585)  (Jgesn
4 e &S US o fes iy ediylail 4 b iSCe
5Py o 3 sl g 5ol > e slse 55 oo
4 ok Olej o Jemmie 5335 o0 58 slacile 5
0 8 g JSE 3l e B e £ 5 5 6T 5,8
(Zand et al, 2010) wsbe puS wle o
S e G ol pb b b5k s ol s
S ST 08 5l Gl s Satn
A slhaale JEST gl & Caladl Sgnsn
S 5 Cilen 3 b 15 59500 S OB &y eiS

4o

i 3 S (Triticum aestivum L) a8

Jsame 31 (FAO, 2020) ol Olg 1,5 Y guams
Lyls gl 6,850 G 5 AR S o s
¢S5 (Emam et al., 2011) sl5 _adsl & slice
Ol 3l siblio 53 0l 2 55 4 Lol S 4y S 28
. (Shewry, 2009) il o 0T Cusls 5 b 5 i8S Jl- s
by Soles sbul sl godaze Julse (xf ciS s
6 S (godae ol ge Ol j1 s 8 e 0T 5 Slos 2alS”
5 4 50 slacile (S 5l Dyl pdS J g
2 e S ol Gl ek crares 5 s ST
3 Slacals s o Y5 ) S e Ul sl 455
4 g ails, sd as e 4o (.vufc,:.fo.u dsb ples 3
W3 8 J g i 5 55 s IDlest| ey Cabiien sla i
oLl o sk (Jalal-kamali et al., 2012)
g O N L T e CREA C R U
G e J e Candi L ulg 55 5wl
~ iy 31 S (Ahnetal., 2001) x5 § . 0T 5 Shes
—ale o sa 3,58 G glacde J ST 55 Jgene s
23 odd eslaial pland OLS 5 Lol wile ol 28
2 GME N oo 55 la 28 Cale ((55)5LiS p s
S Jap Sel Oda s Olsiew ja glacale
(Sarwar, Wi o Ol i i K5 Sls g ge 53 (6 e
S 03 8 e S £ 5050 55 55 (s3daze ST 2013)
5 el J gm0 g 5 BB Sl slom) o e
s s SN SBT wge glaog £ 5L 5
LS55 o )lal oS Jsmms 2t 4 015 or OT (stlar
Jelge Jt U 5 oiis O gon AL o I 4
Soget (AE by shd DS Gl
(Fiebig 18" o 5515 Sjlust (ALE Oljr & s 8
Hippodamia «S ;54248 & Poehling, 1998)



fV VE) e ) oples FO il ((g5,5LST oode alows) (S50l S

e sk g prsede 40 YVEY Glos U L
A olisy Cele \® (gH5 053 5 doys FrEN
23,8 plowil (S0 el
S. graminum & ™ 55 9 Qb o ol g9 5

L OIS (golans 3 oS ol iS4 pltdl Sl )
2 ‘(*\fé}‘*’-‘@ff&ﬁ)‘ﬁh‘%}:wr’.*
Cusby 5 wsmadi a3 YVAY Glos L S Lol 2
R [P G P AN EL S FE IRV WSS PE 2% L PR
ST OBLE SLESS 5oy 4w a5 A eslizal L3S
b 403 JT 0l (slads g OWLE s 5l ey i
4 33 ST abow gy 3LTp 5 3l bl oS 15 |
$8 g5 3 Oliabl 51 b e3ls JUis] 2SS Lo
Hojat & Azmayeshfard, 1986; Darvish-)a.s
b el abrses 5 (Mojni & Rezvani, 1994
4 (-Uf slds g, ) (*-Uf Syere ad Gl
A esls Jsl Ol s es asls (‘”“f olE s,
PIBI LSS 555 i g2 ¢ IS O jae 3 g 5 3l Oliel (sl
i s 2SS Lo 4 L OIS 03 S slsla
313151 e d (b 5 OIS (o) s Ll jaal 3l e
o oslizal b LT plail sl b g L
H. variegata <5 jgudas s LS
Baiges (5597 x>

3551 e dews 50 H. Variegate ¢s”; 518 é"- sl 3l
chZLs))TC«?M&hdﬁf&bl«rj)(agtg\_}nﬁ)m
Gl 5 YoXY0 slal joped Gy b 50 5 osTper
sl SN s osls JUsl o&iolesT 4 e slud »
S S ST 55 pde b gad 5T e slp 405
S S ool oBaleiT s lassai 3y gl
85 g5 5 Olwabl Sl w5 plebd (alils,
«Randall et al., 1992; Prakash & Sharma, 2008)
Lk okils S3b Cak 4 K5 lass &

sy s slie 5l Col o st
Osysus 5 S ale (Kudsk & Streibig, 2003)
6uuzquaﬂwj\‘,m41f§)wcup&
‘)IAL;L&;JLLGLJG)JLA Lg‘jifg:ﬁ.«l\ GJJ\J‘:;}A}«: oJ‘);'B-
S8 elizal 350 01l 5 L 3 et 6ol 5 g
Sy ASale ol (Brown, 1990) 5.8
Sladenl i go Sl Cilan b 5 0l e (ag)
25 g (s s wle e 31 5 ol e
PLv J‘ Jti) LsLAC_,.:w S>3 A.Ia.wbm LQ\:.A gﬁ‘ BE)
H. 55008 el uzer s S Jyens
23T ol S8 o i 51 SS Ol e ariegata
OIS sla S e 51 Sl ol (6 2y ST 0 S 150
ol Gl 3l (ol Coda ol ALl 43
25 3,05 5 5 dgeme Gl S Cale LT S 55
W}}b@@‘jdc&y&dabL&w\)}&fcgw
ylf,&;”ﬁgwuaw;l,;@wup
adllas ol 55 ol ol s HL variegatass ; suzis” o7
Jols (41? gl 0 mlh s ASale Sy 4
® el ST 5® ksl §4® o6 BTO LI+ 63,585
H. cQT Jf)&.& 6)}4.&.45 E) C..l.f g}uu “wh Gy

s s, Variegata

by 59y 93g0

Ol oy ssbiea VWA JLe js 5l rags

+ 3,85 Ol 5 Syl S Cale e (Sas
S. oS Jpeme b g5y IS8T 5 Gl iomp!
i3 sgraminum Rondani (Hom: Aphididae)
H. variegate (Goeze) oSjyuuis O ab
«&Lsl3T 5 «(Coleoptera: Coccinellidae)
A plol Ol oBils (Sa0lE 05,8 bt
Lyl a5 0T ansb 5 S, S50 s



..... Schizaphis graminum ‘(’"‘f Sreme i G55 S Cale Hlgnr ot e 101,80 5 LSS FA

Ve s ety ot 5 S e e B S
233b g8 pyem odd ao g LIS (gl Jgle 53 46
2G5 g 03 Jl glad e s
(42 oslizal I gone ST 51 dals Hles (51,2) oo sl
O ¢St (gl oD 5 o b s 4SO Sie 4
A 85 s Y O 4 Jlo bl g,
23158 Spgle 53 0 Sl ey (S laeSKss
Sl ot 5 B 515 s 4y sl 8 55
23 Csb o Cusby L gl s 8Ll O 4ol
5B 1 o) o A8 BLI T 0T 4 Glej Jool
5 53 it e S 514 5 5 1
SIS A s LSS F s 2SS lde 2, K )5 4
¥ Qwo‘kcﬂasb\ajj)diia\{afb:.k&\'
o goden a3 YOEY (6los j5 5l 51w Sl VY 5 FA
Ay glibsy el V9 (g 5 0y93 5 FORD i Cusby
ool laats Laseil o i b SLb Cele
DY S g 55 LOT eSSl S~

B s ale olidwo gl SCdlE 3 Sl S
H. variegata &5~ j9u0d&s™ (59

S @b Sl 1 S e S S e 81
clle as eslaa r.:Z:..m ol Shey 9 ey 90 b
(Mals Sleg 53 Jpeme OD) 25 Gals  slia s
Jp ESE sl Xad230 Jue il g s
Sl i S5y il s 93 Olsee 4 (APN) b 01515
4oL S LS L ks e sl Ve L By b 0950
A2 4 Dl i OT 5l g b okl 436V ks
Celu VY 5 FA OYF O i Ol Ol 5 5 ol i joeS
(s Lo sb ¢ gmadas a5 YORY (Gles 53 sl I g
Colu A g olbs, Colu VP (65 0y93 sdes s POED
SISSF g gSlale ol bl e ol Sk

i plait Wl oyt s Ve 511LSS e o

T S 9 o9y

Jays (o bos H. o variegata oS ;s A 513
Vooplsl s YeXYR sl s Olis (Saudl
s b as g (sl Lk o3l [Bysn 5 SO e 5l
slowl e Sl gty B 4 gl i OT )3 (555 (S
o5 Y & St 15 5l S e iy s e S
GcS5idS dd i OT 5) e he L leg )y
Gyone w2l Calies 5 Sl b o B 3 55
Sl Ld 405 oS Sy g5y bl g S
S 555 (aag dame 043 63T 51 (6,8
w33k Oles 5o s o Sl e slacS L Do b
4 Sy Gy e oS puaniS ¢3S Slaes 4l
SIS 35 53 65358 el Vv B sis e s
cuq.? 3 e S e e3ls JUEl sy 4 s ol it
e D5k 53 g, sl oen ) S5 o sl Laps
WSS s 53 s S e A S
Foosp b eslimal b toleiT s pow Jod @l e
oKaws &S5 3 b zbeT RS CCRUSPNEY
Lald b s)g 0053 5 Sush dles olas Bl LS
0595 gho s POED i Cusb) (wsmade a5 YO
238 e Sl el s glids, elu VP ()5
oolawld yao Sy g5 ale

FeSb 2k Sler S SRy ol plsl sl
S Ozl ST 5 Ol gmel + 255 kil £
Lo eslaal (il 5,8 r.k.f iS55 Jgenaysbas
Y Jgds)
BUrdk oabdoy Shodile Fwis ji
P (Jgaxe 4 (595

o5l st ay 3l ( SAES S g1 5 slatens
G 3l sde dan Il (s 03Lizul o J slowe 53 4

%6})6&?}&3&0%;3}&&@‘#4{65



¥

VE) e ) oples FO il ((g5,5LST oode alows) (S50l S

G 8 odliul 390 Sl S5 Lile Oilaskin - Jgu
Table 1- The characteristics of herbicides used in the research

Common name Trade name Formulation  Dose Company Registration

(g ai ha-%) year
2,4-D plus MCPA 2,4-D Amine  67.5%SL 675-1012.5 Mahan 1968
Tribenuron-methyl Granstar® 75%DF 11.25-15 Golsam 1990
Clodinafop-propargy!l Topik® 8%EC 64-80  Ariashimi 1994
Mesosulfuron-methyl+ Agrantis® 12%0D 180 Golsam 2004
lodosulfuron-methyl-sodium
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Table 2. The mean mortality% * SE of Schizaphis graminum at different times post-treatment

) Time (hrs)
Treatments Dose (g ai ha-!) 18 7
2,4-D plus MCPA 1012.5 20.0+4.1c 37.5+4.8c 57.5+7.5b
GranstarplusTopik 15 plus 80 55.0+6.5b 70.0+4.1b 92.5+4.8a
Agrantis 180 100a 100a 100a
Control (Water) - 5+2.9d 10.3+4.1d 27.516.3c
Fs3 12 - 107.0 108.7 37.8
P - <0.0001 <0.0001 <0.0001
CV - 18.1% 13.8% 15.7%

«Means within each column followed by the same letter are not statistically different (HSD: P<0.01)
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Table 3. The mean mortality % + SE of Hippodamia variegate at different times post-treatment

. Time (hrs
Treatments Dose (g ai ha-Y) o 18 (hrs) - |
2,4-D plus MCPA 10125 12.5+4.8b 15.0+2.9b 27.5+7.5bc
Granstar plusTopik 15 plus 80 17.5+2.5b 37.5%6.3a 45.048.7ab
Agrantis 180 45.0£8.7a 52.5+2.5a 57.5+4.8a
Control (Water) - 2.5+2.5¢ 2.5+2.5¢ 2.5+2.5¢
Fs 12 - 12.0 33.2 14.2
P - <0.0006 <0.0001 <0.0003
CV - 54.2% 28.9% 38.2%

*Means within each column followed by the same letter are not statistically different (HSD; P<0.01)
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Abstract
Background and Objectives
The wheat aphid, Schizaphis graminum Rondani, is one of the most important pests of wheat
that damages this crop by feeding on vegetable sap. Among its natural enemies, ladybug
Hippodamia variegata (Goeze) is the most active predator of this pest. The application of
wheat fields may affect the population of these insects. The present study investigates the
effect of common wheat herbicides on wheat aphids and their predator (i.e., ladybug H.
variegata).
Material and methods
In the present study, the lethal effects of four herbicides (i.e., Clodinafop-propargyl,
Tribenuron-methyl, 2,4-D plus MCPA, and Mesosulfuron-methyl+ lodosulfuron-methyl-
sodium) versus untreated types(control) was examined on the green wheat aphid S.
graminum and its predator H. variegata using a completely randomized design under
laboratory conditions at 25+1°C, 60+£10% RH, and 16:8 hours (L: D). The individuals were
transferred from infested wheat to fresh plants every week to keep an appropriate aphid
colony. After reproducing several generations on the potted plants, the adults were
considered for experiments. Adult specimens of H. variegate were directly collected from
the same aphid colony using an aspirator and transported to the laboratory.
The leaf-dip method was employed to evaluate the herbicide’s lethal effects. Besides, the
mortality rates were recorded 24, 48, and 72 hours after the treatment process. Experiments
were replicated for each herbicide four times. In this case, each replication included ten adult
insects as subjects.
Results
The results showed that using Mesosulfuron-methyl+ lodosulfuron-methyl-sodium on aphids
killed all insects in the first 24 hours of the experiment. Clodinafop-propargy! plus Tribenuron-
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methyl caused mortality rates of 55, 70, and 92.5% at 24, 48, and 72 hours post-treatment,
respectively. In the case of 2,4-D plus MCPA, the mortality rates were 20, 37.5, and 57.5% after
24, 48, and 72 hours of the experiment. Mesosulfuron-methyl+ lodosulfuron-methyl-sodium
causes lady bug mortality rates of 45, 52.5, and 57.5% after 24, 48, and 72 hours, respectively.
These valuesfor Clodinafop-propargyl plus Tribenuron-methyl were 17.5, 37.5 and 45%, while
2,4-D + MCPA caused 12.5, 15, and 27.5% mortality rates on ladybugs. Therefore, the present
study recommends Mesosulfuron-methyl+ lodosulfuron-methyl-sodiumto implement weed
control in wheat fields and control S. graminum. Also, it is suggested to utilize Clodinafop-
propargyl + Tribenuron-methyl and 2,4-D + MCPA in combination with biocontrol (using H.
variegata) to perform the relative control of wheat aphids.

Discussion

Agricultural herbicides can affect various insects such as pests and natural enemies. This
procedure occurs through their direct toxicity or their effects on the population and diversity
of their plant hosts. The present study is one of the few studies that simultaneously investigate
the influence of herbicides on a pest and its natural enemy. The findings demonstrated that
herbicides could directly affect insect populations. The principal purpose of the present study
was to determine whether common and widely used herbicides in the cultivation of wheat in
Iran can directly cause death in adults of aphids and their main predator (H. variegata). Since
both of them have a high population in most wheat fields, their adults were simultaneously
established and activated in the wheat farms during herbicides. Based on the recommended
concentrations and direct application, four herbicides caused death in adults of green wheat
aphids and ladybugs.
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