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Evaluation of the effects of deltamethrin, fenitrothion and matrine insecticides on seven-spot ladybird Coccinella
septempunctata under laboratory conditions
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Abstract

Insecticides may inadvertently impact non-target insects. This study evaluated the effects of some insecticides on the the pupae and
adults of seven-spot ladybird Coccinella septempunctata. The experiment was conducted in a completely randomized design with
eleven treatments and three replications, under laboratory conditions at a temperature of 24 + 2°C, relative humidity of 50-60%, and a
photoperiod of 16:8 (light: dark). The treatments included the insecticides fenitrothion (0.5, 1, and 2 ml/L), deltamethrin (0.15, 0.3,
and 0.7 ml/L), matrine (0.7, 1, 1.5, and 2 ml/L), and a control (water). The recommended field rate of the insecticides fenitrothion,
deltamethrin, and matrine for wheat pests are 2, 0.75, and 1.5 ml/L, respectively. For adults, deltamethrin and fenitrothion caused 100%
mortality, whereas matrine caused no mortality. For pupae, deltamethrin induced 100% mortality; fenitrothion caused mortality rates
of 100%, 82.2%, and 50% at concentrations of 2, 1, and 0.5 ml/L, respectively and matrine caused over 81% mortality at the highest
concentration, placing it in the moderately harmful group. These results highlight the need to avoid using deltamethrin and fenitrothion
during peak populations of C. septempunctata and to refrain from increasing the concentrations of fenitrothion and matrine.
Keywords: Seven-spot ladybird, Biological control, Botanical insecticides, Integrated pest management, Pesticides



L3l S 31 Coma Jlge 53 Ll a5 305 0 s olS
.(Hodek, 1996)
Caia S AiaS a bl YL gl s c LB a5 0lss
Ll dss 4l bdo 5l 355 ae Jsb )5 Ll o gl
iill o e sl 51 (s Ol 4 K5 e cnlRl
B U‘ui&:ﬂ O RIS NP PRPEL L Q- bl
SHsdisS a5 S Ll,8 (Mishra & Paul, 2024) Aas
ad Qe 51 2 B Ay a0 8L. Slabt o
Saleem et al., ) ..l Schizaphis graminum Rondani HS
oLl 31 S s e 0l Sldlas (Jl= ool L (2019
A bt Sl iSeptm il (20 50 S Sla
gl Camexr Jall cl laed Cas SpdlsS o)l
o xS by 03 S e i 3 S8 b et
Qa.uf o~ s (Atta et al., 2021) C.x;f sbas J s ol
osla.! (Barati et al., 2023) Eurygaster integriceps Puton
SedidS Gl 3,40 L;au.}ljij ol B (g
gl el eds ab Jsl 0, T Sladats Coan
2 b aSal Gus e Sl Clasl S il J s
Gl Bl 55 J 5 sl Kw (anb Oleds
.(Schmidt-Jeffris, 2023)
Btas Ol gl 55 g 5 oS SUT e sdd of (sla S i
SrodiS ol 5 s m k(I ohed DS 5 05 S
sla S i (Ol ol s (Nourbakhsh, 2022) Lo s
2310Ls laghe 5 ok e e Oss a5 o elds
g e ool o A8 6l 03 s sk 4 s Ll o3
dox Sl paS gl 5 W b Oleds ol ol
ol e s SIS 5 me 53 Al e glakE Can SyAlsS
2 e Sl S8 e e SIS 15 LS 5
Guérin-Meéneville S35l o 3l b sla SIS
S jeliaS 5 (Santos et al., 2017) Hippodamia convergens
le BV (Rasheed et al., 20)Harmonia axyridis Pallas

Bracon mellitor Aile b Olais 5 gddsx b olS 5

AR

4adle

JES belge Olse 4 b Olads Jl bl L s )8 sl
SPWINCHS VKV PGS ¥\ SOV S T O 1 P
U8 2 a5 Ao DLy ol (8 plemnd (gl S ]
S ol giyslis DUl o pde 5 5l A b
s S ST 5 edle 5l eslital zwys 4 S
Sda i Dl g g a5 2 laal Sl bl s as
A (Tabebordbar et al., 2020; Serrdo et al., 2022) Egap
S gl 23S i 4 Wlesls Ol (godane Sladles (Jl-
G il Sl Sl Wsy e L 4 bl J xS (gl
Tabebordbar et al., 2020; Parsagyan et ) L l> =l Olads
s> b 2Se i e gdle L(al., 2020; Serrdo et al., 2022
La,u':s@u s (Schmidt-Jeffris & Cutulle, 2019) s iSale
stk Gl Ol Sl e (Thomson et al., 2000)
A el (‘JN s e 4l il ek Ol
ek Olads (g s Slagzse poodle IS
(ol Sl Sl S L olS 5 Sl LU ssd addlas
.(Parsaeyan etal., 2020) 55 S 3 yd>we ol 50,8
Q\;lu,ijsu);6¢A;§@ly)sdwﬂla{)w:}lv_§i
Glabs Cas SHatisS oyl 13 e iSesl a2l
.o Coccinella septempunctata L. (Col.: Coccinellidae)
Olas slaes S o 5 se 5l Olgr sl o 3 oS5 5uliS
Slo i labds Cida SHAS Lgd e el Al
— o Sl 65,sLiS lap sl ST s oS Sl
<l i (Hodek & Michaud, 2008; Hodek et al., 2012) 5 5.5
Olpl 5 dies sk b S 51 Lag,Y 5 LS
s s S DA O glaed cas SHsaiss
Cda Sl S ol i g by s e e
LUl s S el bslid 5 bl 5l bies (gleais
b Bl pd s et Gl oS15 1 VL s
Olay Vsame (gladadl Cuda S55008S WSk a5 LB LIS o


https://en.wikipedia.org/wiki/F%C3%A9lix_%C3%89douard_Gu%C3%A9rin-M%C3%A9neville

'YV

P I U T P e
T

L fos 93l

Ol Fosn

53 @Bl puS ws e Sl gl s SsuiiS slas)Y
OO Ll ar Slame L sbialle sl s 45
Jls s ol i chv. S YTy Jls
o i Slidss isu Kbl 4 Sadh glass b
33 e 3 i 5538 (Sop oS Sl s ge i
Gosn Fasle Y x 10 x Ve olal b (Sadly sl b
Afzaetal. (2023) %o, 5l Ol h S5, (gl G esls
ol 458 el ke A eslid Dl s S0 L
S A o5 am b Lol A GG B s s
3 YEEY Gles b oad, BBl s lacs b oas skl
VVSA o5 s 5 A3 00l Cosb ) (g
J LL K Sy 3 a B eSS (b, 1 SSL0)
Aphis JBL sl ;o301 L) Sy sie S B b s
b a2l el Al e esls )l 3 fabae Scopoli
S S A eesls )13 e Sl b ey Sl g x g
Ol ol 4 el ey sl 6,505 5 ot Ay o
o2 ol S s s s byl o Ao Ve
o A e sl g (B Jlazws L lacs b S s
Sb o sl gladlazs (JolS Sl i (65108 05
Ol Gilw e (Sl LAV.>'J ol S e e Jod
.J;:éjfv»)l)fe oslaiul 5 40

L fSe i Sl (o) p

5O dar) Jles V) L ol Sl b B s el
SxS Sl s el M LT Ll s 1SS 4
V) ey gla iSe i PS8 ol o 5 clle
oS SBlE 53 Lol yan Olya 53 Y) 05558 5 Olya o
38 1R bl s, s S3sdidS o it 5 JelS 0 i (05,
ol Vo 5 Y sckls s Sl Sl 4 e s L

A Al glagslen 5 ST

Coleomegilla maculata (Cardiochiles nigriceps Viereck Say
Geocoris punctipes Cotesia marginiventris Cresson (De Geer
3008 (Tillman, & Mulrooney, 2000)H. convergens s Say
(Fritz et al., 2013) Coccinellidae o3|l (glacs ;3 siaS
Sy e s, Al o LS 5 opl il s 1S
ails glanal U Ol 50 gladad Ctn S alisS Calises
.(Bozsik, 2006) b

STy ke (51 s S DS 5 5 5 o le iSe ph
Oulema L. =i 5555 5 S e &5 sl g 5 S
.(Barati et al., 2023) ol ooy S 45 5 555 5> melanopus
Aiton Ol &b oS ojlas 3l LS iSe i Sy Sl
&S Cl Fabaceae oY 44, o .5 45 3hxie 5 Sophora flavescens
ols 5 (Wang et al,, 2012) .l Se e S gl
S i e Sl ol Sl el e LS
St SISl Sl Ol 4 L5
ALS sla iSe i 4 S1(Kim et al, 2005) Lib
Sl Lo Ll il g sacens s b (6 2 608 5le Vsome
<>l>;_'s\ Slalas (Barati et al., 2016) Lt pos| dte OLL A
Kl g o ALS laeslas 5 GLS 5 a8 Wlesls DL el
asly anb Oleds Comexr el 2 5 siS O
3O sel e Sladles (Jl- b (Tuncaetal., 2012) x.ib
Sl 3y and Olais 5 o Sle e s

Y gane {“'\5 Ol 03 mh b il bl Ol o
SHaidS o5 4 b Ol 5l gz s LB Cunex
S e Sos ke 4 s Jleb el 2 Slaats Cin
Sl ol adllas 3 o anb Olads b ST Jlozs|
5 Osdapt 5 s pland Sl iSeh Sais
5 Sl Sk S5 Conex p p il ALS S S
St S ol 518 S 13 3 ARSLT Ll 2
oY e ST S L)) s sprse e
You et al, 2022; ) Llos g S eie glabed Can SydisS

ol asllles ;3 (Skouras et al., 2023; Barati et al., 2023



Lo ool S5 glatd o s e il & 50
2 S Sl Kl sl fs il 3 eslinad
S ol Yo Topie ol 55 3l dajlag aan 23l
Ll s s b adl Al e anidls &5 4z 80 sl Lo
o Sl Lad e 058 a5 Ld e plal Sob e
o 258 sled SIS psbay mhaw plad Ul e 23L
Lt oo B glos 55 (iSe i loms 0SS
Jee Vb o3 ekl S5 Ll a b dd,y Bl 4 5 edd any
5l A Sl o S Sl e 5 S el L e
Wi of Sl VY Sl g bepdd e 5 S e s
S Kis g sl 0S5 = (slae el (Saleem et al., 2019)
SRR S T RE e L el 5l gl o
Dlakd 5o b S Sl ey S o5 5 JoS i
03 03 m ials ol OS2 (a8 lat b Gl

{(Bozsik, 2006) LA e 4z S LS

Table 1. Characteristics and concentrations of insecticides used
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Treatment Formulation

(ml/L)

Concentration

Commercial

Name Company, Country

2.0
1.5*
1
0.75

Matrine 0.6 SL

Inner Mongolia Kingbo

Rui Agro Biotech Co Ltd, China

Fenitrothion 50 EC 2*
1
0.5

Fenitrothion Gyah Corporation, Iran

Deltamethrin 25EC 0.75*
0.3
0.15

Deltamethrin Gyah Corporation, Iran

Control Water -

* Recommended field rate for wheat pests
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Table 2. Variance analysis of Mean percentage of ladybird pupa mortality due to the studied treatments

Source of Variation Sum of Squares df Mean Square F-value p-value
Between Groups 47720.006 10 4772.001 275.222 < 0.0001
Within Groups 381.452 22 17.339

Total 48101.458 32
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Table 3. Mean (+ SE) percentage of the Ladybird pupal mortality after exposure to different treatments and grouping of the

insecticides based on IOBC method

Treatments (concentration ml/L) Mean + SE ¥ I0BC Classifications
Deltamethrin (0.75)* 100+0a Group 4- harmful
Deltamethrin (0.3) 100+0a Group 4- harmful
Deltamethrin (0.15) 100+0a Group 4- harmful
Fenitrothion (2)* 100+£0a Group 4- harmful
Fenitrothion (1) 82.22+1.11b Group 3- moderately harmful
Fenitrothion (0.5) 50.0+2.88¢ Group 2- slightly harmful
Matrine (2) 81.11+1.11b Group 3- moderately harmful
Matrine (1.5)* 4466+57cC Group 2- slightly harmful
Matrine (1) 27.0+450d Group 1- harmless

Matrine (0.75) Oe Group 1- harmless

Control Oe R

* Recommended field rate for wheat pests

f Different lowercase letters indicate statistically significant differences (Tukey-HSD; P< 0.05).
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Table 4. Mean (+ SE) percentage of the Ladybird adult mortality after exposure to different treatments and grouping of the

insecticides based on IOBC method

Treatments (concentration mi/L) Mean + SE * 10BC Classifications
Deltamethrin (0.75)* 100+0a Group 4- harmful
Deltamethrin (0.3) 100+0a Group 4- harmful
Deltamethrin (0.15) 100+0a Group 4- harmful
Fenitrothion (2)* 100+0a Group 4- harmful
Fenitrothion (1) 100+0a Group 4- harmful
Fenitrothion (0.5) 100+0a Group 4- harmful
Matrine (2) 0b Group 1- harmless
Matrine (1.5)* 0b Group 1- harmless
Matrine (1) 0b Group 1- harmless
Matrine (0.75) 0b Group 1- harmless
Control 0b -

* Recommended field rate for wheat pests

T Different lowercase letters indicate statistically significant differences (Tukey-HSD; P< 0.05).
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