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Figure 1. Electrophoresis of PCR products of genomic DNA
of the insect Earias insulana in 1% (A) and 2% agarose (B).
M= DNA molecular size ladder.
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Table 1. Compatibility of Coragen and star anise, I. verum
extract with B. laterosporus.
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Values followed by the same letters in the same column are not
significantly different based on Duncan multiple range test at P
0.05.
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Table 2. Evaluation of the effect of Coragen against the third instar larvae of the cotton spiny worm, E. insulana.
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3166 E 50.00 efg 40.00 hij 30.00 k 6.66 Mn 100
3750 D 50.00 cde 46.66 fgh 36.66 ljk 10.00 M 150
43.33C 60.00 cd 53.33 efg 40.00 hij 20.00 L 200
62.50 A 73.33b 63.33 ¢ 43.33 hij 26.66 | 250
62.50 A 90.00 a 76.66 b 50.00 efg 33.33 Jk 300
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General mean for the exposure period
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Values followed by the same small or capital letters in the same column or row are not significantly different based on Duncan multiple range

test at P=0.05.
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D) il dugine Cilig 8 3ns o (4 Jsta) gl oyl
s 197019 35 lawgie sell cun Gl Glangsie
S el H47.50 b Al @i daw el JafdsS
Jassie el Laiy «%40.00 cialy Ay Jofd,5S 442 °10%1.9
il Gl pe A B JofsS AL 010x1.9 S
Aalaall (g ol 7 2 Liia)l 22dl) e gie Cinuagly .%22.50
e Al saall Jasssie Lgnls <%45.00 @il Al Cige dasi el
Cige A QB ulS L %37.00 @ialy g dlebeal) (ga Lf S
Jals Lell LS . %7.77 caly Ally aals sl dvia)l sl die
Lo el dlalaall (e il 7 2a0 JofApi€s 202 1010%1.9 550
abaall (pe pL1 5 s 4t 35N gl <%70.00 @ials lly Dla

3 4l iayai aly Bana 2ol 8l (058 ) llh any 8
Llasl) deganall 238 Jab aia Aaglie skl aly Bpiall Jlal
o laasie Llam) Tase 4158 e md o(@laddl) sual
DU Jadiy 3 suas 80 AT Al AaiaY) Lddos A5y s
lee clpiall cBlae LA 3 (Ryanodine receptor) pash)l
ol pmb sl Gl dasmie e a3 gk
Phidly g Jlme LS Glaas Leligig dliael) (alss aae Julls
cgal) aaly caunll QRIS JLally 43530 e Bl Gy by
s Bagy Aa8ISd anyy d (2022) Kataria & Singh sl LS
x4l il iy Aopdia il D0 (E. vitella) ddad el (ki)
GV 14.28 (e spdally Llal! A cuzedi) Aalaall (e ol 8.7
el Slawddl %0.0

Bagll Gl jaad) il aa aail) O gl paldionn il aus

4Spdd) oladl) s
O Cagall ol Lgina Cillg B 3gng 00 (3 i) i) Canial
Osslall 8 ehn 5000 S5 Jagia jelil Cum ¢ 5S illanssie
G o 4000 SN 4l %54.16 caly Ally Cige das Lo
Jassie die Cige Ao JB i€ Laiw «%045.83 cialy lly (sl
7 5% el .%26.66 <l Sy Osldl E eia 1000 S5
Lavsie Lol (%51.66 il Ally Cise A el dlaladll (e ol
Cige da Jil ilS Lai (%043.33 caly ally ol 5 il 53a
axally €Il o Jalall W .%10.0 caly Ally asly as 53e 2
Aaleall (30 Ll 7 2y Jfie 5000 585N Jals ekl s Aol
AU 5 e S el Ll %0.008 iy g Cige A e
SIS A Ciga da JB il e %70.00 @iy g Alaladll e

(2024) 1 230 42 Ao gy ) il LBy Al 60



S LS piall bae WA oha 4 Aalh cOlE
Yies h}\a Slle a3 B. laterosporus L o<l ok (Berry, 2012)
leali) o G (it dnpdin iy ) agad Dopdia il B2e v
(e desane o Blanll Al po 48il5ias Allad saas dojda Sl
Gsall G LS ¢ msad) Laling alye) cDlaliy & piall ldY)
Bacillus thuringiensis var. LSl alull st 4401 of (2019)
S s LSl Jaladd) 230 e 55al 4355 xe Kurstaki
gyl Bpdiall Jasgl) duacagl) 5UAN J2s Lgde Ly ol ygund] gad
Banag dnacagl) 5L Al o 8igal)l dalud) duig ) sl
LSy agiil o Sl i pll Cage ) (535 Lee laan 8 i

) paes Al Ay Byl skl sae Jshay

S Alelaa b Cige daws Ji il ey «%63.33 @l ally
2Ll &lae «%00.0 cialy g Alalaal) (o 22y agy 303 °10%1.9
Wil il o el (e Bpiall Cige dawt gl aan Al U
o ASeal phall jea sagal GBI ekl e B. laterosporus
LR agend) (e Aaililly LaSll edel Sl st Al )
Llgll ol duamgll slall LIS 4335 AU (Endotoxins)
sdal) Cinsail) Slaig (sl jland) DA jinng LAY sda st
oo ek ) Glagill oo S il Cige I Aage 330
Hassan et al. 4 els Lo 380 1389 ¢ 3Dl sl Lgloat die 5ydall
WA, ASeal) Glaall jea 3g0 Bpim cliy Al f (2023)
sie Lay %66.66 <ise o calacl 3 B, laterosporus LSl

&V S5 1385 <%93.33 Cige s alael (58K mELIL dlaledl)
L lly sSll 038 asans WIS 0o J9 ) il 40l

{(E. insulana) &S s&0) il ) sa 33520 G eall Cld 1 aa (1. verum) el O swildl) Galdiin il andi 3 Jgaa
Table 3. Evaluation of the effect of star anise I. verum extract against the third instar larvae of the cotton spiny worm, E. insulana.

A ) B gl Corrected mortality rate (%) (%) 4axauaall 4 giall Jidl) 4o
General mean of Exposure period (days) (pg) ol 32a (Osalal) B £ 50) S
concentration 7 5 3 1 Concentration (ppm)
26.66 E 50.00 e 36.66 f 20.00 h 0.00j 1000
31.66 D 53.33 ¢ 40.00 f 26.66 g 6.66 ij 2000
38.33C 60.00 d 50.00 e 33.33f 10.00 1 3000
45.83 B 66.66 cd 63.33 cd 36.66 f 16.66 h 4000
5416 A 80.00 a 70.00 b 40.00 f 26.66 g 5000
51.66 A 43.33 B 26.11C 10.00 D i 3l 3aall alal) Lo giall

General mean for the exposure period

%5 d\,«h‘g}mmJ}M‘JM@A)@\M@WdﬁWhﬁYM\)iJM\W@EM\}‘EM\M}S{\WM&J\?&Q\

Values followed by the same small or capital letters in the same column or row are not significantly different based on Duncan multiple range
test at P=0.05.

J(E. insulana) 48 s&ll ¢yl 5 g 53 52l CAllEl) yaall <8 1 aia B, laterosporus bosSall 4 s 550 i 4 J g
Table 4. Evaluation of the effect of B. laterosporus viability against the third instar larvae of the cotton spiny bollworm, E.
insulana.

' %) (%) Aaaaall 4 gial) JubY dpud
5484 plal s Corrected mortality rate (%) (%) : | ,J-td‘ JHal) 4
General mean of Exposure period (days) (pk) @i sl 324 (S S 4414 58 )
concentration 7 5 3 1 Concentration (CFU/ml)
2250 E 43.33 def 30.00 hi 16.66 jkI 0.00 m 1.9x108
27.50D 46.66 cde 36.66 fgh 23.33 ij 3.33m 1.9x107
3250 C 50.00 c 40.00 efg 30.00 hi 10.00 | 1.9x108
40.00 B 60.00 b 53.33¢ 33.33gh 13.33 Kl 1.9x10°
4750 A 70.00 a 63.33 b 36.66 fgh 20.00 Jk 1.9x10%°
45.00 A 37.00 B 23.33C 777D e 3 534l plal) Jaus il

General mean for the exposure period

Y% 5 Jial (5 sivsa die 3 gaall adeie (S LA s (5 sina (58 Lt 2a 59 Y Caall gl 3 gandl i 85 Sl 5l 5 pprall Cajal) Gl Ly ) il

Values followed by the same small or capital letters in the same column or row are not significantly different based on Duncan’s multiple
range test at P=0.05.
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WSl e el Opmild)  galdian 8l el
ASgld) Cadll ga Bagal Gl yaxl) il uia B. laterosporus
O Sl ol dginn Cllgh dgag o (6 sta) bl ekl
Sl ie 5000 S davgia ekl Gua ¢3S cllaugie
Vs sulfae 4000 S el (%5416 il Ally S ds
Sl dasgie aladiiad die 8 A Ja ol iy <%45.83 iy
sl lhvgie ciy WS .%26.66 <l Ay sul/ae 1000
%51.66 <l Ally J8 das el dlalaall (g oLl 7 2a dia3l)
%43.33 cialy lly Alalaall e oLl 5 2a Auial 5aal) o gie Ly
L .%10.00 @il Ally oy as a0 J8 das S oS Ly
5000 3:Spl Jals elal ag dwail) axdly pSIEl m Jalad)
Ll «%0.008 wialy 8 dansi el dlalaal) (30 oLl 7 a0 sidlfe
il L %70.00 iy g Alalaall G all 5 ns SuSl s
O 2l s Julfas 1000 SN pasind sie S8 A J
@l @i ol A elal) dldes 3jlae %0.0 cialy lly Alaladl)
LSl e canill o) Galiie il Y b (gu
& 3L I sk Lo Wil daniss ) age B. laterosporus
LSl agay Ao ASeAl) hall jea a0 Gl Cise s
¥silly Joa¥) Jie cendll Gouilll Galiiie (4 Libesd)
ail ey Baial)l 4 amad) Sleall o 5 lly clusllly
bl dlee (e denss Lan 8pdiall JLa 6l ¢ i (o€ Jand)
& AhasS Bale sas dpandl Glaaly ANl agandl ) a0 LyaSill
A(2018) syl ad) Ll Loy 4ty 1aag dalus diig il sy

<l aaB. laterosporus LSl ae Coragen dusall il ands
Lpald) (adl ga Bagdl Gl aal)
O Dla il Ligine ligh 3sa oo (5 Jsan) Pl
Gl B ea 300 Sl daugia el Cum ST Classie
S o 250 5:SH Ll (%65.83 cialy Ally Cise das e
Jasie vie Cige Ao JB colS Leiw «%55.00 @ialy lly Gsalal
Coelly 1%37.50 caly Ay Oomldl E g 100 3SH
s Sise da el Al (e oLl 7 2ey L3l sadll Slasia
Aalaall o ol 5 2e0 Luia)l) 50all Jasgic Lol «%59.44 caly
ps2 el Baal) i Cige A JB ulS L (%52.22 caly Al
3 Al saly 800 o dalall L %18.33 il ally aaly
el Alelaall (g ol 7 2 sl 8 £33 300 S5l Jals gkl
Oe pbl 5 e aud SR Ll %93.33 caly Ally Cise L
plasinl vie ise das Ji cilS L «%80.00 cialy Al daladl)
il Al Aldladll o ps 1 o2e sl 3 gia 100 S
Bpdall Cige L (gf a3 ) A 28l Aales 355060 % 10.0
B. laterosporus LSyl as Coragen ) ks 55l (gye
Ao ) (533 Lae LyiSilly el cp 535 TS Aulee Eigan )
LSl (goendl Jalally el (pe IS 580 £S1K0a A Ale 5
o s ) of Gus 4S8l Gl jen B3g ydia liy
At dpanl) BLEY) U8 pre ) Tage piall 3 anll Sleal
Gians Bl Ly of WS pagilyy Jfienas Jg puabil il 5l<0) 3ol Lol
Loz 3L 1385 cAalalal) o gandl W3ha] Ao Bpiall Bare (A aeud
aall e dadd 456 agiulys die (2011) 3l SUal) ) Lad
B. thuringiensis LiSill AaDlug (whdall saill alaie) Runner
4 83b) A layeag B. thuringiensis var. alesti g var. kurstaki

-(Phthorinaea operculella) aktaull/Ustadl <liys 5ags Ciga

(E. insulana) &S s&ll haall j s 5352l GG yead) S 5 aa B, laterosporus LSl ae Coragen 2wl 5l i |5 Jgaa
Table 5. Evaluation of the effect of Coragen withB. laterosporus against the third instar larvae of the cotton spiny worm, E.

insulana.
AL alad) Jaay sial Corrected mortality rate (%) (%) 4xawaal) 43 giall Jibl) 4
General mean of Exposure period (days) (pk)) o2l 34 (sl 5 50) S
concentration 7 5 3 1 Concentration (ppm)
3750 E 56.66 fgh 50.00 hij 33.33mn 10.00 p 100
4250 D 63.33 def 53.33 hij 40.00 KIm 13.33 p 150
48.33C 66.66 de 60.00 efg 43.33 jKkI 23.330 200
55.00 B 76.66 Bc 70.00 cd 46.66 ijk 26.66 no 250
65.83 A 93.33a 80.00 b 53.33 hij 36.66 Im 300
59.44 A 52.22 B 36.11C 18.33D Aaia Hl) saall aladl daw gidll

General mean for the exposure time

%5dLA.\A\d)S.m.AJ.\QAjé;j\JM@JJ\-\L\M&)AM&)B%A_,JYM\jié}g—‘\&@ﬁ)ﬂﬁ\}\ew\uﬁy\Um\.e.:_ﬂ:\&me:\sn
Values followed by the same small or capital letters in the same column or row are not significantly different based on Duncan multiple range

test at P=0.05.
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Ll <%100.00 cialy lly &Bla dass el dlaladll (g bl 7 20
il lly dlelad) (e ol 7 s sl B ia 250 S5
G e 100 S Aa3i Cisall A cirly Ly <%90.00
A Gl il Aijlie % 16.66 dlelaall (o 2aly g a0 Ggalal)
Spdall Ciga Ao gl (3ha
(aliingg Coragen auall (e JSdads ddlad ) Glld (ghass
LSl haall joa 5390 Dl Cige A B2k (A cenill (gl
el e IS B Bagasal ASlbasl) Wil dsall 3G dagm
2m Dlelly il s e w5 Ganall 53 o LS (paliiually
sl (2017) doelans) 4] il Lo po b 3ig cdlalaall 5pial)

sa el Qguilll galdiue ga Coragen al) jili awss

il ol ga Bagal GUEN eal) culby
o Capall ol Ligina Cllg B 3say oo (7 Jsos) gl Ll
Gl B ea 300 Sl daugia el Cum ST Classie
Oslall b gia 250 HSAN Ll %72.50 Gkl Cage A e
SIS daigia vie Ciga dan B il L « %64.14 <l Al
7 a3l 53l cuyelly . %46.66 il Ay Galal) A ey 100
5aall Janssia gl <%68.33 cualy U8 At lef dlabadd) aay ol
Jil ilS Ly %59.44 caly Ay Alalaall (e ol 5 aa Luia)
Jalall W .%22.77 cialy Sy aaly g Alebaall des Cige L

sl 3 52 300 S50 JA15 bl 388 diail saally 1A o

4S5l Ohill jsa 252l G jeall <l 2 B, laterosporus LSl ae (1. verum) sl (sl paliiue il a6 gt

(E. insulana)
Table 6. Evaluation of the effect of star anise extract I. verum with B. laterosporus against the third instar larvae of the cotton
spiny worm, E. insulana.

Sl el b giall  Corrected mortality rate (%) (%) 4aawaal) 4y giall Jibl) 4
General mean of Exposure period (days) (abl) o2 il 3a (Cslal) B & 3a) Sas 3l
concentration 7 5 3 1 Concentration (ppm)
31.66 D 56.66 Ef 40.00 gh 26.66 ij 3.33m 1000
35.00 D 60.00 def 43.33 g 30.00 1 6.66 Im 2000
40.83 C 63.33 de 53.33f 33.33 hi 13.33 kI 3000
50.83 B 76.66 b 66.66 cd 40.00 gh 20.00 jk 4000
58.33 A 86.66 a 73.33 cd 43.33 g 30.00 i 5000
57.22 A 46.11 B 28.88 C 12.22 D At 31 53l o) Lo il

General mean of the exposure period
%5 Jlaial (5 siue ie 3 gaall aawie S50 HL A Cus (5 sina (38 Lgin da 5y Y Cauall o) 3 sendl 13 8 L 550 o) 5 il (i al) Leasy ) adl)
Values followed by the same small or capital letters in the same column or row are not significantly different based on Duncan multiple range
test at P=0.05.

(E. insulana) &S &) Ghadll  ga 52 52l G yaad) < 5 2 (1, verum) (eenidll O sl Galiiis ae Coragen el 58l a7 Jgaa
Table 7. Evaluation of the bactericidal effect of Coragen with star anise extract, I. verum against the third instar larvae of the
cotton spiny worm, E. insulana.

S AL alad) Jauy gial) (Yo) danuaal) 4 gial) Jil) MCorrecfed mortality rate (%)
General mean of Exposure period (days) (pb) o2l 2 (Oslal) (B 5 ) SuS A
concentration 7 5 3 1 Concentration (ppm)
46.66 E 70.00 ef 60.00 hi 40.00i 16.66 n 100
50.00 D 73.33 de 63.33 gh 46.66 jk 20.00 n 150
55.00 C 76.66 cd 66.66 fg 50.00 j 26.66 m 200
64.14 B 90.00 b 80.00 ¢ 56.66 | 30.00 m 250
72.50 A 100.00 a 86.66 b 60.00 hi 43.33 k 300
68.33 A 59.44 B 42.22 C 22.77D Aaia Hl) saall Alad) daws gidll

General mean of the exposure period

%5 dm;\d_}lummA_,JA.“JM@AJ@A\M%W&)&W&)&YM\jié}g—‘\&@ﬁ)ﬂﬁ\}\ew\uﬁy\Um\.e.:_ﬂ:\&me:\sn

Values followed by the same small or capital letters in the same column or row are not significantly different based on Duncan multiple range
test at P=0.05.
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U8 s el dlalaal) (e all 7 2 Goalall (E e3x 300 S5
Cialy Allg Alabeall e all 5 e SN (i Ll «%0.0010 il
3 Oslall 8 e5a 100 S 8 das B clS L <%96.66
Ll dlalesy d5)lae %23.33 caly Al Alabeall (o 2al5 2
Byl 8 G (gl (a3 o) A

Bl LS ae Coragen auall il of oSlel bl e
L aludl 0l 3 all Jasding g aal 8 (guilil) Galiing
kil Lo pe it aag A€ol Glall jea 3gal Gl yael) il
-(2022) Wakil et al. 4

ualidliuag B. laterosporus Lsisiy Coragen i sl At
ASpal Ghill s Bagal G janl) clyy o anil) ¢ gl
O JRl Gl digiee Cligh 3sas oo (8 Jsan) bl
Gl B ea 300 Sl daugia el Cum ST Classie
iy Ally /e 250 S5 gl %79.16 cly 8 A el
Silfie 100 585 Jasssie die (38 Laus S8 il Lty <%73.33
el bl 7 sadd dlledd) cllavgio cujelily %5416 il s
cil Al bl 5 sad (mpail) Lol (%68.33 caaly J8 dws
Gl nlg g Bal (il die (8 s i olS L «%59.44

Jaln elal a8 draejll aaally 3S) N o Jalall Wi .%22.77 caaly

O 3353 A yead) By aa (1, verum) el ¢ suslll paldiie ae B, laterosporus LSSl s Coragen el s anii 8 Jgaa

.(E. insulana) &S gl (hadl)
Table 8. Evaluation of the effect of Coragen and B. laterosporus with star anise, l.verum extract against the third instar larvae
of the cotton spiny bollworm E. insulana.

S AU plad) Ja il Corrected mortality rate (%) (%) daaaall & gial) Jl) g

General mean of (p4)) o223 3aExposure period (days) (Oslal) 4 £ 32) SuS A

concentration 7 5 3 1 Concentration (ppm)
54.16 E 76.66 fgh 66.66 1j 50.00 Kl 23.330 100
59.16 D 80.00 efg 73.33 ghi 56.66 Kl 26.66 no 150
65.83 C 86.66 cde 83.33 def 60.00 jk 33.33n 200
73.33B 93.33 abc 90.00 bcd 66.66 ij 43.33m 250
79.16 A 100.00 a 96.66 ab 70.00 Hi 50.00 Im 300
68.33 A 59.44 B 42.22 C 22.77D Ayt 3l 3aall alal) Lo gl

General mean of the exposure period
Y% 5 Jial (5 siuse die 3 gaall axeie (S LA s (5 sina (58 et 2a 59 Y Cauall gl 0 gand) i 85 5Dl 5l 5 ppraall Gl Gl Ly ) il
Values followed by the same small or capital letters in the same column or row are not significantly different based on Duncan multiple range
test at P=0.05

Abstract

Atiyha, S.K., S. Khalaf, M.S. Mansor and A.A. Hassan. 2024. Evaluation of the Compatibility of Coragen and Star
Anise, lllicium verum extract with Brevibacillus laterosporus and Their Mixtures against the Larvae of the Cotton
Thistle Worm, (Erias insulana) Under Laboratory Conditions. Arab Journal of Plant Protection, 42(1): 55-66.
https://doi.org/10.22268/AJPP-001220

The study was conducted to evaluate the combined effect of Coragen and star anise, Illicium verum extract together with Brevibacillus
laterosporus against the larvae of Earias insulana and to diagnose it phenotypically and molecularly. Homology level of 99.86% of the
sequences of the gene cytochrome oxidase C (secondary unit 1) of the investigated insect with the sequences of this gene of the insect E.
insulana isolated from the Philippines and registered under the international number JX303976.1 and the insect was registered in the global
gene bank under the global number OP482241.1. Results obtained showed that the combined effect of Coragen and star anise extract I. verum
with B. laterosporu caused a significant increase in the numbers of bacterial colonies, reaching 145.25 and 85.88 bacterial cells/ml when the
pesticide was used at the recommended concentration and below the recommended concentration, and 73.91, 66.08, 46.95, 30.43 and 18.26
bacterial cells/ml with star anise extract for concentrations of 5, 4, 3, 2 and 1 ml/L. The interaction of bacteria treatment only at a concentration
of 1.9x10% bacterial cells/ml and Coragen at a concentration of 300 ppm and star anise extract at a concentration of 5000 ppm gave the highest
mortality rates of 63.33, 70.0 and 80.0%, respectively, five days after treatment. When the same concentrations above were used, the mortality
rate seven days after treatment reached 70.0, 90.0 and 80.0%, respectively, whereas no mortality was recorded for the treatment of bacteria
and extract at a concentration of 1.9x10® and 1000 ppm one day after treatment. The results of the interaction of the pesticide concentration
with bacteria and anise extract at a concentration of 300 ppm showed the highest mortality rate of 100%, followed by the interaction of the
pesticide with bacteria at 300 ppm, which amounted to 93.33%, whereas the interaction of the mixture of star anise extract with Bacteria at a
concentration of 5000 ppm had the lowest mortality rate of 86.66% after seven days of treatment. The results of the study showed that the
molecular diagnosis of E. insulana gave the highest similarity of 99.83% with the insect strain from Finland. This is the first molecular
diagnosis of this insect in Irag. Results obtained showed that Coragen and star anise extract gave a significant increase in the numbers of B.
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https://doi.org/10.22268/AJPP-001220

laterosporus. Whereas insect mortality rate increased following the exposure period of seven days, suggesting a high efficiency of the combined
effect of the pesticide and extract with the bacteria towards the control of E. insulana, as an important IPM component.
Keywords: Brevibacillus laterosporus, Coragen, Star Anise, Plant extract, llicium verum, Cotton boll spiny worm, Earias insulana.
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