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Table 1. Source of isolates of Beauveria bassiana used to infect tomato leafminer, T. absoluta eggs and adults.
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Isolation date Geographical coordinates Location Source of isolate Isolate code
2018/6/5 35°08'N 35° 55'E (U2 ™) ush b Glimes Gl 4 5 b6
Tartous (Horaison) Citrus orchard soil
2019/3/26 35°34'0"N 35°53'53"E (KA Gush sk SO G dy b7
Tartous (Al khrab) Green house soil
2018/11/19 35°31'N 35° 47'E () Ayag) 4830 ol A s 6 Hde b8
Latakia (Palm city) Palm weevil pupa
2019/3/12 35°32'53"N 35°55'8"E Shiaia (O (b)) 43 58 b10
Manjila Olive soil
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Table 2. Means of germination rates of native isolates of B.
bassiana after 24 hr. of incubation.
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Table 3. Means of hatched and corrected mortality of T. absoluta eggs for 6 days using three different concentrations of four
local isolates of the entomopathogenic fungus B. bassiana.

(Yo) L) (udd Apud Jra

%Yodaniaall (aul) & ga dad Mean of hatching rate of eggs (%) (d..,/&.'s 52 S
Corrected eggs mortality udbead) o gall & asd) A a gl Concentration Adalaall
rate (%) 6™ day 4" day 2" day conidia/ml Treatment
90.00 a 73.33a 60.00 a 0 Control 2al&ll
23.70 73.33 ¢ 60.00 ab 46.67 ab 410%2 b6
17.04 80.00 ab 70.00b 43.33 bc b7
34.44 63.33 ¢ 36.67 c 30.00 cd b8
34.07 63.33 ¢ 30.00 ¢ 26.67d b10
14.09 10.50 14.09 LSDoos5
90.00 a 73.33a 60.00 a 0 Control 2Ll
30.74 66.67 b 56.67 b 40.00 b 610x2 b6
37.78 60.00 b 56.67 b 36.67 b b7
75.93 23.33¢ 10.00 c 6.67 Cc b8
82.96 16.67 c 13.33¢ 3.33¢c b10
14.09 9.39 14.09 LSDoos5
90.00 a 73.33a 60.00 a 0 Control 2all)
37.15 60.00 b 56.67 b 36.67 b 810x2 b6
51.85 46.67 b 40.00 ¢ 30.00b b7
82.59 16.67 ¢ 10.00d 3.33¢ b8
86.30 13.33¢c 6.67d 0.00c b10
- 14.09 14.09 15.58 LSDo.os

Means followed by the same letters in the same column are not significantly different at P=0.05

%5 Jeial (5 sinun Yie (5 sine (38 e 2352 Y A 2 anll 3 Lo gl Lm0 b il

343 Arab J. Pl. Prot. Vol. 42, No. 3 (2024)



Cillaugio & dugina (B3 2gng Ll gl allaballfs)snd
XU ve C 5 B bl Gy aalall gy (il dusial)
D Ajall %38.3 Llee %26.6 5 18.3 Jarar Jofdes 10x1
canll o haall 5l sgey 2y Al sda Z ae (o)l 138
asi G Sl il Lagiag asand) (ans ] o 45)8 dass
Lphdll bagaal) daulsy gla) Lolee Jguy Lao duand) e by
B. bassiana _hdll ¢f (1981) Samson Sy i clghd il

cclpiall skl gaen g8 & Jlad

cNjas (T. absoluta) ablalallfs)gaidl sl Bdla clally dila)
B. bassiana _hall

il e alaladall/sysand) 3l Bl il dlalas il iy
calihall e Lslie clayay leasea @l il 091 B. bassiana
G S sl xie Ales J8Y) Ajall %37.78 o e Caagliig
Jsan) Ll &gy & 585 ol vie aled asY) Al %100
b10 5 b8 b7 b6 Vel lgissms U Cisall Cansi lS Eum (5
%3.33 ¢6.67 3.33 0 ofizs *10x2 S5l lghuls xe
Ll s lein (gsine B 3535 Usd S psall (A (sl e
%26.67 523.33 30 <10 zaass abl) asdl & il sy
alee iy lein (grime B8 25ns ae L@ YR (Il e
ol Cisall L Canty) ulad) asal) g a3l a2 g c2aLal
G 25ns ae sl e %50 5 56.67 33.33 36.44 )
b10 5 b7 b6 Wiall (L odgag adeg LN (g gty (Soina
Lpaall ) asll 8 Wl 105 b8 cuiliall o s3smg pae SllSy
lgioal ) Cogall o iy 3 Jofde sy 10%2 4313 Sl ey
e ae o Mgl e 9656.67 570 40 43.33 dalud) <Yjal)
b8 (bl (s sasag a3es D7 5 D6 (ilall (i (Goina B) 2925
S el ad cilSy L 2alal) pe gsinall B 25a9 @ D10
b10 508 b7 b6 au¥l Lhaill ci¥je (ol dlauall LTsp (sbnail
lS g 4 L 8.9 5 6.1 9 8 Uofdey *10x2 S5 we
Jsan) sl e by 11.5 510 ¢16.2 ¢11.9 L) LTop a8
Slo dofies C10%2 3S5Ih a1 cVal) Alasin) wie Wl (6
S B ade OIS Lae eb B sl B Lyl oIS cla)dl
%20.00 5 16.67 <10.00 <13.33 Cigall ot cwilSy 3ol
o Lsine catid) oSl ooy (gyine (38 3539 050 ¢ s e
6.5 Sl 138 xie LTsp poaill S o)l af calSy .20 lall
L 7.657.4 ¢13.2 <11.9 LTop pf i€y Lag 3.7 53.9 7.2
(6 Js3s) Jsill e b10 5 b8 b7 b6 x)¥) Yjal

) daail 28 LEl) (6ol ) (i A Sl el a8 pag
Glal) (52 S IS Lgualias) Adas e pa e ulad) asal) 3 %90
Cun Jofdzg 810%2 35 die i A J3 sl b10 5 b8
Jga 052 b8 djall (531%16.67 5b10 sl 52 %13.33 il
Aoy Lt s A D6 Aljad) (e Lisins Laialg cLagiy (goine (38
b8 b7 b6 iWiall ciiing .%46.67 A b7 Aially %60
CulSs b s lef Jofdes 110%2 miidl 3SHlL b10
o L Lelley () e %63.33 5 63.33 80 73.33
s el G b10 &gl o 3 Jsaadl cus 2Ll (sl %90
b g adl A S @lly salall (el dasias Cige
el ) el i g 138 .06 Aljell 1yl b7 Al5ellé b8 Alal
10%2 ginpal) S5 Ll vie Ganl dasias Cige s
J<1%86.30 582.59 <51.85 37.15 ) ciliay cus Jofds,
G el el cuzmassl 5 ¢ sl e b10 5 b8 b7 b6 (e
sie o sl e elgild <Yl %82.96 575.93 37.78 30.74
o J81 il Jilaally . Jofdz 0 610%2 Lo gV 5S5lL Lgaladin
culSs Jofdeg 10x2 S 55 dlabadd) die daaias Cige
b8 b7 b6 <Nyl (e JSI %34.07 534.44 <17.04 23.70
e JS aaill B S5 a8 a5 . gl e b10
Probit) syl diss P e Bidadl gV ¥l (e
JO10%4 2l s3a cilSy anll (sal Gl dlee dilgsy (analysis
b10 5 b8 b7 b6 Vil Jofies *10x8 5 010x1 F10x8
(4 dsa) Sl e
DLl L e Aol 038 6 Lgnle Jgemnll 25 Al i) )l
B. bassiana _kall slasi) ekl Cus ¢(2012) G55als Suie 4l
Lisine cilig i (T. absoluta) alalekall/sysaill 3l ils (my Sa
Alelaa die i Ao (ol Cil€y (Al (yagull dgiall dal) S
sl Gy die Gasedl jladll dlaad %0 Jilis %100 L&Y
A2 Abell Alavie dps JiI s Lndpy 8 L Ll 6 5add
LY Ay capgll cus (8.%13.33 (8 oLl 6 2 010 e ld
=Y S o slal Gan e bl G diiie 3S15 dn)l
il Wl 35 %50 Lansts e s Jofie sy (10X 1 pasidl
«Jafdz 5 0102 S5l xie %82.96 dideld 25N dljall Auill o34
LS Laall o gl 830 calyy 5aSAN a)) WalS ) dudyall <3 WS
Abdel-Baky et al.,) il ,ii LS Ganll e il 36 )
ED il (2017) Gsoaly dpmadl Ly o8 Al 35 (2021
dald i dibida 315 Ay (D 5 C «B) Lhall didaw <
Gl Bils dlad gl Al Gubladl/Usladl il

(2024) 3 235 42 Alaa gy al) il 4By Al 344



38 Glall g (ean LA:. B. bassiana (sa_eall Jhaall fa ddse &Y e @JS{ (LC90) Jiall S il (LCSO) emﬂ\ Jdiell S 5l 4 d\g.};
pblelall/e ) sl (31 ) )
Table 4. LCs and LCqy of four local isolates of the entomopathogenic fungus B. bassiana on T. absoluta eggs and adults.

Adults <l Eggs ol
Intercept(@)+SE  Slope(b)+tSE ~ LCe  LCso  Intercept(a)+SE  Slope(b)xSE  LCwpo LCso Isolate 4l
0.296+0.998- 0.46+0.195  10''x4  10°%1 0.310+1.125- 0.47£0.097  210x7 '°10x4 b6
0.293+0.934- 0.045+0.156  10“x1 10°x9 0.321+1.949- 0.048+0.246  310x1  810x8 b7
0.448£1.609-  0.084+0479 10'x1  10°x2  0.312£1.764-  0.050£0.347  °10x5  ©10x1 b8
0.435+2.388- 0.081+0.575 107x2 101 0.322+1.974- 0.094+0.511  °10x1  510x8 b10

M@j}ﬁngJﬁ)ﬂgﬂ‘é)bﬂ‘w:XmY:a+bx ‘dabul\ésj%95 M\thPSS?b)J@Q:\J})J\d:\HuAaJPL&(Qﬂ\

Aoeudl lad laail Aalas A (Intercept) <l el = g s (Slope) dxend! ba (i = b cdaaiadll &l

The values are taken from the probate analysis in the spss program at P=0.05 according to the equation: Y = a + bX: where X is the logarithm
value of concentration and Y is the Probit value of the corrected mortality rate.

A3 aladiuly g ALl 8 JMA (T, absoluta) ablekll/s s sl Gl 3 s 3 jdal A1) ) shal 04 daacadll Cugall Cauiy Ggal) i 5 Jg2a

B. bassiana skl (e dddae ¥ 3 ay )Y ddlise 3S) 53
Table 5. Means of mortality and corrected mortality rates of T. absoluta adults during 8 days after application using three
different concentrations of four local isolates of the entomopathogenic fungus B. bassiana.

%o ladlal) ) ghal & gal) Ass
Mortality rates of adults %

0 ALl ) ghal dssimall & gall Aud
Corrected mortality rates of adults %

Ja/E 52 S A

Craldl) assl)l Cubead) agall a1 2 gal) g.'i&\ asl) Cralil) psal) Cualed) agall &gl H) a gal) giﬁ'\.“ as#l) concentration Alalaal)
8" day 6" day 4hday 2"day 8"hday 6%day 4%day 2"day Conidia/ml  Treatment
- - - - 3.33d 3.33¢ 0.00c 0.00 a 0 Control 2aL&l
41.11 34.44 10.00 0.00 43.33¢c 36.67b 10.00bc 0.00a 410x2 b6
37.78 30.74 30.00 3.33 40.00c 33.33b 30.00 a 3.33a b7
68.89 55.19 23.33 6.67 70.00 a 56.67a 23.33ab 6.67a b8
54.81 47.78 26.67 3.33 56.67 b 50.00 b 26.67 a 3.33a b10
11.51 16.94 15.58 8.14 LSDo.os
- - - - 3.33¢ 3.33¢ 0.00c 0.00b 0 Control 2all)
59.26 52.22 26.67 13.33 60.00 b 53.33 b 26.67b  13.33b 610x2 b6
55.56 38.52 30.00 10.00 56.67 b 40.00 b 30.00b  10.00 ab b7
89.63 79.63 63.33 16.67 90.00 a 80.00 a 63.33a 16.67a b8
86.67 83.33 63.33 20.00 86.67 a 83.33 a 63.33a 20.00a b10
19.93 24.41 1993 1558 LSDo.os
- - - - 333¢  333c  000b  000b 0 Control Ll
72.96 65.93 50.00 20.00 73.33b 66.67 b 50.00a 20.00a 810x2 b6
62.22 55.19 46.67 23.33 63.33 b 56.67 b 46.67a 23.33a b7
100.00 96.67 66.67 23.33 100.00a 96.67 a 66.67a 23.33a b8
100.00 90.00 66.67 26.67 100.00a 90.00a 66.67a 26.67a b10
14.0.9 22.03 23.01 14.09 LSDg.05

%5 Juial (5 siue die (5 sina (38 L a5 Y duadi 3 gl 3 L (g all Lot 1) il sial)
Means followed by the same letters in the same column are not significantly different at P=0.05
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Table 6. LTsg and LTy of four local isolates of the entomopathogenic fungus B. bassiana on T. absoluta adults.

Ja/dd 53 58 Al Al
SE # Intercept(a) SE + Slope(b) LToo LTso Concentration (Conidia/ml) Isolate
0.265+2.630- 0.042+0.328 11.9 8.0 410x2 b6
0.179+1.529- 0.031+0.236 11.9 6.5 610%2
0.166+1.121- 0.030+0.236 10.2 4.8 §10x2
0.195+1.602- 0.031+0.178 16.2 9.0 410%2 b7
0.183+1.556- 0.032+0.216 13.2 7.2 610%2
0.162+0.904 0.029+0.164 134 5.5 810x2
0.20+2.051- 0.034+0.334 10.0 6.1 410%2 b8
0.177+1.425- 0.035+0.367 7.40 3.9 610%2
0.231+2.034- 0.061+0.633 5.20 3.2 810x2
0.20£1.916- 0.034+0.277 11.5 6.9 410x2 b10
0.172+1.249- 0.034+0.335 7.6 3.7 610x2
0.203+1.639- 0.049+0.508 5.7 3.2 810x2

o a5 g3 o = Y g ¢ Sl (5 piall iy jle Sl A = X 1 Y=+ bX rilabaal) (385 %95 A8 2x 2ie SPSS geali g (o g all Jila (e 33 53 ke il

Avandl b Hlass) Alalaa ‘_g (Intercept) Culill dad=4 4 (Slope) el b Hlasil=p dasiaddl ¢l
The values are taken from the probit analysis in the SPSS program at P=0.05 according to the equation: Y =a + bX, where X is the logarithmic
value of concentration and Y is the probit value of the corrected mortality rate.
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Figure 1. The relationship between different concentrations of B. bassiana isolates and the corrected mortality rate of T. abslouta

Adults.
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Abstract

Hasan, A.H., M. Ahmad, O. Hamoudi and M. Moufleh. 2024. Virulence of Local Isolates of The Entomopathogenic
Fungus Beauveria bassiana on Egg and Adult Stages of Tomato Leaf Miner, Tuta absoluta. Arab Journal of Plant
Protection, 42(3): 340-348. https://doi.org/10.22268/AJPP-001252

The efficacy of four local isolates of the entomopathogenic fungus Beauveria bassiana (Ascomycota: Hypocreales), (b6 isolated from
citrus orchard soil (Harisoon), b7 from greenhouse soil (Alkhrab), b8 from palm weevil pupae (Lattakia) and b10 from olive orchard soil
(Mengella), were tested on the egg and adult stages of the tomato leafminer Tuta absoluta by direct spraying for each stage with three different
concentrations of fungal spore suspensions 2x 10%, 2x10° and 2x108 spores/ml. The results obtained showed that both insect stages were very
sensitive to fungal infection to varying degrees and there were significant differences in the hatching rate and adult mortality rate caused by
the four isolates in comparison with the control treatment. The b8 and b10 isolates were the most effective on both insect stages at all
concentrations tested. Corrected mortality rates at the highest concentration (2x108 spore/ml) were 82.59% for b8 isolate and 86.30% for b10
isolate on eggs and LCso was 1x10° spores/ml for b8 isolate and 8x10° spores/ml for b10 isolate, whereas the corrected mortality rate for both
were 100% on adults, 8 days after treatment, and by using the highest spore concentration. The LTso was 3.2 days for both isolates and the

LCso was 2x10* spores/ml for b8 isolate and 1x10° spores/ml for b10 isolate under laboratory conditions.
Keywords: Biological control, Beauveria bassiana, Tuta absoluta, mortality, LTso, LCso.
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