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Table 1. Mean mortality rate of 3™ and 4" instar larvae of Tuta absoluta outside the leaves under laboratory conditions at
different doses for three different native entomopathogenic nematodes isolates (N=24).

Dose of X LJ/insect larva 3 y&all 48 4/ sa0a 33 X 4s o)

I silasill Al e

50 25 15 10 5 1 Nematode isolate
Callill B ul) jand)
100.00 a 9483 a 75.00 a 47.61 a 3550 a 16.66 a H. bacteriophorc;H
100.00 a 91.50 a 70.33 ab 41.45 ab 29.16 ab 12.50 ab H. indica Fn
4583 Db 38.79b 29.16 b 16.66 b 8.33b 0.00b S. affine 313
0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00 ¢ 0.00b Control 2alil)
&I Al anl
100.00 a 100.00 a 79.16 a 58.33a 41.66 a 25.00a H. bacteriophora H
100.00 a 100.00 a 75.83 a 54.16 a 37.50 ab 20.33 ab H. indica Fn
52.16b 4533Db 37.50b 29.16 b 16.66 b 8.33b S. affine 313
417 ¢ 417 ¢ 417 ¢ 417 ¢ 0.00 ¢ 0.00 ¢ Control L&l

¥ 1 Jinl (5 ginun 32 (5 5inn (3 8 Ly 22 52 3 435 2 pmndl 3 Lgmts i Y Lgasis ) ol
Means followed by the same letters in the same column are not statistically different at P=0.01.

369 Arab J. Pl Prot. Vol. 43, No. 3 (2025)



(sl e %4112

T. absoluta &) s dayfdal) )Lasy)

H o) o Aol (i) 8 Y see alid) i)
09 e o gl Je %10.66 5 12.33 <oaly ally Fn o
alall o syine G ae Sy Lagin dugine 98 daaads

cadd) culas
Je/gara 24 500) Gsudad) (i<l die (el lad ekl
Gaal b Oileieadl Giliell Alle 5eUS (o gaxa 28 1000
pen b LAl e (ssina (o ae dbagindll HlecYl iyl sl
sie Jall Jaee pliy) ) sl el (20 dsas) <l
lasie &l 3 (H el pe gald ISy AV 5500 dleled)
8526 Gl Laadl wliyd GY) dalyy s J@ll Jaee
sl e %83.87 594.27 wlill el Slinls %7166
conilial) e ST digina (398 2939 a2 (e p2llis (931 dea e
oo cinih U J8 P dljad) Wdis D) s o sea colS Sad
il %68.66 5 81.66 Y dalas zla cialy Cus (H Ajal
Ll el jaal) il %80.10 5 91.66 ¢allll janll
Sl Guld e Ja (9)laadl e dnxie J8 Ve calads WS
sl e Fn g H oilyall %21.42 524.19 il dua LY

Balays Cuiliall (iila G coalin Gl G ) BLaY) jaa
dga (e chagiadd) Al yeal) a3 gas dga (g Alaxiod) depal)
5 B panll 8y A8 pflaea 138 25 de ) v il gyl
el i o8 (ks ) ead) Sl A8 pyfloea 138 15
g asall Cppenl) SIST il Jaee ol s g S8l S 313
e gilly s 38laaa 138 50 Ao dejal) Gulss e s
s e ey GBI cppanll %52.16 5 %45.83

Gyl 38 e anal Gl jladll il didas e sl
el cliyl (LDso) AWl daa—ail) dejal) cualy (3Ll zola
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Mortality rate (%)
(%) Jl dpuss
(o]

Gl Jalo i 8l el
3rd instar larvae inside
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50 4 B Control OH. bacteriophora B H. indica
a

45

40 | a a

ES S ER KPR - VN

Ath instar larvae inside

sl kel sl
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tunnels

il all LD 4B dteaill de jally Alelaal) 223 T absoluta 3 yiad o) yaad) sl s Lt Jals al 15 Callill 3 ) el Jidl) Jara ] JS&
Jill Yoame (B 5 sine 38 39 g pie N baee Y (58 Aglitall o jal) 88 (24=222Y)) . indica (Fn)s H. bacteriophora (H) Gitlaell

%1 dl.a:\;\ dwmﬁ‘ﬂduw\)#\/ﬂ\“uyﬂ\uﬁ

Figure 1. Mean mortality rates of 3™ and 4™ instar larvae inside the leaf tunnels and pupae of T. absoluta were treated with LDs
concentration of H. bacteriophora (H) and H. indica (Fn) isolates (N=24).
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o) Gl b BN Jala s z s sl s BN o sealls (Tuta absoluta) ablakall/s 5 sxid) G515l 5 s B ) S8l Jaes 2 Jgan
(60=222Y) . indica (Fn) s H. bacteriophora (H) Gidsal) (il jall (pdlise ¢y 38 55 Jleatinly
Table 2. Mean mortality rates of 3" and 4" instar larvae and pupae of T. absoluta observed inside and outside leaf tunnels in pot
experiments conducted at 25°C, using two different concentrations of native isolates H. bacteriophora (H) and H. indica (Fn)

(n=60).
Ja/s2a 3£ 1000 S A e/ (g0 2 8 500 S A
Concentration of 1000 IJs/ ml Concentration of 500 1Js/ml
GHY) Ja)a Gl z s SN Jala Gl z s fa gilasill A1 30

inside tunnels

outside tunnels

inside tunnels outside tunnels Nematode isolate

3t Jarval stage of T. absoluta T. absoluta 8 y&ad EJE (3 1) jael)

71.66 a 85.26a 59.99 a 70.66 a H. bacteriophora (H)
68.66 ab 81.66 ab 53.32b 66.89 ab H. indica (Fn)

8.33b 16.66 b 16.66 ¢ 8.33b Control Ll

4™ Jarval stage of T. absoluta T. absoluta b 353 &I 1) (B ) )

83.87a 9427 a 71.66 a 81.66 a H. bacteriophora (H)
80.10a 91.66 a 68.66 ab 79.38 a H. indica (Fn)

16.66 b 16.66 b 16.66 b 16.66 b Control L)

24.19a

2142 a
0.00 b

Pupal stage of T. absoluta T. absoluta ® »d s 0l gk

19.66 a H. bacteriophora (H)
1651 a H. indica (Fn)
8.33b Control Ll

%5 Juaial (5 siue die (5 sina (58 Lgin an g9 Y 4313 2 gandl 8 e (i a ) Leati ) s sial)
Means followed by the same letters in the same column are not statistically different at P=0.05.
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Abstract

Ali, M., N. Allouf and M. Ahmad. 2025. Evaluation of the Efficacy of Three Native Isolates of Entomopathogenic
Nematodes Against Tuta absoluta Under Laboratory Conditions and in Pot Experiments. Arab Journal of Plant
Protection, 43(3):366-374. https://doi.org/10.22268/AJPP-001325

The efficacy of three native isolates of entomopathogenic nematodes: Heterorhabditis bacteriophora (H), H. indica (Fn) and Steinernema
affine (313) was assessed against 3rd and 4th instar larvae (both outside and inside leaf tunnels) and pupae of Tuta absoluta, a destructive pest
in Syria, at 25°C. In the laboratory, the isolates were tested on larvae outside leaf tunnels, at different doses 1, 5, 10, 15, 25 and 50 infective
juveniles [Js/larva. The results obtained showed the susceptibility of larval instars to nematode infection, with variation according to the isolate,
the concentration, and the larval instar stage inoculated. The isolate H exhibited the highest mortality rates across all treatments, followed by
the isolate Fn, while the isolate 313 had the least virulence. The 50% lethal doses (LDso) for the three isolates against the 3rd and 4th larval
instars, were 9.62 and 7.57 1Js/larva for isolate H; 12.33 and 8.24 for isolate Fn; 30.36 and 24.20 for isolate 313, respectively. The two most
efficient isolates from the previous experiment, H and Fn, demonstrated the capability to access and kill larvae within the leaf tunnels with no
significant difference between them. The H isolate exhibited mortality rates of 37.12 and 45.66%, whereas the Fn isolate produced mortality
rates of 34.33 and 41.12% for 3rd and 4th instar larvae, respectively. Nevertheless, their efficacy on pupae was comparatively lower, with the
H isolate displaying the highest mortality rate of 12.33%. In pot experiments, two concentrations (500 and 1000 IJs/ml) of H and Fn isolates
were applied, with no significant differences observed between the two isolates. Although their efficacy was limited on pupae, the virulence
on larvae instars was evident and increased with heightened concentrations and instar progression, achieving mortality rates for the 4th instar
0f 94.27 and 83.87% outside and inside leaf tunnels of the H isolate, and 91.66 and 80.10% for the Fn isolate, respectively. These findings
suggest that entomopathogenic nematodes adapted to moderately warm temperatures are considered promising effective biological control
agents against Tufa absoluta. Further in-depth research and practical applications within greenhouses are needed.
Keywords: Biological control, entomopathogenic nematodes, Heterorhabditis, Steinernema, Tuta absoluta, LDso.
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