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Table 1. Mortality rates of Tuta absoluta (Meyrick) larvae outside the leaves caused by different concentrations of three local
isolates of entomopathogenic nematodes (N=60)

Mortality rate (%) (358 dsd
Mean+SD (min-max) (i) 3adl — AaY) sall) SDam sia

(42 5/ gz ) sha) S A1)
Inoculation rate (infective

H. bacteriophora “VH11”

H. bacteriophora “DKH”

S. carpocapsae “RST” juveniles/larva)

13.6+1.78 bD
(11.13-14.84)
27.31+2.87 aD
(21.56-30.18)
54.19+7.99 aC
(47.43-73.3)
56.24+7.30 aBC
(43.68-68.99)
70.44+1.44 aABC
(69.00-73.31)
74.75+1.44 aABC
(73.31-77.62)
81.94+2.49 aAB
(77.62-86.25)
86.25+2.49 aA
(81.89-90.56)

16.11+1.15 bD
(14.28-17.26)
23.33+1.38 bCD
(20.59-25.09)
28.81+4.75 bCD
(20.58-37.68)
35.67+7.26 bBC
(24.69-49.40)
38.41+1.37 bBC
(26.59-51.30)
53.51+8.57 bAB
(49.3-69.97)
59.0+1.37 bA
(57.68-61.74)
67.23+2.48 bA
(53.40-73.93)

21.8+3.04 aC 1
(17.21-27.53)

27.53+1.98 aC 2
(24.09-30.98)

43.41+7.52 aBC 5
(30.39-56.44)

66.57+5.79 aAB 10
(60.78-78.15)

79.59+7.66 aA 15
(60.49-91.17)

84.72+1.63 aA 20
(82.60-86.72)

86.42+0.53 aA 25
(84.26-86.42)

90.00+0.55 aA 40

(86.17-100.00)

Y1 Juial (5 ste die IS HLaa) aladiul die ZaBa) Y Jall (g Ay sine (38 Lein 2a ¥ a1l sl 8 Agliie 5 yia ojal leadsy ) Al

ol 5 sisa Yo OS2 ) plasiul vie A jall uiid AR 580 1 (s sina (38 s a5 m 5l 3 el 8 Al 5 5 Ciyal Lgnsy Al o
Means followed by the same small letters in the same row are not statistically different from each other based on Duncan’s test (P=0.01).

Means followed by the same capital letters in the same column not statistically different from between different concentration of the same

isolate based on Duncan’s test (P=0.01).
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Figure 2. The relationship between log dose and mortality
rate of larvae on tomato leaves treated with the isolate RST
of the species S. carpocapsae (A), isolate DKH of H.
bacteriophora (B), and isolate VH11 of H. bacteriophora

(©).
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Table 2. Mortality rates of tomato leaf miner Tuta absoluta larvae treated with local isolates of entomopathogenic nematode in
Al-Hasakah Governorate, 7, 14 and 21 days after the release of the tomato leaf miner adults.

Alalaall any 5 yidl)
Alalatall 1 gilasilly
(%)

S. carpocapsae “RST”

H. bactriophora “VH11”

H. bacteriophora “DKH”

Period after
treatment with

psi21 a5 14 ol 7 psa21 a5 14 abl 7 psa21 a5 14 ali 7 entomopathogenic
21 days 14 days 7 days 21 days 14 days 7 days 21 days 14 days 7 days nematode (day)
15394210 14.23+120 0.00£0.00 29.36+1.40 13.97+1.30 0.00£0.00  S519¥204  37.8+1.30  15.40+2.10
aD aC cD aD bD cE ab aD bD
18954200 17.53+2.30 827+0.70  34.08+150 29.34+2.60 20.73+120 5845+1.06 48.31+18  18.90+2.40 5
aCD aC bCD aCD aCD bD aCD aCD bD
19.84+1.60 18.95+1.90 9.79+1.40 39.77+1.60 29.98+2.60 255+1.90 6255+2.80 59.34+203  19-84:1.80 7
aCD aBC bCD aCD bCD bCD aBC aBC bD
26434230 26.07+1.70 1454210 46534240 36.48+2.50 31.14+250 69.78+350 69.13+230  26:43¥2.00 9
aBC aBC bBCD aBC bBC bBCD aB aAB bCD
32304320 28.45+1.70 18424230 57.2042.60 42.97+2.60  39.4142.40 72474350 7233390 4422250 1
aAB aC bBC aAB bBC bBC aAB aAB bBC
36.48+2.10 34.70+2.10 24.90+2.40 63.44+2.90 47.78+430 4538330 76524290 7536180 311260 13
aA aB bAB aA bB bAB aAB aA bAB
68.88+1.50 63.74+2.00 33.5042.50 72.074#320 65.57+2.50 57.48+220  80.7¢150  76.68+450  64.33+2.40 15
aA aA bA aA bA cA aA abA bA
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Y05 Jial (5 sine Yo (5 sina b Lt a0 Y 2al sl Hlandl 3 Al § pina caal Loy ) ol
965 Juainl (5 siasa Yo (5 sina (3 Lty 32 50 Y a1l 3 sanll 8 Agiiiie 5 58 Cial gy ) il

Values followed by similar small letters in the same row are not significantly different at P=0.05.

Values followed by similar capital letters in the same column are not significantly different at P=0.05.
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Abstract
Darwish, A., A. Bashir and K. El-Asas. 2020. Effectiveness of some local isolates of entomopathogenic nematodes for
the control of Tuta absoluta (Meyrick) under laboratory and field conditions. Arab Journal of Plant Protection, 38(4):
318-326.

The efficacy of the infective juveniles (1Js) of two different local isolates (VH11, DKH) of the entomopathogenic nematode (EPN)
Heterorhabditis bacteriophora, and a local isolate (RST) of Steinernema carpocapsae was investigated against the larvae and pupae of
tomato leaf miner Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae) under laboratory and field conditions during the 2018 growing
season. These isolates were obtained from the Biological Control Research and Studies Center, Faculty of Agriculture, Damascus University,
Syria. Larvae of T. absoluta were collected from an infested tomato field in the village of Karhasar in Amouda subdistrict, Al-Hasaka
governorate, Syria, and mass produced on tomato plants in a climate-controlled room. The tomato leaf miners were exposed to each
nematode species at the rate of 50 1Js/cm? on tomato plants in cages. T. absoluta was susceptible to all EPNs tested but with different degrees
of susceptibility of the larvae to EPNs infection, based on the isolate used. The most effective isolate on T. absoluta larvae was isolate DKH,
leading to 80.75% mortality, whereas the least effective was isolate RST, leading to 68.88% mortality. Under laboratory conditions, the
EPNs were applied at different inoculation rates (1, 2, 5, 10, 15, 20, 25 and 40 1Js per larva) to the 4" instar larvae of T. absoluta. The
mortality rates produced by the isolates RST, DKH and VH11 were in the range 21.8-90, 16.11-67.23 and 13.6-86.25%, respectively. The
LDso values for the three isolates RST, DKH and VH11 were 7.8, 18 and 16 1Js per larva, respectively. Based on the results obtained, the
isolate RST was the most efficient nematode species, and can be applied against the larvae of T. absoluta inside the mines and against pupae.
However, the isolate RST caused a low mortality rate of larvae inside the mines (15%) and the pupae (5.5%).

Keywords: Tuta absoluta, entomopathogenic nematodes, Heterorhabditis, Steinernema, biological control, natural enemies.
Corresponding author: Abdelnabi Bashir, Plant Protection Department, Faculty of Agriculture, Damascus University, Syria,
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