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Table 1. Mean (£SE) of growth parameters of tomato after inoculation with different strains of
Trichoderma spp., Bacillus subtilis, and application of Salicylic acid, Humic acid, and combined
treatments (n=5)

Treatment Root volume Ropt fresh Root dry weight Aerial fresh weight Ae_rial dry
(ml) weight (gr) (gr) (gr) weight (gr)
Control R 3.567+0.29 | 3.160+0.19 j 0.553+0.050 i 25.013+1.098 ij 2.610+0.13 f
Control L 3.583+0.31 1 3.24310.24 0.570+0.053 i 24.410+1.07 j 2.643+0.26 ef
B. subtilis 1 R 5.150+0.34 cde  4.617+0.35cde  0.710+0.036 cde  28.363+1.92 de 3.213+0.18 bc
B. subtilis 1 L 4.000+0.40 ijk 3.863+0.10 fg 0.587+0.029 ghi  25.460+2.22 hij 2.993+0.24 cde
B. subtilis2 R 4.900+0.30 def ~ 4.380+0.16 de 0.667+0.025 def ~ 27.350+1.95 ef 3.017+0.14 cd
B. subtilis 2 L 3.733+0.46 kI 3.337+0.23 hij 0.563+0.012 i 25.473+2.05 hij 2.817+0.26 def
B. subtilis 3R 5.000£0.32 def ~ 4.140+0.13 ef 0.640+0.036 e-h  26.600+1.65 fgh 3.013+0.16 cd
B. subtilis 3 L 3.850+0.29 jkI 3.347+0.28 hij 0.567+0.037 i 24.707+1.43 2.793+0.29 def
B. subtilis4 R 5.150+0.36 cde  4.510+0.23 de 0.670+0.014 de 26.623+1.93 fgh 3.000+0.18 cd
B. subtilis 4 L 3.750£0.39 ki 3.300£0.27 ij 0.567+0.026 i 25.050+1.67 ij 2.820+0.23 def
B. subtilis5 R 5.200£0.55 cd 4.150+0.11 ef 0.653+0.034 d-g  26.040+2.24 ghi 2.703+0.30 def
B. subtilis5 L 3.767+0.44 ki 3.350+£0.25 hij 0.557+0.033 i 24.733+1.01j 2.647+0.13 ef
Serenade R 5.300£0.41 cd 4.777+0.30 bcd  0.757+0.033 abc  28.943%0.92 cd 3.413+0.20 ab
Serenade L 4.050%0.45 ijk 3.807+£0.14 fgh  0.673+0.034 de 26.620+0.87 fgh 2.977£0.15 cde
T. harzianum 1 R 4.467+0.61 gh 3.843+0.13 fg 0.583+0.012 ghi  27.750%0.72 def 3.010+0.13 cd
T. harzianum 1 L 3.867+0.20 jkI 3.3274£0.22 ij 0.563+0.033 i 26.037+1.49 ghi 2.97740.10 cde
T. longibrachiatum R~ 5.283+0.61 cd 4.370+0.20 de 0.667+0.029 def ~ 27.747+1.15 def 3.013+0.13 cd
T. longibrachiatum L 3.833+0.30 jkI 3.307+0.27 ij 0.567+0.029 i 25.053+0.91 ij 2.800+0.16 def
T. harzianum 2 R 5.967+0.18 a 5.093+0.14 abc  0.777+0.026 abc  33.333t1.35a 3.423+0.26 ab
T. harzianum 2 L 3.967+0.47 ijk 3.757£0.18 f-i 0.573+0.029 hi 27.333+2.44 ef 3.030£0.18 cd
Trichorun R 4.800+0.64 efy  4.437£0.17 de 0.703£0.029 cde  28.933+1.31 cd 3.21740.20 bc
Trichorun L 3.800+0.40 jkI 3.527+0.15 g-j 0.573+0.031 hi 25.473+1.69 hij 3.020+0.27 cd
SAR 5.267+0.37 cd 5.400+0.35a 0.757+0.033 abc  28.367+1.90 de 3.420+0.14 ab
SAL 5.100+0.51 cde  4.373+0.29 de 0.72740.029 bcd  27.197+1.83 efg 3.213+0.26 bc
HUR 4.667+0.47 fg 4.360+0.24 fgh  0.657+0.033 def =~ 28.363+2.37 de 3.223+0.19 bc
HU L 4.233+0.48 hi 3.810+0.09 fgh  0.640+0.029 e-h  27.350+1.72 ef 3.017+0.22 cd
Ser R+Tricho R 5.767+0.45 ab 5.510+0.32 a 0.823+0.029 a 31.037+1.53 b 3.647+0.22 a
Ser L+Tricho R 6.067+0.26 a 5.070+0.16 abc  0.797+0.034 ab 29.760+142 c 3.413+0.20 abc
Ser R+Tricho L 5.500£0.35 bc 5.300£0.28 ab 0.800+0.008 ab 29.750+£0.75 ¢ 3.480+0.18 abc
Ser L+Tricho L 4.133+0.37 hij 3.867+0.14 fg 0.597+0.026 f-i 27.353+0.55 ef 3.030+0.11 cd

R: Root inoculation, L: foliar spraying, SA: Salicylic acid, HA: Humic acid, B. subtilis 1 to 5: five
indigenous strains of Bacillus subtilis, T. harzianum 1 to 2: two indigenous strains of Trichoderma
harzianum, T. longibrachatum: Trichoderma longibrachiatum strain, Ser+Tricho: combined treatments
of Serenade and Trichorun. Means with the same letters in each column are no significantly different
and means with different letters in each column are significantly different.
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Table 2. Mean (£SE) phenolic content in tomato leaves after treated with Salicylic acid, Trichoderma
harzianum, Bacillus subtilis and combined treatment; Trichorun+ Serenade

Treatment Control SAR B. sugtllls 1 Trichorun R -ZI-R harzianum Ser R+TrichoR  Serenade R

Concentration

(malg) 0.4629+0.039g 0.8296+0.025f 0.9478+0.018e  1.0928+0.020d 1.2259+0.024c 1.5705+0.014b  1.718+0.034a

R: root inoculation, SA: Salicylic acid, B. subtilis 1 R: indigenous Bacillus subtilis selected from table
1, T. harzianum 2 R: indigenous Trichoderma harzianum selected from table 1, Ser+Tricho: combined
treatment of Serenade and Trichorun, both root inoculations. Means with different letters are
significantly different.

Sl 53 (S5 par 8 a8y (55 4l et 135 5 Wb S i 31 (line (last) ke ¥ Jslor
(N=6) sl 05057 )5 S 5 sl 5 Bacillus subtilis « Trichoderma harzianum el

Table 3. Mean (xSE) number of adults and eggs of Trialeurodes vaporariorum on tomato leaves
treated with Salicylic acid, Trichoderma harzianum, Bacillus subtilis and combined treatment in a
choice assay (n=6)

Treatment Adult/ plant Eggs/ plant
Control 16.833+£0.69a 156 +4.1a
SAR 13.667 £0.75b 113.833+2.36b
B. subtilis 1 R 9.833+0.69¢C 735+20¢c
Trichorun R 7.667 +0.75d 52.333+2.12d
T. harzianum 2 R 7.167 £0.69d 51.167 £ 1.57d
Ser R+Tricho R 6.167 £ 0.69 ¢ 43.667 £ 0.96 e
Serenade R 4833+009f 36.167 £ 1.79f

R: root inoculation, SA: Salicylic acid, B. subtilis 1 R: indigenous Bacillus subtilis selected from table
1, T. harzianum 2 R: indigenous Trichoderma harzianum selected from table 1, Ser+Tricho: combined
treatment of Serenade and Trichorun, both root inoculations. Means with different letters are

significantly different.

Slasleg 4 by S par £ oS a8ty ots 5 AL Ot sl Olne slast) (Sl —F S
(N=6) sl b 05037 45 S5 5 sles s Bacillus subtilis (Trichoderma harzianum ca el

Table 4. Mean (£SE) number of adults produced on the tomato plants treated with Salicylic acid,
Trichoderma harzianum, Bacillus subtilis and combined treatment in a no-choice assay (n=6)

Treatment Number of adults/plant
Control 77.667 +1.64a

SAR 62.833+1.04b

B. subtilis 1 R 54+1.29c

Trichorun R 45,167 £0.86d

T. harzianum 2 R 43.167 £1.23d

Ser R+Tricho R 38.5+0.99¢

Serenade R 33.833+1.66f

R: root inoculation, SA: Salicylic acid, B. subtilis 1 R: indigenous Bacillus subtilis selected from table
1, T. harzianum 2 R: indigenous Trichoderma harzianum selected from table 1, Ser+Tricho: combined
treatment of Serenade and Trichorun, both root inoculations. Means with different letters are
significantly different.
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Abstract

One of the effective methods to reduce pest damage is to induce resistance in plants. This study
investigated the impact of inducing resistance using indigenous isolates of Trichoderma spp. and a
commercial product (Trichorun), as well as indigenous isolates of Bacillus subtilis (Ehrenberg) and a
commercial product (Serenade), along with chemical compounds like Salicylic acid and Humic acid on
the host preference and oviposition of the greenhouse whitefly Trialeurodes vaporariorum (Westwood),
as well as on plant growth factors. Four tests were conducted to assess the effects of these treatments on
the growth factors of tomato (Vadaro 1012), total phenol levels, host preference and oviposition of
whitefly in the greenhouse conditions (25 £ 2°C, 60-70% RH, 16:8 h light: dark). The results indicated
that the root treatment of the plants with the native strain of Trichoderma harzianum (Rifai) and the
treatment of the combination of Trichorun with Serenade have the best performance in plant growth
with a significant increase in the root volume, fresh and dry weight of the root and aerial parts of tomato
compared to the control. Compared to control, Serenade treatment showed the best results in measuring
total phenol, host preference and oviposition of whitefly in the greenhouse with a significant decrease
in the average number of insects attracted to the leaf underside, and egg laying rate in the selective test
and emerged adult insects in Flgeneration in the non-selective test. The findings of this research showed
that root inoculation with native isolates of 7. harzianum fungus and B. subtilis bacteria increased tomato
growth factors, induced resistance to greenhouse whitefly and reduction of host preference and
oviposition of whitefly.
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