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Table 1. Variance analysis the effect of plant extracts on the mortality percentage of Trialeurodes
vaporarium adults at different experiment times.

S.0.V df Mean Squares
Extract 1 8690.01™
Concentration 2 1387.26™
Extract x Concentration 2 142.09™
Time 2 9904.26™
Extract x Time 2 709.59™
Concentration x Time 4 152.57™
Extract x Concentration x Time 4 30.99™
Error 54 2.26

CV (%) 3.27

**: Significant at 1% probability level.
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Table 2. Mean comparison (Mean * SE) the effect of plant extracts on the mortality percentage
of Trialeurodes vaporarium adults at different experiment times.

Treatments Concentration % Mortality (Mean £ SE) in hours
(PPM) 281 72h
M. longifolia 2000 51¢+1.15 72°+1.63 96.252+ 15
T. pubescens 2000 4057 +51 584+ 1.63 83.25°+15
M. longifolia 1500 325M+1 427+ 1.63 69.25°+15
T. pubescens 1500 315M+1.91 427+1.63 52°+1.63
M. longifolia 1000 389+1 305M+1 389+1
T. pubescens 1000 175k+191 211+1.15 2951+191

Means followed by same letter are not significantly different at 1% probability level according to Least Significant

difference (LSD).

AR ST i @b O 4i (59 AT S0 slas (ol Caows T 49 g3 g0 A dulomo LCr0 g 3lio -1 Jou
Table 3. Calculated LCso values related to the effect of the contact toxicity of plant extracts on

adult Trialeurodes vaporarium.

Plant extracts  No. of LCso Assurance limits Xz  Df Slope + SE
insects (mg/L) (95%)

T. pubescens 320 13980 3.21-6.34 345 2 1.68 +£0.83

M. longifolia 320 11148 1.52-3.61 2.67 2 2.52+0.28

¥: The confidence interval was calculated based on the (Robertson & Preisler, 1992).
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Table 4. Repellent effect (Mean + SE) of methanolic extracts of plant extracts on Trialeurodes vaporarium)
adults.

Repellency (%)

Plant extracts Con(csgf\;la;tion Time (h) X2 P-Value
24 48 72
Thymus pubescens 1000 23.12+256% 31.18+3417 39.33+395" 038 0.571
1500 42.18+4.469 51.03+3.871 65.29+571¢9 453 0.62
2000 50.03 + 4.017 70 +£5.09 « 81.02+7.07° 871 0.011
Mentha longifolia 1000 2433+2.871 3812+3.94N 53.3+5.6°¢ 13.27 0.009
1500 52.42+538°¢ 70.33+6.02¢ 80.6+6.13%4 16.41 0.003
2000 62.33+4.3% 8333+6.27°" 90+£5982 19.08 0.000

Means followed by same letter in each column are not significantly different at 1% probability level.
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Table 5. The main compounds the extracts of Thymus pubescens and Mentha longifolia identified by GC-MS.

Mentha longifolia Thymus pubescens
Percentage RI Phytochemical No. Percentage RI Phytochemical N
(%) Compounds (%) Compounds 0.
42.18 1495  Thymol 1 38.73 1368  Thymol 1
135 1031  1,8-Cineol 2 12.03 1287  Carvacrol 2
0.77 976 Piperitenone 3 0.31 1163  Nonenal 3
8.73 1152  Piperitenone oxide 4 1.18 1069  Naphtalenol 4
4.66 1235  Pulegone 5 0.48 1025 Cylene 5
18.12 1221  Alpha-terpineol 6 4.5 1144  Anthol transe 6
10.38 1120  Eucalyptol 7 1.37 1000  Phellandrene 7
0.98 973 Mentofuran 8 0.61 903 Anisol 8
6.53 1071  Cis-Iso Pulegone 9 0.71 1009  1.8-Cineole 9
2.62 1024  Cineole 10 0.62 1098 Linalool 10
18.23 1213  Cis-Piperitone epoxide 11 2.49 1116  Limonene 11
10.96 1183  Menthone 12 1.22 1021  Alpha-Terpinene 12
9.3 1098  Menthol 13 3.7 1076  Alpha- Pinene 13
0.35 1079  Linalool 14 10.86 1126  Gamma-Terpinene 14
1.08 1152  Carvone 15 1.83 1041  Trans-Caryophyllene 15
0.83 1097  Terpinolene 16 1.19 1006  Beta-Myrcene 16
0.73 1080  Sabinene 17 0.92 994 Myrcene 17

RI: Repellency Index
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Abstract
Background and Objectives
Trialeurodes vaporarium (Westwood) is a polyphagous pest that causes economic damage to
the quantity and quality of many crops around the world. In recent years, using plant
compounds as low-risk insecticides to replace chemical pesticides has increased significantly.
This research aimed to investigate the chemical composition of methanolic extracts of Mentha
longifolia L. and Thymus pubescens Boiss. and their insecticidal and repellent effects on
greenhouse whiteflies in a completely randomized design in laboratory conditions.
Materials and Methods
A contact toxicity test was performed using the two methanolic extracts, each in three
concentrations (1000, 1500, and 2000 ppm) and after three durations (24, 48, and 72 hours).
Filter papers impregnated with different concentrations of plant extracts were used to
determine the percentage of repellency. Each filter paper was cut into equal halves, and one
half was impregnated separately with concentrations of 1000, 1500, and 2000 ppm. The other
half was impregnated with only methanol solvent as a control. The two paper halves were then
glued together and placed in Petri dishes (with a diameter of 8 cm). In each petri dish, 20 adult
whitefly (T. vaporarium) insects were placed in the middle of the filter paper, and the total
number of insects on each half of the filter paper was checked after 24, 48, and 72 hours.
Results: The results showed a significant difference in the percentage of toxicity at different
concentrations after each studied duration. Based on the contact toxicity tests, the mortality
rate increased with increasing the concentration and duration of exposure to the extracts. The
LCso levels of oregano and thyme extracts were 11148 and 13980 mg/L, respectively.
According to the results, the mortality rate increased with increasing concentration and time.
The highest mortality rate was observed in M. longiflora extract with a concentration of 2000
ppm after 72 hours (96.25 %), and the lowest mortality in T. pubescens extract with a
concentration of 1000 ppm after 24 hours (17.5 %). The repellent effect increased with the
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higher concentration of extracts. The repellency test showed that M. longiflora extract had a
significantly high repellent power. The highest and lowest repellency effects were observed
in M. longiflora extract (90 %) and T. pubescens extract (23.12 %), respectively. The chemical
compounds of the methanolic extracts were identified using a GC-MS, and their diagrams
were drawn. The analysis of chemical compounds found that most of the identified compounds
of the two plant extracts studied were terpenoid compounds, monoterpenes, and Cesciue
terpenes, and thymol (38-42 %) was the highest composition of the extracts.

Conclusion

The results of the present study indicated that these extracts have favorable insecticidal and
repellent properties against T. vaporarium, and their use in controlling this pest is
recommended.
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