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Table 1. Major compounds (% of total) identified in rosemary, peppermint and Eucalyptus essential
oils by GCmass and Thyme extract by HPLC

No Components Percentage Components Percentage Components Percentage Components Percentage

) {Rosemary) {Rosemary) (Peppermint) (Peppermint) (Eucalyy (Eucal (Thyme) {Thyme)

1 tricyclene 236 Alpha-pinene 0.66 o -pinene 1.61 Caffeic acid 1.4

z a-pinene 122 Sabmene 036 Sabinene 0.01 Quinic acid 1.84

3 camphene 421 Beta-pinene 092 p-Cymene 445 p-Coumanic acid 0.96

1 bormeal L. 414 Alpha-terpinene 048 1,8-cineole 73.71 Caffeoylquinic acid derivative 341

5 2-fi-pinene 23] Limonene 1.12 a campholene 0.84 Quercetin-T-o0 glucoside 1.72

@ J-octanone 144 1 8-Cineole 581 (Einocarveol 1.13 Ferulic acid 3.66

7 P-myreene 1.37 Gamma-terpinene 083 Verbenol 0.29 Camosic acid 7.57

8 L-phellandrene 1.64 Cig-gabinene hydrate 057 (Z)-sabinene hydrate 1.51 Cinnamic acid 28.54

9 o-terpinene 1.3 Terpinolene 0.16 Muurolol 0.50 Rosmarenic acid 7.32

10 1.8-aneal 3224 Linatool 027 Pinocarvone 0.34 Methyl rosmarenate 6.65

11 gamma-tempinens L.78 Mentone .55 (E)-inocarvoel 034 Apigenin B5.88

12 caryophyllene Oxid 231 Neomenthol 883 Terpinen-4-ol 253 Naringrin 414

13 o- terpinolene 23 Menthol 34.81 Cryptone 2.54 Luteolin-T-o-mtinose 7.65

14 filifolone .12 [somenthol 0,96 a -terpinecle 0.69 Ferulic acid derivative 521

15 limalool L 362 Neo iso menthol 048 Myrtenal 0.63 - -

16 chryzathenone 3 Pipenitone 0.61 (E)-carveol 0.42

17 camphor in Neo menthy] acetate 0355 Carvone 023

18 66-dimethyl-2-methylene bicyclo e Menthyl acetate 10.64 Cuminal 1.72

19 1.5-dimethyl bicyelo [3 237 [g0 mentiy] acetate 033 Allo-aromadendrene 043

20 bicyclo [3.1.1] hepta 20 344 Beta-bourbonene 082 Spatulencl L1

21 tricyclo [4.2.1.1{2.5)] decar 204 Trance-beta-caryophyllene 276 Elemol 11

2 1, 6-octadien-3-al i (z)-beta-famesen 0,48 Isospathulenol 045

23 bicyelo [22 1] heptan-2-ol 3.70 i 1 2.73 Viridh forol 0.10 -
Total 95.2 91.73 96,68 8895
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Diam. {(nm} % Intensity Width (nm)
Z-Average (d.nm}: 258 Peak 1: 226 74.2 82.4
Pdl: 0.390 Peak 2: 2170 25.8 2940
Intercept: 0.252 Peak 3: G.00 0.0 0.00

Size Distribution by Intensity
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Figure 1. Size spectrum in treatment (T1): There are two size spectrum in this treatment which
both of them are beyond nano range and do not form nanoemulsion, but make microemulsion

form
Diam. {(nm) % Intensity Width {nm)
Z-Average (d.nm): 232 Peak 1: 181 100.0 14.8
Pdl: 0352 Peak 2: 0.00 0.0 0.00
Intercept: 0.848 Peak 3: .00 0.0 0.00
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Figure 2. Size spectrum in treatment (T2): There is only one size spectrum in this treatment which
is beyond nano range and doesnot form nanoemulsion but make microemulsion

Diam. (nm) Yo INntensity Width {nm)
Z-Average (d.nm): T7.2 Peak 1: 57.5 57.3 16.9
Pdl: 0.288 Peak 2: 1895 427 52.3
Intercept: 0.911 Peak 3: 0.00 0.0 .00
Size Distribution by Intensity
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Figure 3. Size spectrum in treatment (T3): There are two spectrums of nanometric particle in this
treatment which particles under 50 nanometer can be found and make nanoemulsion form
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Table 2. Estimation of toxicities of formulated botanical compounds (mg/l) on second instar
nymph of Bemisia tabaci with confidence level (95%)

Measured parametrs Dose (mg/l) Ranges
LCso-T1 0.8296 1.1354-0.4934
LCso- T2 3.2183 6.8799-1.8897
LCso- T3 0.7454 0.4300-1.2322
LCoo- T1 3.4617 8.7162-2.0212
LCoo- T2 13.4740 54.1670-6.4172
LCo- T3 3.1208 1.7966 7.8923-
LCs-T1 0.4602 0.7366-0.2331
LCs- T2 1.7915 3.2492-1.0428
LCs0- T3 0.4149 0.6814-0.2028
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Table 3. Estimation of LTso (h) on second instar nymph of Bemisia tabaci

Treatments Mean (hours) Minimum (hours) Maximum (hours)
LTso-T1 24.66 21.15 28.17
LTs0-T2 71.51 68.50 74.53
LTs0-T3 15.92 13.53 18.32
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Abstract

One of the most important pests of agricultural crops is sweet potato whitefly, Bemisia tabaci.
Although some essential oils and plant extracts have shown suitable insecticidal properties against
this pest, because of considering the high volatility and instability of essential oils, application of
these substances for pests control is not practically and commercially possible. In this study,
essential oils of Rosmarinus officinalis, Mentha piperita and Eucalyptus globules and extract of
Thymus vulgaris, formulated based on micro and nano-emulsion and their insecticidal efficiency
and stability was tetted agianst B. tabaci in laboratory condition. Bioassay was carried out by leaf
dip method on second instar nymphs and LCsg, LCq, and LTs values were determined. Also, alive
second instar nymphs to alive adults conversion ratio and fecundity in treated insect were
determined as sublethal effects and compared with Palizin® vegetable soap, distilled water and
control (without treatment). The results showed that nano-emulsion treatment containing all tested
essential oils was the most efficacious with LCs0=0.7454 mg/l, LCg=3.1208 mg/l, and LT5,=15.92
h. Also, alive second instar nymphs conversion ratio to alive adults in this treatment was 80% and
the mean number of eggs was 191.33 that was most efficacious. Afterwards, microemulsion
treatment containing essential oils and extract had a acceptable effect. These two treatments were
known as promising compounds in integrated management of this pest and further testing is
required for commercialization of these compounds.
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