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Abstract

Some essential oils and plant extracts potentially possess insecticidial properties against Sweetpotato
whitefly, Bemisia tabaci Gen.; however, the practical and commercial use of these compounds have
not developed due to their volatility and instability . In this study, essential oils of Rosmarinus officinalis
L., Mentha piperita L. and Eucalyptus globules L. and extract of Thymus vulgaris L., were formulated
as micro and nano-emulsion, and their insecticide efficiency and oviposition inhibitory effects were
tested under greenhouse conditions. First, bioassey tests were done using the leaf dipping method, on
2" and 3 nymphal instar and LCeo was estimated. Then, the oviposition inhibitory test with choice
test method (by measuring the index of laying on plants), as well as eggs mortality rate, and all
nymphal and pupa mortality rate at a concentration of LCgo Were calculated, in comparison with herbal
soap Palizin® distilled water and control (without any treatments). Nano-emulsion treatment containing
all essential oils (2% of each ) at a concentration of LCgo, had a high toxicity of 3.1208 mg/l on 2"
and 3 nymphal instar in comparison with other treatments . Also, this treatment with an average of
18.2% had the lowest egg percentage per treated plant, indicating the highest oviposition inhibitory
activity. Moreover, this treatment showed an average egg mortality of 25.0%, while, in nymphal and
pupal satge, average mortality of 51.6% was recored. Micro-emulsion treatment containing essential
oils and extracts (2% of each essential oils and 20% of extract) also exhibited acceptable effects (the
above parameters were 3.4617 mg/l, 23.3%, 42.3% and 74.0% respectively). The efficacy of these two
treatments was higher than herbal soap Palazin® and other treatments, thus these two treatments can be
used in the Integrated Pest Management, after doing the complementary tests.
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Table 2. Major compounds (% of total) identified in rosemary, peppermint
and Eucalyptus essential oils by GC MS and Thyme extract by HPLC.

No Components Percentage Components Percentage Components Percentage Components Percentage
(Rosemary) (Rosemary) (Peppermint) (Peppermint) (Eucalyptus) (Eucalyptus) (Thyme) (Thyme)
1 tricyclene 2.36 Alpha-pinene 0.66 o -pinene 3.61 Caffeic acid 14
2 a-pinene 14.22 Sabinene 0.36 Sabinene 1.01 Quinic acid 1.84
3 camphene 421 Beta-pinene 0.92 p-Cymene 10.45 p-C(;Lchrganc 0.96
Alpha- Caffeoylquin
4 borneol L 4.14 P 0.48 1,8-cineole 58.71 ic acid 341
terpinene derivati
erivative
5 2-B-pinene 221 Limonene 112 o 0.84 Quercetin-7- 172
campholene o0 glucoside
6 3-octanone 2.44 1,8-Cineole 5.81 . ) 113 Ferulic acid 3.66
inocarveol
7 p-myrcene 237 Gamma- 0.83 Verbenol 0.29 Carnosic 757
terpinene acid
L- Cis-sabinene (2)-sabinene Cinnamic
8 phellandrene 2.64 hydrate 0.57 hydrate 191 acid 2854
9 a-terpinene 13 Terpinolene 0.16 Muurolol 0.10 Ros;?:z:tr‘enlc 7.32
. . . Methyl
10 1,8-cineol 17.24 Linalool 0.27 Pinocarvone 0.34 rosmarenate 6.65
gamma- (E)- -
11 terpinene 1.78 Mentone 19.55 inocarvoel 0.34 Apigenin 8.88
12 caryophyllen 2.31 Neomenthol 8.83 Terpinen-4- 453 Naringnin 4.14
e Oxid ol
13 o 23 Menthol 3081 Cryptone 4.54 Luteolin-7- 7.65
terpinolene o-rutinose
14 filifolone 272 Isomenthol 0.96 o -terpineole 0.89 Fde“‘."c acid 5.21
erivative
15 linalool L 462 Neo iso 0.48 Myrtenal 0.63 ; ;
menthol
16 Chrys:;heno 3.22 Piperitone 0.61 (E)-carveol 0.42 - -
Neo menthyl
17 camphor 3.73 acetate 0.55 Carvone 0.23 - -
6,6-
18 dimethyl-2- 26 Menthyl acetate 8.64 Cuminal 172 ; ;
methylene
bicyclo
1,5-dimethyl Allo-
19 bicyclo 2.37 Is0 menthyl 0.33 aromadendre 0.43 - -
acetate
[3.2.1] octan ne
bicyclo
[3.1.1] Beta- R R
20 hepta-3-en- 6.44 bourbonene 0.82 Spatulenol 291
2-one
tricyclo

Trance-beta-
21 [4.2.1.1(25) 2.04 caryophyllene 2.76 Elemol 1.9 - -

] decane
L6- (2)-beta- Isospathulen
22 octa%llen-e.- 3.24 farnesen 0.48 ol 0.45 - -
bicyclo
23 [2.2.1] 3.70 Germacrene-d 273 Viridiforol 0.10 - -
heptan-2-ol

Total - 94.2 - 97.73 - 97.48 - 88.95
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Fig 1. Size spectrum in treatment (Ty):
There are two size spectrum in this
treatment which both of them are beyond

nano range and don't make
nanoemulsion  form, but  make
microemulsion form.

Diam. (nm) % Intensity  Width (nm)
Z-Average (d.nm). 232 Peak1: 181 100.0 14.8
Pdl: 0.352 Peak2:  0.00 0.0 0.00
Intercept: 0848 Peak3:  0.00 0.0 0.00
Size Distribution by Intensity
a7
50
g
z
B 30
£
]
=20
10
0 . ]
01 1 10 100 1000 10000
Size (d nm)

30s s s sle cpl 53 o3l il G ks (T2 g3 oled 53 o3 3 S{RHREEAZE TS

mejy\jf@&g.&;&o:\xqw‘}a‘yb&xjj@‘;‘ﬁfl;:jw)\%bd‘o\s

M}dﬁ

Fig. 2. Size spectrum in treatment (T2): There is only one size spectrum in this
treatment which is beyond nano range and doesn't make nanoemulsion form,

but make microemulsion.
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Fig. 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 - Results of probit analysis of T1, T2 and Ts treatments on 2™ and 3 nymphal instar
Sweetpotato whites in laboratory condition.

Treatments Slope Chi-square Degrees of Standard T-ratio Index of significance for potency
Freedom Error estimation
T1 2.0225 64.045 3 0.1409 14.3508 9(0.90)=0.5741 9(0.95)=1.0499

9(0.99)=3.5365

T 1.0933 4.3328 3 0.1537 7.11052 (0.90)=0.1582 ¢(0.95)=0.2893
0(0.99)=0.9745

Ts 3.0862 14.093 3 01777 17.3674 9(0.90)=0.0862 g(0.95)=0.1577
9(0.99)=0.5313

o S @ oo €552 (655 STl 155 Ol e 80k Ao s 0 b gy e (glaosls il s 4 525
(p<0.001, dfec=8, dfwe=18, sls OLL la,led aS o v/00 cﬁ.ﬂ Sl gme SN (W Y s (6))
o WY 50k b T Jlas o5 585 aseie o, Sle acslis gl o SCls 0s03l pimmen F=141.25)
o2 bdo)s 000 e 53 (gols fme BV s YYT oSk U Tr Sl eee s 055 Ol o S
S Srop (SAI5L e ka0l 45 Ay | eddsles S 550 o5 Olgme heons (p eS 5 il
T2 Jles om basles ol s cls 513 aso s TYY L (@5l a8 O alo) cute J 8 O 51 da ol
Aoy 4F/ 58V 0/ ke b (oplias 5 uilad 050) (ool 3o 5l sles e o yn £0/4 Sl
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Table 3 - Determination of LCgeo formulated treatments of T1,T2, Tz with
dosage (mg/l) and 90% confidence limit

Measured parametrs Dose (mg/l) Variation range (max-min)
LCoo- T2 3.4058 2.1706-6.8263
LCeo-T> 13.0062 7.4015-40.3801

LCo0- T3 3.0716 1.9356-6.1888
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Fig. 4. Percentage of number of whitefly eggs on treated bushes (1:T1, 2: T2, 3:Ts, 4: T1 without essential

oils & extracts, 5: T2 without essential oils & extracts, 6: T3 without essential oils & extracts, 7:palizin®
vegetable soap, 8:distilled water, 9:control) per total eggs

T 53 b e M eIl o5 e 5 S e ke Ao 3 3550 53 Wesls ills 4 2
oo fmre o 5 S pm 5S0be Ao y3 5,550 3 5 (p<0.001, dfee=8, dfwe=18, F=95.210) Ls Lo oy +/+ 0
P<0.001, dfec=8, Jalass cpw /00 pmha 55 (gyls e M| (LS as S b s o2 b aS) i s
oatie yatls 53 opl G SKle awslis gl o SSls Ogejl men 3l OLES (dfwe=18, F=206.045
Loy VE/Y o shd 50y o 5 S o pS0ke 5 Ao )3 EVF (55 e 5 S e 0Le LT e 48 58
35S e des ke 5 o3 YOIt (S e 5 S je ke L Ta sles OF 51 day 5 als 1) LS o 2ty
gl 03 ol pms SN lajled b b ea b slas 5o cpl a8 udls 3 Ao 53 0V 6l 505 s
(50 JK2) . Lsls Ol ks s 0700

50,00 =

40.00" 7{

30.00-

20.00-
10.00° }

Egg mortality percent
[ 1=a

b1
Tl=
£l

ejem papsip.] f—a—-yo
[LOMLCR ISy

deos siqeieben guIZEd.

JOBNKAS|I0 [BALSSSE NOLYM 7 1.
JOEIXAFS|I0 [EAISSSE INOLYA £ L

o
PEnxaBsio [BUsssa NouIM Li-f——e—| o
- Fedo
oo
—e—n

treatments
Ts o jlas 5 il O3 T2l Ta T3cT2T1 0 5 4) cilis slajles 5o Slain oS e 3S e deo s =0 JSS
(Aals E) j]afu \_JI ‘®ui):'“i Jhlcf u):Lp w)Lac« E) u,,JLal SEEE Te:T3 go)\«a:« B JJLJ Q)Ju'TZ

Fig. 5. Egg mortality percent in different treatments. (1:T1, 2:T2, 3:Ts3, Ta: T1 without essential oils &
extracts, Ts: T2 without essential oils & extracts Te: T3 without essential oils & extracts, 7:palizin®
vegetable soap 8:distilled water, 9:control)
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Fig. 6. Larval & pupal mortality percent in different treatments (1:T1, 2: Tz, 3:Ts, T4: T1 without essential
oils & extracts, Ts: T2 without essential oils & extracts Te: T3 without essential oils & extracts,
7:palizin® vegetable soap 8:distilled water, 9:control)
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