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Summary   Ruellia simplex plant is grown for its aesthetic features including fl owers, leaves and over-
all foliage appearance. The fi g wax scale Ceroplastes rusci L. (Hemiptera: Coccidae) was detected for 
the fi rst time in Egypt on R. simplex. Mineral oil, diazinon, thiamethoxam + chlorantraniliprole, and es-
sential oils extracted from Acorus calamus and Petroselinum crispum, were compared for their ability to 
control the insect. Results indicated that reduction percentage increased gradually until day 7 after the 
treatment regarding adults, nymphs and their total. The maximum effi  cacy of the mineral oil, and thi-
amethoxam + chlorantraniliprole, was noticed 21 days after treatment, followed by A. calamus oil. Effi  -
cacy of P. crispum oil and diazinon reached more than 86% after 21 days and more than 90% 28 days af-
ter treatment. At 28 days, A. calamus oil reached its maximum effi  cacy. Plants treated with thiamethox-
am + chlorantraniliprole were the tallest plants and possessed signifi cantly higher number of branch-
es and leaves, and leaf pigments followed by those treated with mineral oil or A. calamus oil. A. cala-
mus oil and thiamethoxam + chlorantraniliprole were proved as promising compounds tested for the 
fi rst time in controlling C. rusci. 
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fruits, ornamental plants and high econom-
ic value trees. It is well known as a serious 
pest of fi gs (Ficus spp.) and other commercial 
fruit crops in the Mediterranean region and 
in several agricultural regions of the world. It 
attacks almost all parts of the host plant and 
can cause death of the weakened and heav-
ily infested leaves and shoots. Sooty moulds 
developing on the scale honeydew can re-
duce photosynthetic activity of leaves (Al-
Momany and Al-Antary, 2008; Vu et al., 2006; 
Deng et al., 2015; Ismail et al., 2015). In addi-
tion to the direct plants physical damage, 
C. rusci is known to carry plant viruses (La 
Notte et al., 1997).

Chemical control is the main and eff ec-
tive tool used worldwide for controlling 
scale insects and mealybugs (Franco et al., 
2009). Mineral oils have been proved high-
ly eff ective for controlling scale insects in 
a variety of fruits and orrnamental plants 
all over the world including Egypt (Ismail et 
al., 2015). Various organophosphorous com-
pounds such as diazinon were also found 
to be eff ective against scale insects (Abd-

Introduction

One of the newly introduced fl owering or-
namental plants into Egypt is Ruellia sim-
plex C. Wright ‘Katie’, syn. Ruellia brittoniana 
Leonard ‘Katie’ known as Dwarf Mexican Pe-
tunia. It is a very popular landscape plant, ef-
fectively grown as an annual fl owering plant 
as a pond marginal, in beds and borders, as 
free-blooming plant in large containers; it 
may be grown indoors as a houseplant (Gil-
man, 1999; Ezcurra and Daniel, 2007; Anon-
ymous, 2015a). 

The fi g wax scale, Ceroplastes rus-
ci L. (Hemiptera: Coccoidea: Coccidae), is a 
polyphagous pest that attacks a wide range 
of plants from at least 21 diff erent families of 
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Rabou et al., 2012). However, some of these 
compounds exhibited harmful eff ect on 
the natural enemies of the pests and oth-
er non-target organisms (Satar et al., 2013). 
Recently, a new insecticide was developed 
by mixing thiamethoxam and chlorantra-
niliprole. Thiamethoxam is a neonicotinoid 
insecticide found highly eff ective in con-
trolling scale insects, mealybugs and other 
sucking pests (Abbas et al., 2014; Mohamed 
et al., 2015). Chlorantraniliprole is a relative-
ly new anthranilic diamide systemic insecti-
cide which has a potent insecticidal activi-
ty against a wide range of pests including 
Hemiptera (Sattelle et al., 2008). 

Increasing emphasis is being placed on 
the potential usage of natural products such 
as essential oils as more environmentally 
friendly pesticides alternative to synthet-
ic insecticides. Concerns about phytotox-
icity of these oils and lack of confi dence in 
their effi  cacy are the main reasons beyond 
the reluctance of many growers to incorpo-
rate such compounds in their pest manage-
ment programs (Miller and Uetz, 1998). Es-
sential oils from diff erent plants have been 
known to show insecticidal, bactericidal, 
fungicidal and herbicidal properties (Bakka-
li et al., 2008). Of these compounds, volatile 
oil from the perennial plant Acorus calamus 
L. (Araceae), common name sweet fl ag, and 
Petroselinum crispum (Mill.) Fuss var. crispum 
(Apiaceae), common name curly parsley, are 
considered in the current research. The es-
sential oil of sweet fl ag has been found by 
several authors such as Liu et al. (2013) to ex-
hibit toxicity, chemosterilant, antifeedant 
and growth inhibitory eff ects against a va-
riety of insect pests. Asarone as ether is the 
main component of the oil which is used for 
the control of pests and bacteria (Abdul-Ha-
feez and Egorov, 2012). Parsley essential oil 
is obtained from the leaves and seeds of 
curly parsley (Petropoulos et al., 2004). It was 
found by many authors such as Mulugeta et 
al. (2015) to have insecticidal, nematicidal, 
antimicrobial and antiradical activities.

Accordingly, the main objective of the 
current research was to compare the effi  -
ciency of natural volatile oils of both A. cal-

amus  and P. crispum with famous synthetic 
insecticides viz; mineral oil, thiamethoxam + 
chlorantraniliprole, diazinon, as foliar appli-
cation for controlling the fi g wax scale on R. 
simplex plants.

Material and Methods

Pot plants of R. simplex heavily infested with 
the fi g wax scale were used. The plants were 
grown in 20-cm pots and kept under lath-
house conditions (70% shade) over the pe-
riod of the experiment. The current study 
was conducted at the Experimental Farm of 
the Department of Ornamental Plants and 
Landscape Gardening, Assiut University, 
Egypt during 2014 and 2015. 

Tested compounds
The insecticides tested were 20% thia-

methoxam + 20% chlorantraniliprole (Vo-
liam fl exi 40% WG obtained from Syngen-
ta Crop Protection, Switzerland); diazinon 
(Diazin 60% EC obtained from Medmac for 
Manufacturing Agricultural Chemicals and 
Veterinary Products Company Ltd. Jordan) 
and KZ mineral oil 95% EC (Kafr El-Zayat Co., 
Egypt). The essential oils of A. calamus and P. 
crispum were extracted by the hydro-distil-
lation method using a Clevenger-type Appa-
ratus (Clevenger, 1928) at the Laboratory of 
Medicinal Plants, Faculty of Agriculture, As-
siut University. Roots of A. calamus were col-
lected from Kazan state (Tatarstan Republic, 
Russia). The vegetative parts were collect-
ed from parsley plants grown at the Flori-
culture Experimental Farm, Assiut Universi-
ty. Samples were shredded into small pieces 
and distilled. The essential oil was collected 
in dark glass vessels and kept at -40°C until 
it was used.   

Bioassays
Both essential oils were tested at the 

rate of 2ml/l water and emulsifi ed with 1ml 
of Tween-80. The rates of the commercial 
formulations were 0.4 g thiamethoxam + 
chlorantraniliprole/l water, 5ml diazinone/l 
water and 15 ml mineral oil/l water. Also a 
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non-treated control was used. Each treat-
ment comprised of 3 plants and was repli-
cated 3 times. The insecticides and essential 
oils were sprayed using a hand laborato-
ry sprayer equipped with a fl at-fan nozzle. 
Data regarding the number of live nymphs 
and adults of C. rusci were recorded before 
application and after 1, 3, 7, 15, 21, 28 and 35 
days. Population reduction percentage was 
calculated according to Henderson and Til-
ton’s formula (1955). Upon completion of the 
experiment, vegetative growth characteris-
tics were recorded i.e. plant height, branch 
number/plant and leaf number/plant. In ad-
dition, leaf content of chlorophyll a, b and 
carotenoids was determined as mg/g fresh 
weight according to the acetone incubation 
method described by Krishnan et al. (1996) 
and Dere et al. (1998).

Statistical analysis 
Data were statistically analyzed using 

two-way split-plot ANOVA (Snedecor and 
Cochran, 1989) where time of observations 
was considered as sub-plot and tested com-

pounds as main-plot. Means were separated 
by least signifi cant diff erence (L.S.D.) at 5% 
level of signifi cance according to Steel and 
Torrie (1982). Statistical analysis was per-
formed using Statistix 8.1 program.

Results

Reduction % of C. rusci 
Ceroplastes rusci was detected and re-

corded on R. simplex plants grown at the 
Floriculture Experimental Farm, Faculty of 
Agriculture, Assiut University, Egypt. To our 
knowledge, this is the fi rst report of C. rusci 
on R. simplex plants in Egypt. Figure 1 illus-
trates an infested plant and diff erent insect 
stages on stems and leaves. 

Results revealed that one day after treat-
ment, all tested compounds induced reduc-
tions of nymph population of C. rusci (2.08 
-6.09 %), which did not signifi cantly dif-
fer among them (Table 1). Among all test-
ed compounds, only A. calamus oil showed 
mortality against the adult stage, which 

Figure 1. Non-treated Ruellia simplex plants infested with 
nymphs and adults of Ceroplastes rusci. A: infested whole 
plant, B: infested stem with all insect stages (eggs, nymphs 
and adults), C: infested leaf. Images B and C are under binocu-
lar stereoscope (magnifi cation 10X).
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gave 0.39 % reduction. These results indi-
cate that nymphs of C. rusci were more sus-
ceptible to the all tested compounds than 
the adult stage one day after treatment. 

Three days after treatment, A. calamus 
provided the highest reduction percent-
age against nymphs and adults, followed by 
the mineral oil and thiamethoxam + chlo-

Table 1. Eff ect of synthetic insecticides and volatile oils on the reduction percentage of  
nymph, adult and total populations of Ceroplastes rusci on Ruellia simplex plants. 

Compounds
Percentage of Reduction (%)

Nymphs Adults Total

1 Thiamethoxam + chlorantraniliprole 4.71 0.00 2.36
Diazinon 2.08 0.00 1.04
Mineral Oil 5.57 0.00 2.79
Petroselinum crispum Oil 4.38 0.00 2.19
Acorus calamus Oil 6.09 0.39 3.24

3 Thiamethoxam + chlorantraniliprole 30.92 34.66 32.79
Diazinon 13.85 20.19 17.02
Mineral Oil 33.37 33.54 33.46
Petroselinum crispum Oil 23.05 13.37 18.21
Acorus calamus Oil 34.99 45.58 40.29

7 Thiamethoxam + chlorantraniliprole 66.22 60.75 63.48
Diazinon 40.62 48.38 44.50
Mineral Oil 76.13 76.14 76.13
Petroselinum crispum Oil 48.92 33.95 41.43
Acorus calamus Oil 73.81 75.28 74.55

15 Thiamethoxam + chlorantraniliprole 90.88 88.33 89.61
Diazinon 67.37 76.30 71.84
Mineral Oil 91.92 93.99 92.95
Petroselinum crispum Oil 69.25 57.48 63.37
Acorus calamus Oil 93.00 91.22 92.11

21 Thiamethoxam + chlorantraniliprole 98.02 99.34 98.68
Diazinon 87.56 92.18 89.87
Mineral Oil 98.59 99.64 99.11
Petroselinum crispum Oil 89.68 86.63 88.16
Acorus calamus Oil 96.15 97.45 96.80

28 Thiamethoxam + chlorantraniliprole 97.82 96.22 97.02
Diazinon 93.79 92.87 93.33
Mineral Oil 93.69 95.73 94.71
Petroselinum crispum Oil 95.32 90.54 92.93
Acorus calamus Oil 98.02 99.35 98.68

35 Thiamethoxam + chlorantraniliprole 90.66 92.01 91.34
Diazinon 89.31 84.75 87.03
Mineral Oil 85.71 83.83 84.77
Petroselinum crispum Oil 89.00 86.98 87.99
Acorus calamus Oil 94.57 95.76 95.17

LSD 0.05 Time 2.38 5.40 2.87
Compounds 1.93 2.76 2.03
Time × Compounds 5.10 7.29 5.38
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rantraniliprole (Table 1, Figure 2). Diazinon 
was found to be the least toxic compound, 
caused the least reduction against nymphs 
and adults (Table 1). 

Seven days after treatment, a slight 
change in the effi  cacy order of the tested 
compounds was noticed; the mineral oil was 
the most toxic compound on nymphs and 
adults followed by A. calamus oil, and then 
thiamethoxam + chlorantraniliprole. Both 
diazinon and P. crispum oil were found com-
paratively the least eff ective compounds 
(Table 1).  

Fifteen days after treatment, the evalu-
ated compounds revealed the same effi  ca-
cy order as at three days after treatment for 
adults and in total (nymphs and adults). For 
nymphs, the A. calamus oil showed the high-
est reduction percentage, followed by the 
mineral oil and thiamethoxam + chloran-
traniliprole with non signifi cant diff erenc-
es among the three compounds. However, 
they signifi cantly diff ered from diazinon and 
the P. crispum oil, which recorded the least 
reduction percentages (Table 1). 

Twenty one days after the treatment, the 
mineral oil, thiamethoxam + chlorantranilip-
role and A. calamus oil exhibited the great-

est potent against nymphs, adults and in to-
tal, where they gave 96.8-99.11 % reduction 
with non-signifi cant diff erences between 
them. Diazinon and P. crispum oil had the 
least eff ect (Table 1).

Twenty eight days after treatment, A. 
calamus oil and thiamethoxam + chlorantra-
niliprole recorded the highest reduction on 
nymphs and adults (over 96%). The P. crisp-
um oil, the mineral oil and diazinon showed 
also high reduction percentages (over 90%) 
of nymphs, adults and in total. 

Thirty fi ve days after treatment, A. cal-
amus oil and thiamethoxam + chlorantra-
niliprole induced the highest reduction in 
the nymph, adult and total populations, 
with non-signifi cant diff erences between 
them. Non-signifi cant diff erences were no-
ticed between both P. crispum oil and diazi-
non reduction percentages of adult, nymph 
and total populations. The mineral oil exhib-
ited the least effi  cacy on all insect stages.

In general, adult, nymph and total reduc-
tion percentage of C. rusci increased gradu-
ally until day 21 after the treatment. After 7 
days, A. calamus oil, thiamethoxam + chlo-
rantraniliprole and mineral oil exhibited the 
best results while P. crispum oil and diazinon 

Figure 2. Eff ect of synthetic insecticides and volatile oils on total reduction percentage of nymphs and adults of Ceroplas-
tes rusci on Ruellia simplex plants.
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showed the lowest ones. The highest reduc-
tion percentage was recorded with the same 
three compounds between day 15 and 28, 
reaching more than 90% in all cases except 
the reduction percentage in adult and total 
with thiamethoxam + chlorantraniliprole af-
ter 15 days. The maximum effi  cacy of miner-
al oil, and thiamethoxam + chlorantranilip-
role, was noticed after 21 days (more than 
98%), followed by A. calamus oil (more than 
96%) with no signifi cant diff erences. Effi  cacy 
of both P. crispum oil and diazinon increased 
gradually and reached more than 86% after 
21 days and more than 90%, 28 days after the 
treatment. At 28 days, A. calamus reached its 
maximum effi  cacy (more than 98%). The ef-
fect of all tested compounds started to de-
crease gradually after 28 days. 

Plant growth 
Data presented in Table 2 show some 

vegetative characteristics of Ruellia plants 
infested with C. rusci after the treatment 
with pesticides or volatile oils. Plants treat-
ed with thiamethοxam + chlorantranilipro-
le were the tallest ones and possessed the 
highest number of branches and leaves fol-
lowed by those treated with the mineral oil 
or A. calamus oil. Moreover, the plants treat-
ed with A. calamus oil exhibited slight leaf 
yellowing suggesting an evidence of slight 
phytotoxicity, which completely recovered 

about two weeks after the treatment. 
Leaf content of chlorophyll a, b and car-

otenoids further support the superiori-
ty of thiamethοxam + chlorantraniliprole 
and A. calamus oil in alleviating the nega-
tive impact of the insect on growth quality 
of Ruellia plant. Chlorophyll a reached the 
highest values in the plants treated with 
thiamethοxam + chlorantraniliprole, A. cal-
amus oil and mineral oil, respectively. While 
chlorophyll b had the same trend, carote-
noids’ content was found signifi cantly high-
er in A. calamus oil, mineral oil and P. crisp-
um oil (Table 2). 

Discussion

Ruellia plant is grown for its aesthetic fea-
tures including fl owers, leaves and over-
all foliage appearance, which was found to 
be highly aff ected by the infestation with C. 
rusci. Diff erent compounds were tested for 
their ability to control insect and alleviate its 
negative infl uence on plant growth and ap-
pearance. 

Mineral oil, the only recommended pes-
ticide for C. rusci in Egypt, exhibited high 
effi  cacy in controlling C. rusci nymphs and 
adults; the highest effi  cacy was recorded 21 
days after treatment which decreased after 
28 days of the treatment. Inhibition of insect 

Table 2. Final quality parameters and leaf content of chlorophyll a, b and carotenoids of Ru-
ellia simplex plants after the treatment with synthetic insecticides and volatile oils.

 
Treatments

Measurements

Plant
height

cm

Branch
number/ 

plant

Leaf
number/

plant

Chl.
“a”

mg/g FW

Chl.
“b”

mg/g FW

Carotenoids
mg/g FW

Control (untreated) 15.00 c 3.67 b 33.33 d 0.222 d 0.072 d 0.154 c
Thiamethoxam +
chlorantraniliprole 16.90 a 5.57 a 55.23 a 0.427 a 0.127 ab 0.173 bc

Diazinon 16.73 a 3.77 b 38.16 c 0.285 c 0.072 d 0.157 c
Mineral Oil 15.83 b 5.77 a 52.53 a 0.397 a 0.117 bc 0.214 a
Petroselinum crispum Oil 15.93 b 3.50 b 45.17 b 0.327 b 0.102 c 0.192 ab
Acorus calamus Oil 16.50 ab 5.67 a 48.43 b 0.422 a 0.138 a 0.223 a
LSD 0.05 0.79 0.99 3.90 0.038 0.017 0.033

* Means in the same column followed by the same letter are not signifi cantly diff erent at p=0.05, LSD test.
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growth was strongly related with signifi cant 
improvement in plant growth characteristics 
including plant height, number of branches 
and leaves, and leaf content of chlorophylls 
a and b. In agreement with our results, sev-
eral previous studies revealed that miner-
al oils application gave satisfactory results 
in controlling scale insects such as C. rus-
ci in fi gs (Ismail et al., 2015), soft wax scale 
Ceroplastes destructor Newstead on citrus 
(Blank et al., 1997), the guava soft scale Pulv-
inaria psidii Mask on guava (Aly et al., 1984), 
the mango soft scale Klifi a acuminata Signo-
ret and P. psidii on mango (Nada et al., 1990), 
and the nigra scale Parasaissetia nigra Niet-
ner and the cottony camellia scale Pulvinar-
ia fl occifera Westwood on guava and mango 
(Abd-Rabou et al., 2012). It was also proved 
eff ective against scale insects in Egypt such 
as olive scale (Parlatoria oleae Colvee) (Ibra-
him, 1990). The mode of action of miner-
al oils is usually assumed to be suff ocation 
(Davidson et al. 1991). In some cases, oils also 
may act as poisons through their interacting 
with the fatty acids of the insect and their 
interfering with normal metabolism (Helmy 
et al., 1992; Cranshaw and Baxendale, 2011). 
Nevertheless, other compounds showed 
promising results which signifi cantly sur-
passed those of the mineral oil. 

The volatile oil of A. calamus exhibited 
signifi cantly high effi  cacy against nymphs 
and adults of C. rusci, exceeding 90% inhibi-
tion 21 days after treatment (more than 96%) 
and reaching its maximum effi  cacy (more 
than 98%) after 28 days; the effi  cacy declined 
after 35 days, yet it was still superior to oth-
er tested compounds. The decrease in insect 
populations led to a noticeable recovery in 
overall plant appearance as could be inferred 
from the data of plant vegetative characteris-
tics. A. calamus oil has been shown by several 
previous studies to exhibit insecticidal activ-
ity caused by its active component (asarone) 
against several insect species of econom-
ic importance (Hossain et al., 2008; Liu et al., 
2013). It induced antifeedant and growth in-
hibitory eff ects in Peridroma saucia (Koul and 
Isman, 1990), Spodoptera litura Fab. (Thana-
pandian et al., 2011) and Tribolium castaneum 

(Chandel et al., 2001). Moreover, Saxena et al. 
(1977) found that asarone possessed insect 
chemosterilant properties. The active com-
ponent of A. calamus (α- and β-asarone) in-
hibited both spermatogenesis and oogenesis 
causing sterility in a variety of insect species 
such as the melan fl y Bactrocera cucurbitae 
(Nair et al., 2001) and the kelp fl y Coelopa frigi-
da (Ramos-Ocampo and Hsia, 1986). 

Our results provided an evidence that 
thiamethoxam and chlorantraniliprole is a 
promising agent which exhibited excellent 
control of C. rusci insect on R. simplex plants 
with no evidence of phytotoxicity. Treated 
plants were characterized by the best growth 
characteristics including plant height, num-
ber of branches and leaves, and leaf con-
tent of chlorophylls a and b. This mixture is a 
new insecticide, containing active substanc-
es which belong to neonicotinoids and an-
thranilic diamide with  diff erent mode of ac-
tions (Saglam et al., 2013). Our fi ndings are 
in accordance with those obtained by sev-
eral previous studies such as Awamleh et al. 
(2009). Ahmed et al. (2005) and Taha et al. 
(2012) also demonstrated the effi  cacy of thi-
amethoxam on the green date palm pit scale 
(Asterolicanium phoenicis Rao) on date palm. 
Chlorantraniliprole is very eff ective against 
several Lepidopteran, Coleopteran and 
Hemipteran pests that attacked fruit, vege-
table and ornamental plants (Sattelle et al., 
2008). In addition, chlorantraniliprole may 
have some ovicidal eff ect against fi g wax 
scale. The effi  cacy of chlorantraniliprole on 
egg hatching has been found in other pests 
such as the diamondback moth, Plutella xy-
lostella L. (Han et al., 2012), and Tribolium con-
fusum Jacquelin du Val (Saglam et al., 2013). 
Chlorantraniliprole has a novel mode of ac-
tion that interrupts the normal muscle con-
traction causing impaired regulation, paral-
ysis and ultimately death of sensitive insect 
species or causing feeding cessation, lethar-
gy, and muscle paralysis, fi nally insect death 
(Lahm et al., 2005; Cordova et al., 2006). 

In comparison with the other tested 
compounds, both P. crispum oil and diazi-
non exhibited the least reduction percent-
ages of all insect stages. They had no signif-
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icant eff ect on the insect until 15 days after 
the treatment then the eff ect increased at 21 
days and reached the maximum at 28 days 
(more than 90%). The insecticidal action of 
P. crispum essential oil might be attributed 
to the toxicological properties of the chemi-
cal components of the oil that can have vari-
ous eff ects on the respiratory and gastroen-
terology systems of the insects (Mahmoodi 
et al., 2014). Gruszecki (2009) reported that 
the main components of parsley leaf essen-
tial oil are α-pinene (25.5%), p-cymenene 
(17.7%), β-myrcene (16.9%), β-phellandrene 
(15.2%) and β-pinene (9.6%). Its effi  cacy has 
been reported against several insects such 
as adults of Trialeurodes vaporariorum (West-
wood) (Mahmoodi et al., 2014). 

Eff ectiveness of diff erent organophos-
phate insecticides, including diazinon, has 
been evaluated against scale insects in sev-
eral previous studies. Diazinon inhibits the 
cholinesterase in the target pests and shows 
satisfactory eff ect against scale insects 
in fruit, ornamental and cut fl ower crops 
(Kwaiz, 1999).  

In conclusion, A. calamus oil and thia-
methoxam + chlorantraniliprole oil were 
proved as promising compounds tested for 
the fi rst time in controlling C. rusci on R. sim-
plex, compared to the recommended com-
pound of mineral oil.
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Αποτελεσματικότητα αιθέριων ελαίων των φυτών Acorus 
calamus και Petroselinum crispum, σε σύγκριση με συνθετικά 
εντομοκτόνα, κατά του κηροπλάστη, Ceroplastes rusci, σε 
φυτά Ruellia simplex

I.A. Mohamed, G.S. Mohamed, E.Y. Abdul-Hafeez και O.H.M. Ibrahim

Περίληψη   Το φυτό Ruellia simplex καλλιεργείται για την καλλωπιστική αξία των ανθέων, των φύλλων 
και γενικότερα της εμφάνισης της κόμης του. Ο κηροπλάστης, Ceroplastes rusci L., (Hemiptera: Coccidae) 
καταγράφηκε για πρώτη φορά στην Αίγυπτο πάνω σε φυτά R. simplex. H βιολογική δράση σκευασμά-
των με δραστικές ουσίες παραφινικά λάδια, diazinon και thiamethoxam + chlorantraniliprole, και αι-
θέριων ελαίων από τα φυτά Acorus calamus (κν. άκορος κάλαμος) και Petroselinum crispum (κν. μαϊντα-
νός) δοκιμάστηκε κατά του κηροπλάστη. Τα ποσοστό μείωσης του πληθυσμού σε ενήλικα και τις νύμ-
φες του εντόμου αυξάνονταν σταδιακά έως την έβδομη ημέρα μετά την εφαρμογή. Η μέγιστη αποτε-
λεσματικότητα των σκευασμάτων με παραφινικό λάδι, και thiamethoxam + chlorantraniliprole παρα-
τηρήθηκε 21 ημέρες μετά την εφαρμογή, ακολουθούμενη από αυτή του αιθέριου ελαίου Α. calamus. 
Η αποτελεσματικότητα του αιθέριου λαδιού του μαϊντανού και του diazinon έφτασε σε ποσοστό 86%, 
21 ημέρες μετά την εφαρμογή, και ξεπέρασε το 90%, 28 ημέρες μετά την εφαρμογή. Στις 28 ημέρες, 
το λάδι του κάλαμου έδειξε τη μεγαλύτερη αποτελεσματικότητα. Τα φυτά που δέχτηκαν την επέμβα-
ση του σκευάσματος με thiamethoxam + chlorantraniliprole ήταν τα υψηλότερα και έφεραν μεγαλύτε-
ρο αριθμό κλάδων και φύλλων, και χρωστικών στα φύλλα, ακολουθούμενα από αυτά στα οποία έγινε 
εφαρμογή με παραφινικό λάδι ή λάδι του A. calamus. Το αιθέριο έλαιο του κάλαμου και το σκεύασμα με 
thiamethoxam + chlorantraniliprole, που δοκιμάστηκαν πρώτη φορά κατά του κηροπλάστη, έδωσαν 
ενθαρρυντικά αποτελέσματα για τη βιολογική δράση τους κατά του εντόμου. 
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