DE GRUYTER
OPEN

Hellenic Plant Protection Journal 10: 15-24, 2017
DOI 10.1515/hppj-2017-0002

Efficiency of sweet flag and curly parsley volatile oils compared
with synthetic insecticides against Ceroplastes rusci on Ruellia
plants

[.LA. Mohamed’, G.S. Mohamed?, E.Y. Abdul-Hafeez>" and O.H.M. Ibrahim?

Summary Ruellia simplex plant is grown for its aesthetic features including flowers, leaves and over-
all foliage appearance. The fig wax scale Ceroplastes rusci L. (Hemiptera: Coccidae) was detected for
the first 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 efficacy 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 efficacy. Plants treated with thiamethox-
am + chlorantraniliprole were the tallest plants and possessed significantly 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
first time in controlling C. rusci.

Additional keywords: Acorus calamus, essential oil, fig wax scale insect, Petroselinum crispum, Ruellia simplex

Introduction

One of the newly introduced flowering or-
namental plants into Egypt is Ruellia sim-
plex C. Wright ‘Katie’, syn. Ruellia brittoniana
Leonard ‘Katie’ known as Dwarf Mexican Pe-
tunia. Itis a very popular landscape plant, ef-
fectively grown as an annual flowering 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 fig wax scale, Ceroplastes rus-
ci L. (Hemiptera: Coccoidea: Coccidae), is a
polyphagous pest that attacks a wide range
of plants from at least 21 different families of
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fruits, ornamental plants and high econom-
ic value trees. It is well known as a serious
pest of figs (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 effec-
tive tool used worldwide for controlling
scale insects and mealybugs (Franco et al.,
2009). Mineral oils have been proved high-
ly effective 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 effective against scale insects (Abd-
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Rabou et al., 2012). However, some of these
compounds exhibited harmful effect 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 effective 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 confidence in
their efficacy 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 different 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 flag, and
Petroselinum crispum (Mill.) Fuss var. crispum
(Apiaceae), common name curly parsley, are
considered in the current research. The es-
sential oil of sweet flag has been found by
several authors such as Liu et al. (2013) to ex-
hibit toxicity, chemosterilant, antifeedant
and growth inhibitory effects 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 Egoroyv, 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 fig wax scale on R.
simplex plants.

Material and Methods

Pot plants of R. simplex heavily infested with
the fig 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 flexi 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 emulsified with 1ml
of Tween-80. The rates of the commercial
formulations were 0.4 g thiamethoxam +
chlorantraniliprole/I water, 5ml diazinone/I
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 flat-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-

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 (magnification 10X).
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pounds as main-plot. Means were separated
by least significant difference (L.S.D.) at 5%
level of significance 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 first report of C. rusci
on R. simplex plants in Egypt. Figure 1 illus-
trates an infested plant and different 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 significantly dif-
fer among them (Table 1). Among all test-
ed compounds, only A. calamus oil showed
mortality against the adult stage, which
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Table 1. Effect of synthetic insecticides and volatile oils on the reduction percentage of
nymph, adult and total populations of Ceroplastes rusci on Ruellia simplex plants.

2 5 é Percentage of Reduction (%)
S < = Compounds
L 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 QOil 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 QOil 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 QOil 98.59 99.64 99.11
Petroselinum crispum Qil 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 Qil 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 x Compounds 5.10 7.29 5.38
gave 0.39 % reduction. These results indi- Three days after treatment, A. calamus

cate that nymphs of C. rusci were more sus-  provided the highest reduction percent-
ceptible to the all tested compounds than  age against nymphs and adults, followed by
the adult stage one day after treatment. the mineral oil and thiamethoxam + chlo-

© Benaki Phytopathological Institute



Volatile oils vs synthetic insecticides against Ceroplastes rusci 19

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 efficacy 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 effective compounds
(Table 1).

Fifteen days after treatment, the evalu-
ated compounds revealed the same effica-
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 significant differenc-
es among the three compounds. However,
they significantly differed 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-significant differences between
them. Diazinon and P. crispum oil had the
least effect (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 five days after treatment, A. cal-
amus oil and thiamethoxam + chlorantra-
niliprole induced the highest reduction in
the nymph, adult and total populations,
with non-significant differences between
them. Non-significant differences 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 efficacy 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
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Figure 2. Effect 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 efficacy 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 significant differences. Efficacy
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 efficacy (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 thiamethoxam + 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 thiamethoxam + 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
thiamethoxam + chlorantraniliprole, A. cal-
amus oil and mineral oil, respectively. While
chlorophyll b had the same trend, carote-
noids’ content was found significantly 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 flowers, leaves and over-
all foliage appearance, which was found to
be highly affected by the infestation with C.
rusci. Different compounds were tested for
their ability to control insect and alleviate its
negative influence on plant growth and ap-
pearance.

Mineral oil, the only recommended pes-
ticide for C. rusci in Egypt, exhibited high
efficacy in controlling C. rusci nymphs and
adults; the highest efficacy 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.

Measurements
Plant Branch Leaf Chl. Chl. Carotenoids
Treatments height number/ number/ “a” "b” ma/a EW
cm plant plant mg/gFW  mg/g FW 979
Control (untreated) 15.00 ¢ 3.67b 33.33d 0.222d 0.072d 0.154 ¢
Thiamethoxam + 16.90 a 5.57 a 55.23 a 0427a  0127ab 0173 bc
chlorantraniliprole
Diazinon 16.73 a 3.77b 38.16 ¢ 0.285 ¢ 0.072d 0.157 ¢
Mineral Qil 15.83 b 5.77 a 52.53a 0.397 a 0.117 bc 0.214a
Petroselinum crispum Oil 1593 b 3.50b 4517 b 0.327 b 0.102 ¢ 0.192 ab
Acorus calamus Qil 16.50 ab 5.67 a 48.43 b 0.422a 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 significantly different at p=0.05, LSD test.
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growth was strongly related with significant
improvementin 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 figs (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 Klifia 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 floccifera Westwood on guava and mango
(Abd-Rabou et al., 2012). It was also proved
effective 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 suffocation
(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 significantly sur-
passed those of the mineral oil.

The volatile oil of A. calamus exhibited
significantly high efficacy against nymphs
and adults of C. rusci, exceeding 90% inhibi-
tion 21 days after treatment (more than 96%)
and reaching its maximum efficacy (more
than 98%) after 28 days; the efficacy 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 effects in Peridroma saucia (Koul and
Isman, 1990), Spodoptera litura Fab. (Thana-
pandian et al., 2011) and Tribolium castaneum

© Benaki Phytopathological Institute

(Chandel et al., 2001). Moreover, Saxena et al.
(1977) found that asarone possessed insect
chemosterilant properties. The active com-
ponent of A. calamus (a- and -asarone) in-
hibited both spermatogenesis and oogenesis
causing sterility in a variety of insect species
such as the melan fly Bactrocera cucurbitae
(Nair et al., 2001) and the kelp fly 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
plantswere characterized by the bestgrowth
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 different mode of ac-
tions (Saglam et al., 2013). Our findings 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 efficacy of thi-
amethoxam on the green date palm pit scale
(Asterolicanium phoenicis Rao) on date palm.
Chlorantraniliprole is very effective 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 effect against fig wax
scale. The efficacy of chlorantraniliprole on
egg hatching has been found in other pests
such as the diamondback moth, Plutella xy-
lostella L. (Han etal., 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, finally 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 effect on the insect until 15 days after
the treatment then the effect 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 effects 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 a-pinene (25.5%), p-cymenene
(17.7%), B-myrcene (16.9%), B-phellandrene
(15.2%) and B-pinene (9.6%). Its efficacy has
been reported against several insects such
as adults of Trialeurodes vaporariorum (West-
wood) (Mahmoodi et al., 2014).

Effectiveness of different 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 effect against scale insects
in fruit, ornamental and cut flower crops
(Kwaiz, 1999).

In conclusion, A. calamus oil and thia-
methoxam + chlorantraniliprole oil were
proved as promising compounds tested for
the first time in controlling C. rusci on R. sim-
plex, compared to the recommended com-
pound of mineral oil.
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AnoteAeopatikoTNTa Atfépiwv eAaiwv Twv Gutwv Acorus
calamus kau Petroselinum crispum, 6€ cOYKpIoNn M€ CUVOETIKA
EVTOHOKTOVA, Katd Tou KnponmAaotn, Ceroplastes rusci, o€
@uta Ruellia simplex

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

NepiAnYn To @utd Ruellia simplex kaANigpyeital yia Tnv KAAWMOTIKA a&ia Twv avBéwy, Twv UAAWY
KOl YEVIKOTEPA TNC EMPAVIONC TNS KOUNE Tou. O knpomAdotng, Ceroplastes rusciL., (Hemiptera: Coccidae)
KATaypA@NKE yla mpwtn opd otnv Alyunto mavw o€ utd R. simplex. H Blohoyikr 6pdon okevaoud-
Twv pe 6paoTikéG ovaieg mapa@ivikd Addia, diazinon kat thiamethoxam + chlorantraniliprole, kat at-
Bépiwv ehaiwv amd ta euta Acorus calamus (Kv. dkopog KAAapog) Kat Petroselinum crispum (Kv. paivta-
vOC) SOKIUAOTNKE KATA TOU KNEOTAAOTH. Ta 0000 TO Heiwang Tou mAnBuopou o evAAIKa Kal TIC VO-
(QEC TOU £VTOUOU auédvovTtav oTadlakd éwg Tnv €BSoun nuépa HETA TNV eQapuoyn. H uéylotn amote-
AECUATIKOTNTA TWV OKEVAOUATWY PE TTapa@ivikd A&dL, kal thiamethoxam + chlorantraniliprole mapa-
TNPEAONKE 21 NUEPEC META TNV E@apuoyr, akoAdouBoupevn amd auTh Tou alBéptou ehaiou A. calamus.
H anmoteAeopatikotnta T0U aifépiov Aadiol Tou paivtavou kat Tou diazinon égTace o€ TOC00TO 86%,
21 nuépeC YETA TNV @apuoyn, Kat Eemépace To 90%, 28 NUEPEC UETA TNV EQapoyR. ZTIC 28 nuépEC,
70 Mad!L Tou KAAapou €8¢el€e Tn PeyallTepn amoteAeopatikdTnta. Ta QuTd mou déxtnkav tnv emépupa-
on Tou okevaopatog pe thiamethoxam + chlorantraniliprole Atav ta uPnAOTEPA Kal EPepaV PEYOAUTE-
PO apIBUO KAGOWV Kal @UAAWY, Kal XPWOTIKWY 0Ta QUAAG, akoAdouBoupeva amd autd ata omoia €ytve
gpappoyn pe mapa@ivikd Aadt ) Aadi tou A. calamus. To aiBépio €Aalo Tou KAAAKOU Kal TO OKEVACUA [UE
thiamethoxam + chlorantraniliprole, mou SokipdoTnkav mEWTN oPA KATA Tou KNPOTMAAoTn, édwoav
evBappuvTika amoteAéopata yia T Broloyikr §pdcn Toug KaTd Tou eVTOUoU.
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