EGYPTIAN ACADEMIC JOURNAL OF

BOLOGICAL SCIENCES

TOXICOLOGY & PEST CONTROL

WWW.EAJBS.EG.NET

2090-0791

Citation: Egypt. Acad. J. Biolog. Sci. (F.Toxicology& Pest control) Vol.13(2)pp109-116(2021)
DOI: 10.21608/EAJBSF.2021.192756



http://www.eajbs.eg.net/

Egypt. Acad. J. Biolog. Sci., 13(2:109-116(2021)

Egyptian Academic Journal of Biological Sciences
F. Toxicology & Pest Control
ISSN: 2090 - 0791
http://eajbsf.journals.ekb.eg/

Evaluation Efficiency of Some Insecticides, Plant Extracts and Plant Oils on
Controlling Myzus persicae Infesting Squash Plants Under Plastic Greenhouses

Gamila, A. M. Heikal ; Hayam, M. Saad and Mervat, A. M. EI-Genaidy
Plant Protection Research Institute, A.R.C., Dokki, Giza, 12618 Egypt
E-mail* gamilahaikal@gmail.com

ARTICLEINFO ABSTRACT

Article History This study was carried out to evaluate the efficiency of three
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(Citronella oil, Jojoba oil and Helianthus oil) on controlling Green Peach

Keywords: Aphid, Myzus persicae (Sulzer) (Hemiptera: Aphididae) which infesting
Insecticides, squash plants ( Cucurbita pepo L.) under greenhouse conditions. And this
plant extracts, study was carried out at two locations (governorates), Perkash region (Giza
plant oils, Myzus  Governorate) and Tokh region (Qaliobya governorate) during season 2021.

persicae, squash At Giza Governorate, data obtained showed that the compounds
plants effectively were arranged to descend as follows; insecticides, plant extracts

and plant oils. Also, insecticides effectively were arranged to descend as
follows (Vertimec, Malathion and Chloropyrifos), respectively, whereas the
general effect % was 96.9, 96.5 and 96.1% respectively. The plant extracts
effectively were arranged as follow: Neemazal, Azadirachta and Glycine,
whereas the general effect % were 94.8, 94.3 and 94.1% respectively. Lastly,
plant oils effectively were arranged as follows: Citronella oil, Jojoba oil and
Helianthus oil respectively, whereas the general effect % was 91.8, 91.5 and
91.2% respectively.

Vertimec proved itself to be the most insecticide effective, Neemazal
proved itself to be the most plant extracts effective and Citronella oil proved
itself to be the most plant oils effective. All extracts recorded significant
differences between them and control.

As the same trend data obtained at Qaliobya Governorate at the same
season 2021.

INTRODUCTION

Squash (Cucurbita pepo L.) fruits consider one of the most important vegetables all
over the world which are cultivated both in the open field and under plastic greenhouses.
Also, its cultivated area increased gradually during the last years, especially in the newly
reclaimed areas for purposes of local consumption and exportation to the foreign markets. It
contains some nutritional compounds for human feeding such as a moderate quantity of
mineral salts and it is a good source of fats and protein (Abdein, 2016). It has a high
economic value, and is a nutritive food source especially vitamins and is one of the most
popular vegetables grown in Egypt (Shehata et al. 2009).
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Squash plants infested with a large scale of different insects such as Green Peach
Aphid, Myzus persicae (Homoptera: Aphididae) which consider one of the most damaging
insects infesting squash plants and other vegetables crops both in the open field and under
greenhouse conditions whereas it causes numerous damages in both quantity and quality for
the crop directly by plant juice loosen from leaves and fruits or indirectly by plant virus
disease transmitting, pinto et al. (2008).

This study was carried out to evaluate the efficiency of three insecticides
(aphicides): (Vertimec, Malathion and Chloropyrifos) and three plant extracts: (Neemazal,
Azadirachta and Glycine) and three plant oils: (Citronella oil, Jojoba oil and Helianthus oil)
on controlling Green Peach Aphid, M. persicae which infesting squash plants under plastic
greenhouses.

MATERIALS AND METHODS

Experimental Design:

Experiments were carried out in a plastic greenhouse at both of the two locations
(governorates). The plastic greenhouse was covered with double-layered polyethylene and
was an isolated area in the field and divided into ten equal parts. Nine parts for the nine
tested compounds and the ten parts left free as control. Each part contains five equal plots
each one size 4x7m. And this study was carried out on Squash plants (Cucurbita pepo L.)
which were cultivated during (March- April) whereas the population of aphid at its peak in
this period with same all the agricultural operations all over the greenhouse.

This study was carried out to evaluate the efficiency of three aphicides, three plant
extracts and three plant oils:
1-The Aphicides Which Examined and Their Rates of Application Per Feddan Were:

a-Vertimec 1.8% EC at 0.185 liter/Feddan.

b- Malathion 57% EC at 1 Liter/Feddan.

¢ -Chloropyrifos 60% EC at 0.750 liter/Feddan.

2-The Plant Extracts Which Examined and Their Rates of Application Per Feddan:

a-Neem extract (Neemazal): Neemazal-W (a powder of a botanical insecticide containing
10% azadirachtin), Neemazal extract (powder 10%), using per 300 cm at 100-liter water,
El-Lakwah and El-Kashlan (1999).

b-Azadirachta (Azadirachta indica): fam. Meliaceae contains Azadirachin A+B, Margostic
acid, Azaridine, Margosine, Margospierne, using per 300 cm at 100-liter water (Duke
1985).

c-Glycine (Glycine max L.): Contains oil (19-22%), protein (20%), Flavonoids (Genectine,
Diadzene). And also seeds contain Lycetine, Vitamins (B, E) and Carotiens, using per
300 cm at 100 Liter water (Thulin 2013).

3-The Plant Oils Which Examined and Their Rates of Application Per Feddan:

a-Citronella oil (1.5% EC at 1.5 liter): As a concentrated form of antioxidants and
phytochemicals taken from the plant leaves and stem, contain citronellal, geraniol, gerany
acetate and limonene. This oil essential repellent insects, using per300 cm at 100 Liter
water (Duke 1985).

b-Jojoba oil (1.5% EC at 1.5 liter): The jojoba oil wax is extracted from the seeds of the
jojoba (Simmondsia chinensis), a perennial shrub that grows in semi-desert areas in some
parts of the world. The main uses of jojoba oil wax are in the cosmetics and
pharmaceutical industry, but new uses could be related control some insects, using per300
cm at 100 Liter water (Laureano et al. 2016).
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c-Helianthus oil (1.5% EC at 1.5 liter): Contains Lenolec acid (58-67%), Dicaffeoyl
putrescine and coumaroyl spermioline, using per 300 cm at 100-liter water (Rheenen et
al. 2005).

All treatments were applied at the two successful locations on the first of March
2020 when aphids had begun to colonize the plants, Hamlen 1977 (sample size was a number
of alive aphids found on three plants). The second application was given after 14 days.
Counts of aphid were recorded at first immediately before treatment and after 1, 7, 14, 21,
28, 35 and 41 days after treatment. An ordinary hand sprayer of 20 liters capacity with a bent
down Nozzle was used. Normal agricultural practices for greenhouse squash (fertilization,
irrigation, light intensity pinching, photoperiod and temperature) were carried out regularly
(Raymond 2007). White wonder was conducted in a private plastic greenhouse 7.5 X 20.6
m at the two successive locations.

Statistical Analysis:

The data were subjected to analysis of variance (ANOVA) and the means were
compared by L.S.D. test at 0.05 and 0.01 levels (Stell and Torrie 1980). The reduction in the
population density of aphids due to insecticidal treatment was calculated according to the
equation of Henderson and Tilton (1955).

RESULTS AND DISCUSSION

Giza Governorate:

Data tabulated in Table (1) show the effectiveness of experimented aphicides, plant
extracts and plant oils on the population density and reduction percentages of the green peach
aphid, Myzus persicae (Sulzer) infesting squash plants (Cucurbita pepo L.) under plastic
greenhouses.

Table 1: Numbers of aphids/plant and reduction percentages of the green peach aphid,
Myzus persicae infesting squash plants as influenced by the tested compounds at
Giza Governorate during season 2021.

Rateop | No- of aphids Post-treatment periods (in days) General
Compound . ;‘ eo /Plant (pre- 1 enera
pplication treatment) (Initial 7 14 21 28 15 effect%
effect%)
o 0.185 0.0) | 0 | (9.0) | 00) | (02) | (1.0)
Vertimec lit/feddan 375 100 | 998 | 833 | 100 | 997 | 986 | °°
. 1 0.0) | (03) | (9.0) | 0.0) | (03) | (1.5)
Malathion Lit/feddan 357 100 | 994 | 825 | 100 | 995 | 977 | 8%
— 0.750 0.0) | (05) [(10.0) | 0.0) | (05) | (1.8)
Chloropyrifos | e 4dan 36.8 100 | 989 | 811 | 100 | 992 | 973 | 1
] 03 03) | (1.0) [(100) | (1L.0) | (1.8) | 2.2)
Neemazal lit/feddan 345 992 | 977 | 798 | 983 | 971 | 965 | 48
N 03 05) | (1.0) [(100) | (1.0) | 2.0) | 25)
Azadirachta | 0400 328 98.6 | 976 | 788 | 982 | 966 | 958 | 43
- 03 06) | (12 [(11.0) | 12 | 22 | 28)
Glycine lit/feddan 357 985 | 974 | 785 | 979 | 965 | 957 |
- . 15 (15) | 20) [(125) | G0 | 40) | @0
Citronella oil -\ e 4400 36.2 963 | 957 | 759 | 950 | 938 | 939 | ‘'8
o s (15 | 20 [(120) | G0 | @0 | @0)
Jojoba ol lit/feddan 345 9.1 | 955 | 757 | 948 | 935 | 936 | °3
. . L5 (15 | 22 (119 32 | @ | @1
Helianthus oil | .0 qq.1 337 959 | 949 | 754 | 943 | 931 | 933 | °12
Control B 35.8 39.7 | 459 | 514 | 598 | 634 | 652 -
LSDo.0s Insecticides: 5.73 LSDo.0s Days: 4.63

LSDo.01 Insecticides: 8.23 LSDo.01 Days: 7.26
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After 1-day post-treatment, the three aphicides: Vertimec, Malathion and
Chloropyrifos effectively reduced populations of M. persicae to 0.0, 0.0 and 0.0 respectively,
while the three plant extracts: (Neemazal, Azadirachta and Glycine) reduced the population
to 0.3, 0.5 and 0.6 respectively, while the three plant oils: (Citronella oil, Jojoba oil and
Helianthus oil) reduced the population to 1.5, 1.5 and 1.5 respectively.

After 7-day post-treatment, the three aphicides effectively reduced the population to
0.1, 0.3 and 0.5 respectively, while the three plant extracts reduced the population to 1.0, 1.0
and 1.2 respectively, while the three plant oils reduced the population to 2.0, 2.0 and 2.2
respectively.

After 14-day post-treatment, the three aphicides effectively reduced the population
to 9.0, 9.0 and 10.0 respectively, while the three plant extracts reduced the population to
10.0, 10.0 and 11.0 respectively, while the three plant oils reduced the population to 12.5,
12.0 and 11.9 respectively.

After 21-day post-treatment, the three aphicides effectively reduced the population
to 0.0, 0.0 and 0.0 respectively, while the three plant extracts reduced the population to 1.0,
1.0 and 1.2 respectively, while the three plant oils reduced the population to 3.0, 3.0 and 3.2
respectively.

After 28-day post-treatment, the three aphicides effectively reduced the population
to 0.2, 0.3 and 0.5 respectively, while the three plant extracts reduced the population to 1.8,
2.0 and 2.2 respectively, while the three plant oils reduced the population to 4.0, 4.0 and 4.1
respectively.

After 35-day post-treatment, the three aphicides effectively reduced the population
to 1.0, 1.5 and 1.8 respectively, while the three plant extracts reduced the population to 2.2,
2.5 and 2.8 respectively, while the three plant oils reduced the population to 4.0, 4.0 and 4.1
respectively.

With regard to the mean number of aphids at 35 days post first treatment, the tested
compounds could be arranged to descend as follows: aphicides group then plant extracts
group and lastly plant oils group. Also, aphicides group arraigned descending as follows:
Vertimec, Malathion and Chloropyrifos. Then plant extracts arraigned descending as follow:
Neemazal, Azadirachta and Glycine. Lastly, the plant oils group arraigned descending as
follows: Citronella oil, Jojoba oil and Helianthus oil whereas the corresponding reduction
percentages (general effect %) for the nine tested compounds were 96.9, 96.5, 96.1, 94.8,
94.3,94.1, 91.8, 91.5 and 91.2 respectively.

From the above-mentioned data, Vertimec proved itself to be the most effective
aphicides, Neemazal proved itself to be the most effective plant extract and Citronella oil
proved itself to be the most effective plant oil. All compounds recorded significant
differences between them and control.

Qaliobya Governorate:

Data tabulated in Table (2) show the effectiveness of experimented aphicides, plant
extracts and plant oils on the population density and reduction percentages of the green peach
aphid, Myzus persicae (Sulzer) infesting squash plants (Cucurbita pepo L.) under plastic
greenhouses.

After 1-day post-treatment, the three aphicides: Vertimec, Malathion and
Chloropyrifos effectively reduced populations of M. persicae to 0.0, 0.0 and 0.0 respectively,
while the three plant extracts: (Neemazal, Azadirachta and Glycine) reduced the population
to 0.2, 0.4 and 0.6 respectively, while the three plant oils: (Citronella oil, Jojoba oil and
Helianthus oil) reduced the population to 1.3, 1.5 and 1.7 respectively.

After 7-day post-treatment, the three aphicides effectively reduced the population
to 0.1, 0.3 and 0.4 respectively, while the three plant extracts reduced the population to 0.7,
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0.8 and 0.9 respectively, while the three plant oils reduced the population to 2.0, 2.0 and 2.2
respectively.

Table 2: Numbers of aphids/plant and reduction percentages of the green peach aphid,
Myzus persicae infesting squash plants as influenced by the tested compounds at
Qaliobya Governorate during season 2021.

No. of aphids Post-treatment periods (in days)
C Rate of 1 General
ompound .. /Plant (pre- L o
application treatment) (Initial 7 14 21 28 15 effect%
effect%)
B 0.185 0.0) | (0.0 | (7.0) | 0.0) | (0.0 | (0.9)
Vertimec lit/feddan 38.9 100 | 998 | 877 | 100 | 999 | 988 | °77
) 1 0.0) | (03) | (7.0) | 00) | (03) | (1.5
Malathion Lit/feddan 36.8 100 | 994 | 87.1 | 100 | 996 | 978 | °73
. 0.750 0.0) | (04) | (72) | 00) | (05 | (1.6)
Chloropyrifos | . e 44an 375 100 | 992 | 869 | 100 | 993 | 976 | 7!
04 02) | (07 | 8.0) | 1.0) | (1.8) | 23)
Neemazal lit/feddan 364 995 | 985 | 85.0 | 983 | 972 | 966 | >
N 05 04) | (08) | 85 | 12 | 20 | 25
Azadirachta | e 4400 358 989 | 982 | 838 | 979 | 969 | 962 | °3
" 02 06) | (09 | 9.0 | 04 | 22 | @7
Glycine lit/feddan 372 985 | 981 | 835 | 977 | 967 | 961 | 1
- ) 15 (13) | 2.0) [(105) | G0 | G5 | @0
Citronella oil | . 440 36.8 968 | 957 | 806 | 950 | 946 | 941 | °*8
. 15 (15) | (2.0) [(100) | 3.0) | (2.0) | @.0)
Jojoba oil lit/feddan 34.9 96.1 | 955 | 804 | 948 | 935 | 938 | °**
: . 15 (L7 | 22) [(100) | 32) | (2.0) | @5)
Helianthus oil | .0 qq.1 3.1 956 | 951 | 80.6 | 945 | 936 | 931 | °*1
Control - 365 390 | 465 | 53.6 | 599 | 653 | 674 -
LSDg. o5 Insecticides : 6.25 LSDg.0s Days : 5.33
LSDo.01 Insecticides :7.82 LSDg.01 Days : 8.51

After 14-day post-treatment, the three aphicides effectively reduced the population
to 7.0, 7.0 and 7.2 respectively, while the three plant extracts reduced the population to 8.0,
8.5 and 9.0 respectively, while the three plant oils reduced the population to 10.5, 10.0 and
10.0 respectively.

After 21-day post-treatment, the three aphicides effectively reduced the
population to 0.0, 0.0 and 0.0 respectively, while the three plant extracts reduced the
population to 1.0, 1.2 and 1.4 respectively, while the three plant oils reduced the population
to 3.0, 3.0 and 3.2 respectively.

After 28-day post-treatment, the three aphicides effectively reduced the
population to 0.1, 0.3 and 0.5 respectively, while the three plant extracts reduced the
population to 1.8, 2.0 and 2.2 respectively, while the three plant oils reduced the population
to 3.5, 4.0 and 4.0 respectively.

After 35-day post-treatment, the three aphicides effectively reduced the
population to 0.9, 1.5 and 1.6 respectively, while the three plant extracts reduced the
population to 2.3, 2.5 and 2.7 respectively, while the three plant oils reduced the population
to 4.0, 4.0 and 4.5 respectively.

With regard to the mean number of aphids at 35 days post first treatment, the
tested compounds could be arranged to descend as follows: aphicides group then plant
extracts group and lastly plant oils group. Also, aphicides group arraigned descending as
follows: Vertimec, Malathion and Chloropyrifos. Then plant extracts arraigned descending
as follow: Neemazal, Azadirachta and Glycine. Lastly, the plant oils group arraigned
descending as follows: Citronella oil, Jojoba oil and Helianthus oil whereas the
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corresponding reduction percentages (general effect %) for the nine tested compounds were
97.7,97.3,97.1, 95.8, 95.3, 95.1, 92.8, 92.4 and 92.1 respectively.

From the above-mentioned data, Vertimec proved itself to be the most effective
aphicides, Neemazal proved itself to be the most effective plant extract and Citronella oil
proved itself to be the most effective plant oil. All compounds recorded significant
differences between them and control.

These results agree with those obtained by Dalia (2015) in Egypt who reported that
Vertimec had a good effect on control of Myzus persicae and other species of aphids who
infested cucumber plants under greenhouse conditions. Laisvune and Rasa (2008) in
Spinach studied the effect of Neemazal on the Aphis fabae Scop. and found the efficiency of
Neemazal was 74.36, 81.41 and 84.65% mortality percentage after 5, 7 and 14 days,
respectively after application. Shirck (2012) studied the effect of malathion on several strains
of the green peach aphid, M. persicae and found that insecticide had a high effect on most
strains of this aphid. Pereira et al. (2016) studied the effect of neem extract on the cotton
aphid A. gossypii and the effects of extracts of neem (Neemazal) seed powder on the
development, survival and fecundity of A. gossypii were evaluated. The mortality rate during
the nymphal development for aphids on cotton leaf with the two highest concentrations of
the neem extract were 60% and 100%, respectively. Also, Nabil et al. (2014) studied
controlling Tuta absoluta (Lepidoptera: Gelechiidae) and Aphis gossypii (Hemiptera:
Aphididae) by aqueous plant extracts include chinaberry (Azadirachta) in greenhouse and
laboratory. And found that chinaberry (Azadirachta) and geranium showed the highest
mortality percentages of A. gossypii in laboratory and greenhouse after 2, 4, 6 and 8 days
after treatment. Al-Antary and Abdel-Wali (2016) studied the toxic effect of some
insecticides on green peach aphid, M. persicae and this insecticide was applied directly to
infested plants by spraying aphids and found that high effect of this insecticide after
treatment. Fazal et al. (2015) studied the effect of different plant extracts with a chemical
insecticide for management of the Aphid, Aphis gossypii in sunflower, and the result of this
study revealed that extracts derived from the leaves of Azadirachta were the most successful
treatment in term of population reduction of remaining treatments 2% of Azadirachta indica.
Begona et al. (2006) found that mineral oils such as Glycine caused the highest mortality of
aphids (over 80%) for the control of Myzus persicae. Charles et al. (2006) studied the effect
of essential oil from Citronella on Aphids, Hyadaphis foeniculi and found that when using
concentrations 1, 3, 5 and 7% of Citronella oil causes mortality percentages 81, 98, 98 and
93% respectively.
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ARABIC SUMMARY

Myzus & s dadlsa b 400l gy 30 g 4l Claliial) 5 4 dall clasal) (g 4lold apis
Sl G gl gl ca A oSl il e persicae
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e 12618 — 3l — (Bl - e ) )3l Gl S je - DLl AE 5 & gy dgae
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Jsé paliiue 5 Azadirachta indica (<l i30) s W) Galiius | Neemazal (U les) asll (alii
Lisssall <y | Citronella sp. syl <y ) Aglall @l e gl 55l (3) 43365 Glycine sp. sl
(Helianthus sp. il sbe <w ' | Jojoba sp.

D SV L Lt 5 o5 sl )3 o () LS all Aleld o ) Ll Joa il i A geilial) cla i
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Al gy 3l s Al clalatiual g 4y piadl Claal) ea of ) SIS Lghle Jeaniall il s
o 5o Aaaill LS yall Gladl Ll 4 giall Al CailS Cus (control) )Edl e b siee CalAT dariill
94.8 ,96.1, 96.5 , 96.9) (s ) dkailaa) (il 5 d3hia (8 2021 4wl )l ale IS i il e Ayl
il e (% 91.2,91.5,91.8,94.1,94.3,

& sh Ailaia 8 du) Hall aia ge drill LS jall a3gd aladl uilall 4 gl dpall il J) gl Qi e
sl e (% 92.1 ,92.4,92.8,95.1,95.3,95.8,97.1,97.3, 97.7) (G sl Alailaa)



