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Evaluation Efficiency of some Plant Extracts on Insect Aphis gossypii Glover
which Infesting Cucumber Plants under Greenhouses Conditions
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ABSTRACT

This study was carried out to evaluate the efficiency of some plant extracts against Aphis gossypii Glover under greenhouses
conditions on Cucumber var. Cucumis sativus L. during seasons 2015, 2016. The result obtained In season 2015, with regard to the mean
number of aphids at 1, 3, 5, 7, 10 and 15 days post treatment, the extracts could be arranged in the following discending order:
Neemazal, Azadirachta, Eucalyptus, Nerium, Helianthus, Glycine, Citronella and Jojoba extracts. The general effect of corresponding
reduction percentages were 94.66, 93.65, 91.80, 90.60, 88.53, 87.85, 86.87 and 84.36, respectively. Also, data showed that, in season
2016, with regard to the mean number of aphids at 1, 3, 5, 7, 10 and 15 days post treatment, the compounds could be arranged in the
following discending order: Neemazal, Azadirachta, Eucalyptus, Nerium, Helianthus, Glycine, Citronella and Jojoba extracts. The
general effect of corresponding reduction percentages were 95.16, 94.23, 92.96, 91.63, 89.83, 88.61, 86.13 and 85.83, respectively. From
the above-mentioned data, Neemazal proved itself to be the most effective extract and Jojoba oil was the least one. All extracts recorded
significant differences between them and control. No phytotoxicity was observed for any of the tested extracts on leaves or on fruits.

INTRODUCTION

Cucumber considers one of the most important
vegetables crops in Egypt and all over the world which
cultivated in the open field and under greenhouses
conditions. Also, its cultivated area increased gradually
during the last years, especially in the new reclaimed areas
for purposes local consumption and exportation to the
foreign markets (Hanafy, A. R. 2004).

Cucumber crop infested with large scale of
different insects such as Aphis gossypii Glover (Homoptera
: Aphididae) which consider one of the most damaging
insects infesting vegetables crops either in the open field or
under greenhouses conditions, (Adriaan, J. et al. 1994)
who reported that the aphid A. gossypii seen as highly
population on Cucumber crop either in the open field or
under glasshouses conditions. Also, 4. gossypii beside its
effects on leaves and fruits transmit Cucumber mosaic
virus (CMV), Deborah, J. et al. (2004) who reported that
A. gossypii transmit Cucumber mosaic virus (CMV) which
causes a serious disease of narrow-leafed lupin. And also
aphids cause sporadic yield losses due to direct feeding
damage. And Pereira, C. et al (2004) reported that the
aphid 4. gossypii a harmful pest on most vegetables crops,
and causes direct damage, reducing plant vigor, and
indirect damage by honeydew secretion and transmission
of several viruses.

Plant extracts are materials obtained it from
different parts of the plants. It has effect anti microbes,
diseases and insects. It cans biodegradable and have very
low toxicity. Also, the chances of the appearance of
resistance in the insects are very week. And it’s especially
suited with Integrated Pest Management (I.P.M). This
study aimed to evaluated efficiency some plant extracts in
control 4. gossypii which infesting Cucumber plants under
greenhouses conditions.

This study was carried out to evaluate the efficiency
of some plant extracts against Aphis gossypii Glover under
greenhouses conditions on Cucumber var. Cucumis sativus
L. (Summer planting) during (March- April), in Perkash
region (Giza Governorate) during seasons 2015, 2016. The
examined extracts were Neemazal, Azadirachta,
Eucalyptus, Nerium, Helianthus, Glycine, Citronella and
Jojoba.

MATERIALS AND METHODS

Experimental design

The greenhouse The greenhouses were covered
with double layer of polyethylene, the area isolated in the
field and divided into nine equal parts. Eight parts for eight
extracts and the nine part for control. And this study was
carried out on Cucumber (Summer planting) which
cultivated during (March- April) whereas population of
aphid at its peak in this period. With same all the
agricultural operations all over the greenhouse.

Sample size was a number of alive aphids found on
one plant. All treatments were applied first on March 15,
when aphids had begun to colonize the plants (Hamlen,
1977). Counts of aphid were recorded at first immediately
before treatment and at 1, 3, 5, 7, 10 and 15 days after
treatment.

An ordinary hand sprayer of 20 liters capacity with
a bent down Nozzle was used. Normal agricultural
practices for greenhouse Cucumber (fertilization,
irrigation, light intensity pinching, photoperiod and
temperature) were carried out regularly (Raymond, 2003).

Monitoring studies of the Cotton aphid 4. gossypii
on the Cucumber plants, Cucumis sativus L. white wonder
were conducted in a private plastic greenhouse 7.5 X 20.6
m at Giza Governorate. Two-efficacy tests were carried out
in 2015 and 2016 seasons.

The plant extracts which examined and their rates of
application per feddan:
1-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, F.
and El-Kashlan, H. (1999).

2- Azadirachta:

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

3- Eucalyptus extract:

Leaves contains 1.5-3.5% volatile oils and essential
compound in these oils is Ceniol, it present 54-95%. And
amount of volatile oils depending on the age of the leaves.
Also, Eucalyptus rich in Flavonoids and Triterpenes, using
per 300 cm at 100 liter water (Duke, 1985).
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4- Nerium oleander extract:

Leafs contain phenols, glycosides, flafenoids,
trepans, tenants and ratings, using per 300 cm at 100 liter
water (Duke, 1985).

5- Helianthus oil:

Contains Lenolec acid (58-67%), Dicaffeoyl
putrescine and coumaroyl spermioline, using per 300 cm at
100 liter water (Rheenen, et al 1989).
6-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, 1983).
7-Citronella oil:

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).

8- Jojoba oil:

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, C. et al (2006).

Statistical analysis:

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

RESULTS AND DISCUSSION

In 2015 season:

Data presented in Table (1), showed that, the
effectiveness of experimented extracts on population
density and reduction percentages of the cotton aphid, A.
gossypii infesting cucumber under greenhouses conditions.
Spray of Neemazal, Azadirachta, Eucalyptus, Nerium,
Helianthus, Glycine, Citronella and Jojoba extracts (in
2015) effectively reduced populations density of A.
gossypii after one day post-treatment to 11.8, 10.6, 12.4,
15.7, 16.3, 15.3, 15.5 and 18.5 respectively, whereas
reduction percentages were 84.4, 85.4, 84.4, 80.7,
79.3,80.9,79.5 and 77.5%, respectively. The population
density of aphid after 3 days post-treatment were 7.3, 7.1,
8.3, 11.0, 15.5, 13.8, 13.3 and 16.5 respectively, whereas
reduction percentages were 90.4, 90.2, 89.5, 86.5, 80.3,
82.8, 82.4 and 79.9%, respectively. The population of
aphid after 5 days post-treatment was 3.5, 5.9, 7.9, 9.5,
10.4, 10.5, 11.8 and 14.6 respectively, whereas reduction
percentages were 95.4, 91.8, 90.1, 88.3, 86.9, 86.9, 83.4
and 82.2%, respectively. The population density of aphid
after 7 days post-treatment was 1.7, 3.9, 6.3, 6.2, 5.5, 8.4,
9.5 and 12.6 respectively, whereas reduction percentages
were 97.8, 94.6, 92.1, 92.4, 93.0, 89.5, 87.4 and 84.7%,
respectively. The population density of aphid after 10 days
post-treatment was 0.0, 0.2, 4.2, 3.5, 4.0, 7.5, 4.8 and 10.5
respectively, whereas reduction percentages were 100,
99.9, 94.7, 95.7, 94.9, 90.7, 93.6 and 87.2%, respectively.
The population density of aphid after 15 days post-
treatment was 0.0, 0.0, 0.0, 0.0, 2.5, 3.0, 3.8 and 4.4
respectively, whereas reduction percentages were 100, 100,
100, 100, 96.8, 96.3, 94.9 and 94.6%, respectively.

Table 1. Average numbers of aphids/plant and reduction percentages of the cotton aphid, Aphis gossypii infesting
Cucumber as influenced by the tested plant extracts in 2015 season.

Extract Rate of No. of aphids /plant Post-treatment periods (in days) General
application _ (pre-treatment) i 3 5 7 10 15 effect%
Neemazal 300 cm 75.8 U G B o) B ) SO v YR
Azadirachta 300 em 72.5 Qo D 09 @9 OO0 9365
s we s B0 G 00 65 @ dh
Neriim  300cm 814 w7 G639 G Sa &) O oveo
Helianthus oil 300 cm 78.7 1oy G5y Qo O GO @ s
Glycineoil 300 cm 80.3 (o O Q0 @Y 09 GO ggs
Citronellaoil 300 cm 75.5 S R ) B VAR .0
Jojobaoil 300 cm 2.2 G356y &Y GY G Gie  sess
Control - 75.4 850 879 964 1032 1204 1348 -

LSDy s Extracts :6.73
LSDy; Extracts :9.23

LSDg s Days : 5.63
LSDg g Days : 8.26

No. between brackets = Average number of Insect remaining after treatment

No. below = Mortality%

With regard to the mean number of aphids at 1, 3,
5,7, 10 and 15 days post treatment, the compounds could
be arranged in the following descending order: Neemazal,
Azadirachta, Eucalyptus, Nerium, Helianthus, Glycine,
Citronella and Jojoba extracts. The general effect of

corresponding reduction percentages were 94.66, 93.65,
91.80, 90.60, 88.53, 87.85, 86.87 and 84.36, respectively.
From the above-mentioned data, Neemazal proved itself to
be the most effective extract and Jojoba oil was the least
one. Statically analysis showed significant difference

660



J. Plant Prot. and Path., Mansoura Univ., Vol 9 (10), October, 2018

between general effects percentages of extracts which
examined. Whereas for extracts LSD (0.05) value was 6.73
and LSD (0.01) value was 9.23, and for days LSD (0.05)
value was 5.63 and LSD (0.01) value was 8.26. All
compounds recorded significant differences between them
and control. No phytotoxicity was observed for any of the
tested compounds on leaves or on fruits.

In 2016 season:

Data obtained in Table (2) showed that, the
effectiveness of experimented extracts on population density
and reduction percentages of the cotton aphid, 4. gossypii
infesting Cucumber, var. Cucumis sativus L. under
greenhouses conditions. Spray of Neemazal, Azadirachta,
Eucalyptus, Nerium, Helianthus, Glycine, Citronella and
Jojoba extracts (in 2016) effectively reduced populations of
A. gossypii after one day post-treatment to 10.8, 10.6, 12.4,
13.7, 15.3, 13.3, 17.5 and 16.5 respectively, whereas
reduction percentages were 86.6, 86.6, 85.1, 83.2, 81.0, 84.2,
78.8 and 79.4%, respectively. The population density of

aphid after 3 days post-treatment was 6.3, 7.1, 8.3, 10.0,
12.5, 11.8, 15.3 and 14.5 respectively, whereas reduction
percentages were 92.2, 91.1, 90.0, 87.7, 84.5, 86.0, 81.5 and
81.9%, respectively. The population density of aphid after 5
days post-treatment was 4.5, 5.9, 6.9, 7.5, 9.4, 10.5, 12.8 and
13.6 respectively, whereas reduction percentages were 94.4,
92.6, 91.7, 90.8, 88.4, 87.5, 84.5 and 83.0%, respectively.
The population density of aphid after 7 days post-treatment
was 1.7, 3.9, 5.3, 6.2, 5.5, 9.4, 10.5and 10.6 respectively,
whereas reduction percentages were 97.8, 95.1, 93.6, 92.4,
93.2, 88.8, 87.3 and 86.8%, respectively. The population
density of aphid after 10 days post-treatment was 0.0, 0.0,
2.2,3.5,4.0,7.5, 6.8 and 8.5 respectively, whereas reduction
percentages were 100, 100, 97.4, 95.7, 95.0, 91.1, 91.8 and
89.4%, respectively. The population density of aphid after
15 days post-treatment was 0.0, 0.0, 0.0, 0.0, 2.5, 5.0, 5.8
and 4.4 respectively, whereas reduction percentages were
100, 100, 100, 100, 96.9, 94.1, 92.9 and 94.5%, respectively.

Table 2. Average numbers of aphids/plant and reduction percentages of the cotton aphid, Aphis gossypii infesting
Cucumber as influenced by the tested plant extracts in 2016 season.

Extract Rate of  No. of aphids /plant Post-treatment periods (in days) General
xtrac application (pre-treatment) 1 3 5 7 10 15 effect%
M08 (63) @5 (1.7 (00 (0.0
Neemazal 300 cm 80.8 86.6 92 944 978 100 100 95.16
. 10.6) (7.1 (59 (39  (0.0)  (0.0)
Azadirachta 300 cm 79.5 86.6 91 1 926 95 1 100 100 94.23
(124)  83) (69 (53) (22)  (0.0)
Eucalyptus 300 cm 8.3 851 900 917 936 974 100 %9
. 137 (100) (7.5 (62) (3.5  (0.0)
Nerium 300 cm 81.4 832 877 908 924 957 100 2103
Helianthus (153)  (125)  (94) (55 (40) (25
ol 300 cm 80.7 810 845 884 932 950 969 0983
o (133)  (118) (105 (94) (1.5)  (5.0)
Glycine oil 300 cm 84.3 842 860 875 888 9l1  o4a1 586l
Citronella (17.5)  (153) (128) (105) (68) (58
oil 300 cm 825 788 815 845 873 ols 929 8613
L (165) (145) (13.6) (106) (85 (44
Jojoba oil 300 cm 802 794 819 830 868 894  o45 5383
Control : 85.4 950 979 1154 1272 1304 1375 :

LSDy s Extracts :5.68
LSDg; Extracts : 8.43

LSDg s Days : 6.53
LSDy; Days : 9.26

No. between brackets = Average number of Insect remaining after treatment

No. below = Mortality%

With regard to the mean number of aphids at 1, 3,
5,7, 10 and 15 days post treatment, the compounds could
be arranged in the following descending order: Neemazal,
Azadirachta, Eucalyptus, Nerium, Helianthus, Glycine,
Citronella and Jojoba extracts. The general effect of
corresponding reduction percentages were 95.16, 94.23,
92.96, 91.63, 89.83, 88.61, 86.13 and 85.83, respectively.

From the above-mentioned data, Neemazal proved
itself to be the most effective extract and Jojoba oil was the
least one. Statically analysis showed significant difference
between general effects percentages of extracts which
examined. Whereas for extracts LSD (0.05) value was 5.68
and LSD (0.01) value was 8.43, and for days LSD (0.05)
value was 6.53 and LSD (0.01) value was 9.26. All
compounds recorded significant differences between them
and control. No phytotoxicity was observed for any of the
tested compounds on leaves or on fruits.

These results agreement with those obtained by
Laisvune, D. and Rasa, K. who studied the effect of

Neemazal on the Aphis fabae Scop. in Spinach at 2008 and
found the efficiency of Neemazal was 74.36, 81.41 and
84.65% mortality percentage after 5, 7 and 14 days,
respectively. Pereira, C. et al. (2004) studied effect of neem
extract on the cotton aphid 4. gossypii and the effects of
extracts of neem (Neemazal) seed powder on the
development, survival and fecundity of A. gossypii were
evaluated. 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. Nabil, M. 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. Fazal, S. et al. (2015) studied the
effect of different plant extracts with a chemical insecticide
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for management of the Aphid, 4. gossypii in sunflower,
and the result on this study revealed that extracts derived
from the leaves of Azadirachta was the most successful
treatment in term of population reduction of remaining
treatments 2% of Azadirachta indica. Tunc, S. (1998)
found that the vapours of essential oils extracted from
eucalyptus, Eucalyptus camaldulensis toxic to two
greenhouse pests, carmine spider mite Tetranychus
cinnabarinus (Boised) and cotton aphid A. gossypii, and
causes 99% mortality after 2-3 days after treatment.
Begona. et al. (2006) found that mineral oils such as
Glycine caused the heighest 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 use
concentrations 1, 3, 5 and 7% of Citronella oil causes
mortality percentages 81, 98, 98 and 93% respectively.
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