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ABSTRACT

Field experiments were conducted at Qalubia Governorate, Egypt during the two successive seasons of 2014 and 2015, to
study the biological impact of releasing the second larval instar of Coccinella undecimpunctata , Linnaeus and Chrysoperla
carnea (Stephens) at two levels, one and two larvae/ basil plant in comparison to azdirchachtin 3,2 % E.C at the rate 100 ml / 100
L. water against the cotton aphid, Aphis gosspyii , Glover infesting basil plants. Mean predaceous % of the two tested levels (2, 1
larvae/ basil plant) of C. carnea larvae / plant had significant differences during the two successive seasons. The mean
predaceous % recorded 85.7 and 86.6 for 2 larvae / basil plant, while the mean predaceous % had 76.1 and 75.7 for one larva /
basil plant of the two seasons 2014 and 2015. Also Statistical analysis indicated that significant difference between two levels (2
and 1 larvae / basil plant) of predacous C. undecimpunctata Mean predaceous % of two tested levels of C. undecimpunctata
larvae / plant had significant differences during the two successive seasons. The mean predaceous % recorded 85.1 and 88.0 for 2
larvae / basil plant, while the mean predaceous % had 79.8 and 77.7 for 1 larva / basil plant during the two seasons 2014 and
2015 respectively. Statistical analysis of the data of two predators for the two seasons 2014 and 2015 showed that there are non
significant difference between C. carnea and C. undecimpunctata. The efficiency of Azdirchachtin increased gradually and had
maximum value after 7 days with 97.2%. Also from 4™ inspection the efficiency decreased gradually to record 52.8% after 17
days. This means that each one of bioagent can be used in IPM program against 4. gossypii. This will decrease the application of
harmful pesticides and consequently led to reduce of chemical application and residues on basil plants and allow these natural
enemies to do their role in successfully in the field.
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INTRODUCTION

Sucking insects especially aphids are considered
as one of the most serious pest all over the world. It has a
wide host range including basil plant. Aphids are
controlled by different chemical insecticides which
pollute the environment. The extensive and repeated use
of insecticides has disrupted the natural balance between
these pests and their natural enemies (Amer and Marei,
2001). The chemical controlling methods by insecticides
induced insect resistance, phytotoxicity, and unbalance in
the normal biotic ecosystem by overcoming upon the
natural insect enemies and environmental pollution
resulting from the undesirable chemical residues, a
biological control program based on integrated pest
management is a more rational strategy (Ahmad et al,
2011). Therefore, it is necessary to apply alternative
methods to control the insect pests, and one of these is
biological control by predacious insects that is an
environmentally sound and effective means of
mitigating pest density (Sarwar et al., 2012; Sarwar, 2013
a; Sarwar, 2013b; Sarwar, 2014). The predaceous insects
form a large diverse group. Over 16 orders of insects
contain predaceous members, in approximately 200
families; there are probably in excess of 200,000 species
of arthropod predators (Obrycki and Kring, 1998). The
common green lacewing, Chrysoperla carnea (Stephens)
(Neuroptera: Chrysopidae) is one of the most common
arthropod predators with a wide prey range including
aphids, eggs and neonates of lepidopteron insects, scales,
whiteflies, mites, and other soft bodied insects (McEwen
et al. 2001). C. carnea appears to be a good candidate for
use in L.P.M. programs information (Aziza et al., 2007).
Also, Aphidophagous ladybird beetles Coccinella
undecimpunctata L. (Coleoptera: Coccinellidae) are
important predators of aphids in agricultural crops, and
have been receiving attention as biological control agents

due to some of their characteristics, such as: ability to
feed on a wide range of prey, to be very voracious and to
have a rapid numeric response (Hodek and Honek, 1996;
Obrycki and Kring, 1998; Dixon, 2000). (Hodek and
Honek, 1996 and Soares et al. 2003) mention that C.
undecimpunctata prefer to feed on aphids. Basil (Ocimum
basilicum L.), family Lamiaceae is one of the most
popular and easy to grow as garden herbs. It is grown for
its leaves which are used as a herb. This is often used in
tomato sauces and as a flavoring agent for oils, vinegars
and teas (Joey 2015). Basil plant is attacked by a
number of insect pests of which aphids are very
important. The cotton aphids Aphis gossypii Glover
(Homoptera: Aphididae), that cause a serious damage to
many agricultural and horticultural crops, and ornamental
plants.

The aim of this study to evaluate the efficiency of the
two insect predators C. carnea and C. undecimpunctata. as
bio control agents and compared with Oikos (Azdirchachtin)
against A. gossypii on basil plants in field conditions.

MATERIALS AND METHODS

Two field experiments were conducted at Qalubia
Governorate during the two successive seasons of 2014
and 2015 to evaluate the efficiency of 2nd instar larvae of
Chrysoperla  carnea  (Stephens) and  Coccinella
undecimpunctata L. as bio control agents in comparison to
Oikos ( Azdirchachtin) against Aphis gossypii (Glover) on
basil plants Ocimum basilicum L. under semi field
conditions. The area of 250 m2 was divided into 7 plots (5
plots as treated groups and 2 plot as control group). Each
plot (6x 6 m2) divided to 4 replicate. Basil seedlings
planted on August 8 th of 2013, i.e. the age of basil plant
during the conduction experiment in the first season were
16 month, and 28 month in the second season.

The normal agricultural practices for cultivation
were performed without chemical treatments were
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conducted during the whole period of study. The
second larval instars of C.carnea were obtained from
mass rearing unit of the Plant Protection Research
Institute. While, the second predator has 2nd instar
larvae of C. undecimpunctata , obtained from the
laboratory of biological control , rearing predators unit
at Faculty of Agriculture Cairo university. Egypt. Under
the super vision of Prof. Dr. Ashraf Elarnaouty.

Releasing 2nd instar larvae of C. carnea and C.
undecimpunctata at two levels, 1 and 2 larvae per plant
were carried out on November 20th in season of 2014
and December 1st in season of 2015 during winter
plantation. Larvae were treated the plants by using a
fine and smooth paint brush, in comparison to
Azdirchachtin 3,2 % E.C was applied at 100 ml/ 100 L
water, and control plots were sprayed with water.

By using a knapsack sprayer (20 liters) the
compound was sprayed; the sprayer was filled with the
prepared concentration just before each treatment.

Counts of aphids were determined by inspection
the whole apical parts of basil plant. Samples of 5 apical
parts of basil plant / replicate and the same for control
group were randomly picked out before spraying and
after 3, 5, 7, 12, 15 and 17 days from application to
investigate the effect of the treatment on the reduction
rates of the 4. gossypii populations. Apical parts of basil
plant were kept in paper bags to be transferred to the
laboratory in order to be examined by a binocular
stereomicroscope. Counts of aphids were determined
by inspection the whole apical parts of basil plant.
Statistical analysis:

The reduction percentages of infestation by

predators were calculated according to the equation of

Henderson and Tilton (1955).The data were analyzed by
analysis of variance (ANOVA) and means were
separated with least significant difference (LSD) at
0.05% level of significance by using computer software
Statistic 8.1. (ANOVA) of the obtained data were
performed by using SAS program (SAS Institute, 1988).

RESULTS AND DISCUSSION

1-Effect of releasing of Chrysoperla carnea
(Stephens) predator as biological control agent on
population of Aphis gossypii Glover on basil plants
in semi field during successive seasons 2014 and
2015.

Data presented in Table (1) indicated that the
efficiency of 2nd instar larvae of C. carnea as biological
agent for controlling aphids population on basil plants.
2nd instar larvae of C. carnea introduced in the field at
two levels, 2 and 1 larvae/ plant during two successive
seasons 2014 and 2015. In general, there were non
significant difference between the two levels of
C.carnea on basil plants along six inspections (after 3,
5, 7, 12, 15 and 17 days, respectively) during the two
successive seasons 2014 & 2015. The predaceous %
recorded 100 % at the level of 2 larvae/ plant after 17
days at the two successive seasons, while at the level 1
larva/ plant had predaceous % 98.5 and 96.0 during
seasons 2014 and 2015, respectively, with non
significant difference. It is noticed that, the last three
inspections had predaceous % ranged from 81.9 to 98.5
at the level of one larvae of C.carnea, while the level
two larvae recorded predaceous % ranged from 89.8 to
100.

Table 1. Efficiency of releasing the second larval instar of C. carnea in reducing Aphis gossypii Glover

populations on basil plants.

Treatments Pre Date of inspection after release Mean of LSD
reduction P of

Season 2014 Release 3day Sday 7day 12day 15day 17 day (%) inspection
2 larvae/ Range 20-50 6-34 3-11 2-15 1-10 0-2 0-0
Plant M 35 19 5.5 6.5 5.0 0.5 0.0 85.7a

R % 52.8d 843c¢c 889b 89.8b 984D 100 a
1 larva/ Range 19-51 11-44  8-20 6-19 5-14 2-3 0-1
Plant M 37.5 25.0 11.5 13.5 9.5 2.5 0.5 76.1b

R % 42.1d 693c¢c 785cb 819b 924b 985a 0.001 6.236
Control Range 40-60 35-73  40-69 46-103 52-89 19-72 21-73

M 50 57.5 50 83.5 70 44 45

Season 2015
2 larvae/ Range 16-40  5-30 4-12 3-6 2-7 0-3 0-0
Plant M 26.5 13.5 6 4.0 3.5 1.0 0 86.6 a

R % 559d 828c¢c 91.0b 91.5b 98.1b 100 a
1larva/ Range 17-43 14-27  7-18 4-10 2-10 1-8 0-1
Plant M 25.5 19 12.5 7.5 5.5 4.5 1.5 75.7b

R % 3566d 62.7c¢ 824b 862b 91.0b 96.0a
Control Range 11-49 21-55 23-70 35-86 15-77 30-88  24-70

M 32.0 37.0 42.0 53.5 50.0 62.5 47.0

P 0.001
LSD of rate 3.6

M: Mean numbers of aphids / apical part of basil plant (data calculated from 4 replicates/ each releasing rate).
R%: Reduction percentage of aphids' population / apical part of basil plant .

Also, data in Table (1) illustrated that, mean
predaceous % of two tested levels of C. carnea larvae /
plant had significant differences during the two
successive seasons. The mean predaceous % recorded

85.7 and 86.6 for 2 larvae / basil plant, while the mean
predaceous % had 76.1 and 75.7 for larva / basil plant
during two seasons 2014 and 2015 respectively. The
present results are in harmony with those of Gurbanov
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(1982), who found that after one week of releasing C.
carnea (3- 4 days old eggs and 1st and 2nd instar
larvae) against 4. gossypii at the predator-prey ratio, 1 :
1, the reduction percentage was 98.5%. Driesche et al.
(1987) found that the three aphid species (Myzus
persicae  Sulzer, A. gossypii and Macrosiphum
euphorbiae Thomas) which considered as main pests of
greenhouse crops could be highly controlled by
releasing C. carnea. Messina and Sorenson (2001)
reported that lacewings reduced the aphid population on
some plants and their effectiveness was 84% and
releases of 2nd instar larvae have proven very
successful for the control of the green peach aphid in
peppers, tomato and egg plant. Abd-Rabou (2008)a
mentioned that the green lacewing C. carnea is one of
the most effective bioagents for the control aphids on
potato. Biological control of aphids with C. carnea on
strawberry was conducted by Turquet et al. (2009). A
number of studies have demonstrated the role of
lacewing C. carnea releases to enhance biological
control of aphids (Sarwar et al., 2011; Sarwar, 2013 c).
(Tauber et al., 2000 and Younes et al. 2013) showed the
promising and best results were obtained after 21 days
from releasing C. carnea 2nd instar larvae date at rate of
5 predatory larvae / Cantaloupe plants, however, these
larvae reduced populations of aphids 73.9 %.
Muhammad (2014) results indicated that the larvae of
C. carnea predator, st instar followed by 2nd and 3rd
instar larvae were most effective in reducing aphids'

population on canola crop compared with untreated
control. Obviously, the applications of 1st and 2nd
instar larvae of C. carnea involved efficiently in prey
location and consumption, and performed predation
activity for longer period (2-3 weeks). Abd El-Hameed
et al. (2016) noticed that C.carnea is usually found on
different parts of potato together with aphids and this
predator species feeds on adults and immature stages of

M. persicae.

2- Effect of releasing of Coccinella undecimpunctata L.
predator as biological control agent on population of
Aphis gossypii Glover during two successive seasons.

Data tabulated in Table (2) showed that the
predaceous % of 2" instar larvae of C. undecimpunctata
against A. gossypii on basil plants. Statistical analysis
categorized the data in first season 2014 (Six
inspections along 17 days) into three groups in both the

two levels of predators (1 or 2 larvae of C.

undecimpunctata / basil ). The first inspection (after 3

days from release came in first category) & while

second, third, fourth, fifth inspection (after 5, 7, 12, 15

days from releasing) recorded the second category .The

sixth inspection categorized in the third group.

Statistical analysis of the second season 2015 in Table

(2) showed that each first, second and sixth inspection

had significant difference and each one inspection

classified in single group. While the third, fourth and
fifth inspection had overlap group with another groups.

Table 2. Efficiency of releasing the second larval instar of Coccinella undecimpunctata L. aganist Aphis

gossypii Glover on basil plants

Treatments Pre Date of inspection after Mean of LSD
Season 2014 Release 3day Sday 7day 12day 1S5day 17 day red(lz/it)lon P insp(e)ztion
2 larvae/ Range 43-65 12-33  7-13 5-8 6-13 0-5 0-1
Plant M 57 21 9 6 10 3 0.5 85.1a

R % 679d 832c 86.7b 82.1cb 913b 98.8a
1 larva/ Range 46-84 19-37 10-28  7-15 9-22 5-9 0-3
Plant M 67 28 17 10 14 6 1.5 79.8b

R % 63.6d 729c 812b 787cb 852b 969a
Control Range 23-67 46-77 32-64 29-50 39-53 15-42 27-46

M 48 55 45 38 47 29 35

Season 2015 0.001 6.236
2 larvae/ Range 37-55 10-22  6-10 1-7 0-4 0-3 0-0
Plant M 45 15 8 4 2 1 0 88.0a

R % 68.9d 80.5c 884b 938b 964b 100a
1 larva/ Range 24-50 12-26 8-14 3-11 3-7 1-5 0-2
Plant M 37 18.5 10 6 5 2.5 1.5 77.7b

R % 534d 703c 789cb 81.1b 899b 93.1a
Control Range 36-73 42-76 34-66 29-62 27-59 20-54 14-44

M 56 60 51 43 40 35 33

P 0.001
LSD of rate 3.600

M: Mean numbers of aphids / apical part of basil plant (data calculated from 4 replicates/ each releasing rate).
R%: Reduction percentage of aphids' population / apical part of basil plant .

These results agree with Susana et al. (2009) showed
that C. undecimpunctata was able to eat a large amount of
individuals of M. persicae, mainly for densities below the
maximum voracity levels (i.e., 90 aphids for adults and 130
aphids for 4" instar larvae). Hany et al. (2009) tested the
releasing rates of C. undecimpunctata 12000, 6000 predator
larvae/ feddan and combination of 6000 larvae and 3000
adults/ feddan to control the targeted aphid on cucumber in
Qalubia Governorate, Egypt. Highest reduction and yield

gain was observed when combination larvae and adults were
released. Taha et al. (2014) concluded that the suppression
of M. persicae population by three treatments of predators
released (C. undecimpunctata + C. carnea) & C.
undecimpunctata and C. carnea had non significant effect.
In similar field Al-Eryan ef al. (2001) , Abd-Rabou (2008)b,
Obrycki et al. (2009), Simmons and Abd-Rabou (2011) and
Kolaib et al. (2016) reported that C. wundecimpunctata
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applied in field condition or in greenhouse against numerous
of soft pests.

In general, Statistical analysis indicated that
significant difference between 2 and 1 C. undecimpunctata
larvae / basil plant. Statistical analysis in Table (3) of the
means of data on tested seasons, two of the tested predators
(C. carnea and C. undecimpunctata) against A. gossypii on
basil plants had non significant difference where they
recorded predaceous % 86.2 and 86.6 at the level of 2 larvae/
basil plant and 75.9 and 78.8% of 1 larva/ basil plant where
(LSD =6.116 & 3.831 ), respectively.
3-The efficiency of Azdrichtien against A. gossypii on

basil plant

Data in Table (4) cleared that the highest efficacy
of Azdrichtien recorded between the third, fourth and
fifth inspection (after 5, 7, 12 days from application)

with value 85.1, 97.2 and 92.4%. The -efficiency
increased gradually and had maximum value after 7
days with 97.2%. Also from 4™ inspection the efficiency
decreased gradually to record 52.8% after 17 days

Table 3. Statistical analysis of the mean data during

2014 and 2015 seasons of the tested predators

(C. carnea and C. undecimpunctata) against A.
gossypii on basil plants.

Mean of

Mean of

Treatments reduction (%) of reduction (%) of
2 larvae/ Plant 1 larvae/ Plant

C. carnea 86.2 75.9

C. undecimpunctata 86.6 78.8

LSD 6.116 3.831

Table 4. Efficiency of Azdrichtien in reducing Aphis gossypii (Glover) populations on basil plants in field at

indicated days after treatment.

Treatment Date of inspection after days Mean of
Pre spray reduction
3 days Sdays 7 days 12 days 15 days 17 days %
(1]
Range 5-25 2-10 2-9 5-1 1- 5 1- 17 6- 18
Azdrichtien M 15 5 2.5 0.5 1.0 3.5 5.0 77.6
R% 68.5 85.1 97.2 92.4 69.5 52.8
Control Range 4-27 8-29 9- 31 12- 35 5-24 6-22 4-17
M 17 18 19 20 15 13 12

M: Mean numbers of aphids / apical part of basil plant (data calculated from 4 replicates/ each releasing rate).
R%: Reduction percentage of aphids' population / apical part of basil plant.

The data illustrated in Fig. (1) showed that
predaceous % of 2™ instar larvae of C.carnea against
A. gossypii on basil plants in both the two levels ( 2 and
1 larvae/ plant) were increased gradually along the
seventeen inspection days to reach its maximum (100
and 100) & (98.5 and 96.0) individuals / apical part of

basil plant) at 17 days during season 2014 and 2015
respectively.The efficiency of Azdrichtien increased
gradually and had maximum value after 7 days (3"
inspection) with 97.2%. Also from 4™ inspection the
efficiency decreased gradually to record 52.8% after 17
days.
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Fig. 1. Efficiency of larvae of C. carnea in comparison to azdirchachtin in reducing 4. gossypii on basil plants
in field during 2014, 2015 seasons at Qalubia Governora

The data illustrated in Fig. (2) indicated that
predaceous % of 2 ™ instar larvae of C. undecimpunctata
against 4. gossypii on basil plants in both the two levels ( 2
and 1 larvae/ plant) were increased gradually along (17days
)to reach its maximum (98.8 and 100) & (96.9 and 93.1)
individuals / apical part of basil plant) at 17 days during
seasons 2014 and 2015 respectively. The efficiency of

Azdrichtien increased gradually till the third inspection (7
days) then began to decrease gradually.

Generally the control of 2™ instar larvae of C.carnea
and C. undecimpunctata appears to be a good candidate for
use in IPM program. This will decrease the application of
harmful pesticides and allow these natural enemies to do
their role successfully in the field.
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Fig. 2. Efficiency of larvae of C. undecimpunctata in comparison to azdirchachtin in reducing A. gossypii on
basil plants in field during 2014, 2015 seasons at Qalubia Governorate.

CONCLUSION

Statistical analysis of the means of data on two tested
seasons of the tested predators (C. carnea and C.
undecimpunctata) against A. gossypii on basil plants had non
significant  difference where they recorded predaceous %
86.2 and 86.6 at the level of 2 larvae/ basil plant and 75.9
and 78.8% of 1 larva/ basil plant where (LSD = 6.116 &
3.831 ) , respectively. The efficiency of Azdrichtien
increased gradually and had maximum value after 7 days
(third inspection) with 97.2%. Also from 4™ inspection the
efficiency decreased gradually to record 52.8% after 17
days. This means that can be started in [PM program against
A. gossypii and after Azdrichtien time of 7 days can be use
one of two tested predators (C. carnea and C.
undecimpunctata) .

REFERENCES

Abd El-Hameed Neama A.; Afaf Abd El-Wahab; Horia
A. Abd El-Wahab and Marwa M. Mousa (2016).
Efficiency of Chrysoperia carnea (Stephens) to
suppress Myzus persicae (Sulzer) infesting potato
plants in the field. Current Science International
ISSN: 2077-4435 Vol. (5), Issue: 03, P.325-327.

Abd-Rabou, S. (2008)a. Evaluation of the green lace wing
Chrysoperia  carnea  (Stephens)  (Neuroptera:
Chrysopidae) against aphids on different crops. J.
Bio. control. 22:2, 299-310.

Abd-Rabou, S. (2008)b. Mass production, releasing and

evaluation of the lady beetle, Coccinella
undecimpunctata (Coleoptera: Coccinellidae), for
control of aphids in Egypt. Archives of

Phytopathology and Plant Protection; 41(3):187-197.

Ahmad, N.; Sarwar, M.; Wagan, M.S.; Muhammad, R. and
Tofique, M. (2011). Conservation of biocontrol
agentsin cotton, Gossypium hirsutum L., field by food
supplements for insect pests management. The
Nucleus. 48 (3), 255-260.

Al-Eryan, M. A. S.; Zaitoon, A. A., and Rezk, H. A. (2001).
The use of Coccinella 11-punctata (Coleoptera:
Coccinellidae) against Aphis gossypii (Homoptera:
Aphididae) on okra plant. Alexandria Journal of
Agricultural Research; 46 (1):107-114.

Amer, EM. and Marei, S. S (2001). Effect of Neium
oleander leaf extract on the green lacewing,
Chrysoperla  carnea  (Steph). (Neuroptera:
Chrysopidae). Egypt J. Bio. Pest Control, 11 (1): 39-
44,

Aziza, M. El-Gantiry; El-Amaouty, S. A.; Badawy, H . M.
and Nevien, M. Gaber (2007). Biochemical variation
in the life stages and populations of Chrysoperla
carnea (Stephens) (Neuroptera : Chrysopidae) .
Egypt J.Agric.Res., 85 (6) : 2121- 2138.

Dixon, A.F.G. (2000). Insect Predator—Prey dynamics:
ladybirds and biological control. Cambridge
University Press, Cambridge, MA. sucking insects
infesting cantaloupe under semi- field conditions.
Egypt. J. Agric. Res., 91 (1), 169.

Driesche, R. G. Van.,P. Vittum, and R. G. van .Driesche.
(1987). Potential for increased use of biological
control against greenhouse pests in
Massachusetts.Res.Bull,, Massachusetts Agric. Exp.
Station (718) : 88 - 11, in opportunities for increased
use of biological control in Massachusetts, 7pp.

Gurbanov, G. G. (1982). Effectiveness of the use of the
common lacewing (Chrysopa carnea Steph.) in the
control of sucking pests and the cotton moth in
cotton. Izvestiya Akademii Nauk Azerbaidzhanskoi
SSR . Biologicheskikh Nauk (2): 92 - 96.

Hany A. S. Abd El-Gawad and Amal A. A. El-Zoghbey
(2009). Use the Coccinella undecimpunctata L. for
controlling Aphis gossypii Glover and Myzus
persicae (Sulzer) on cucumber in Egypt. Acad. J.
biolog. Sci., 2(1): 81-85. ISSN: 1687 — 8809.

Henderson, C.F. and Tilton, EW. (1955). Tests with
acaricides against the brown wheat mite. J. Econ.
Entomol., 48: 157-161.

Hodek, 1. and Honek, A. (1996). Ecology of Coccinellidae.

Kluwer Academic Publishers, The Netherlands.

Obrycki, JJ.,, Kring, TJ., 1998. Predaceous

coccinellidae in biological control. Annual Review of

Entomology 43, 295-321.

Williamson (2015). Pesticides update HGIC

Horticulture Extension Agent, Clemson University,

Clemson, SC 29634, and Cooperative Extension.

Kolaib M. O.; Sweelam M. E.; Attia M. B.;Violette S.
Gurguis and Wedyan F. El-Madboh (2016).
Biological control of some piercing-sucking insect
pests of the bean (phaseolus vulgarlis L.) under
open field and green house conditions. Meoufia J.
Plant., vol 1:131-137.

McEwen, PK; T.RR. New and A .Whittington (2001).
Lacewings in the crop management. Cambridge Uni
Press, Cambridge.

Messina, F.J. and Sorenson, S.M. (2001). Effectiveness of
lacewing larvae in reducing Russian wheat aphid
population on susceptible and resistant wheat. Bio-
logical Control. 21 (1), 19-26.

Joey,

341



Maha S. EI-Ghanam

Muhammad Sarwar (2014). The propensity of different
larval stages of lacewing Chrysoperla carnea
(Stephens) (Neuroptera: Chrysopidae) to control
aphid Myzus persicae  (Sulzer) (Homoptera:
Aphididae) evaluated on Canola Brassica napus L.
Songklanakarin ~ Journal ~ of  Science  and
Technology 36(2):143-148 -

Obrycki, J. J. and Kring, T. J. (1998). Predaceous
Coccinellidae in biological control. Ann. Rev.
Entomol. 43: 295-321.

Obrycki, John; Harwood, J. D.; Kring, T. J. and O’Neil, R. J.
(2009). Aphidophagy by Coccinellidae: Application
of biological control in agro ecosystems Coccinellids
and aphids interact in a wide range of agricultural and
forest habitats and the value of Coccinellidae.
Biological Control, 51(2):244-254.

SAS institute (1988). SAS/ Stat user’s guide, 6.03 ed. SAS
institute, Cary, NC.

Sarwar, M., Xuenong, X. and Kongming, W. (2012).
Suitabilityof webworm Loxostege  sticticalis L.
(Lepidoptera:Crambidae) eggs for consumption by
immature and adults of the predatory mite Neoseiulus
pseudolongis-pinosus (Xin, Liang and Ke) (Acarina:

Phytoseiidae).Spanish ~ Journal ~ of  Agricultural
Research. 10 (3), 786-793.
Sarwar, M. (2013) a. Management of Spider Mite

Tetranychus cinnabarinus (Boisduval)
(Tetranychidae) Infesta-tion in Cotton by Releasing
the Predatory Mite Neoseiulus pseudolongispinosus
(Xin, Liang and Ke) (Phytoseiidac). Biological
Control. 65 (1), 37-42.

Sarwar, M. (2013) b. Comparing abundance of predacious
and phytophagous mites (Acarina) in conjunction
with resistance identification between Bt and non-Bt
cotton cultivars. African Entomology. 21 (1), 108-
118.

Sarwar, M. (2013) c. Studies on Incidence of Insect Pests
(Aphids) and Their Natural Enemies in Canola
Brassica napus L. (Brassicaceae) Crop Ecosystem.
International Journal of Scientific Research in
Environmental Sciences. 1 (5),78-84.

Sarwar, M. (2014). Influence of host plant species on the
development, fecundity and population density of
pest  Tetranychus  urticae  Koch  (Acari:
Tetranychidae) and predator Neoseiulus
pseudolongispinosus  (Xin,Liang and Ke) (Acari:
Phytoseiidae). New Zeal and Journal of Crop and
Horticultural Science. 42 (1), 10-20.

Sarwar, M.; Ahmad, N.; Tofique, M. and Salam, A. (2011).
Efficacy of some natural hosts on the development of
Chrysoperla  carnea  (Stephens)  (Neuroptera:
Chrysopidae) - A laboratory investigation. The
Nucleus. 48 (2), 169-173.

Simmons, A. M., and S. Abd-Rabou (2011).Inundative field
releases and evaluation of three predators for Bemisia
tabaci (Hemiptera: Aleyrodidae) management in
three vegetable crops. Insect Science; 18(2):195-202

Soares, A.O.; Elias, R.B.; Resendes, R. and Figueiredo, H.,
(2003). Contribution to the knowledge of the
Coccinellidae (Coleoptera) fauna from the Azores
islands. Arquipélago, Life and Marine Science 20A,
47-53.

Susana Cabral, Antonio O. Soares, Patricia Garcia (2009)
Predation by Coccinella undecimpunctata L.
(Coleoptera:  Coccinellidae) on Myzus persicae
Sulzer (Homoptera: Aphididae): Effect of prey
density Biological Control 50 ,25-29 ,CIRN,
Department of Biology, University of the Azores,
9500-801 Ponta Delgada, Azores, Portugal.

Taha ,M. A.;Abd-El wahab H.;Hanaa 1. Mahmoud.;A.A.
Abasse and Inas M. Y. Moustafa (2014). Efficiency
of Coccinella undecimpunctata L.And Chrysoperla
carnea (Stephens) as biological control against
Myzus persicae (Sulzer) infesting tomato plants. J.
Plant Prot. and Path., Mansoura Univ.,, Vol 5
(2):265 - 271.

Tauber, M.J.; Tauber, C.A.; Daane, K.M. and Hagen, K.S.
(2000). Commercialization of predators: recent
lessons from green lacewings (Neuroptera:
Chrysopidae: Chrysoperla). American Entomologist.
46 (1), 26-38.

Turquet, M.; Pommier, J. J.; Piron, M. ; Lascaux, E. and
Lorin, G. (2009). Biological control of aphids with
Chrysoperla  carmnea on  strawberry.  Acta.
Horticulturae. 842 : 641- 644.

Younes, M.W. F.; Shoukry, I. F.; Samia, A.G. Metwally and
Yomna N. M. Abd-Allah (2013). Efficiency of
second instar larvae of Chrysoperla carnea to
suppress some piercing. Egypt. J. Agric. Res., 91 (1),
169-179.

A Ol (e i An ol gl AnBISAl) palic (ja puainS Akl jde gaa) aad) Ll g ) dud @DU) Adeld

Ol ) il
pLall (5 ua Lga

s -3l - Bal A 5l &gagl) 38 pa il A8 & gay agaa
s crall ) L B anll (33U b sal) B Bl 52l YV O& Y o) £ (pnlliia Cyrams 3a & gy glil) Alidlaa b Al ol o) ja) 3
o) s e il e dadi€a e STV e /s ) os Jiees B.C %Y. Y 08053 3V e e il JSVA 3y ¥ & ) camsiane oo A )Y el
Y)M\JJ\@}M&M\MM\\ A.\:J‘@‘JL)A.“A.u‘t_ﬂﬁ).\l‘fﬂ_\.“Mu&\)ﬂ/\.‘mﬂ‘m‘@M}.\MOJ}JPJLSLA;Y\M\u.qu.\.uLAS
JSUJJY/%/\T1&/\‘3V;LJ\SM‘JA.“s&.u_,.nu_ﬂu_hﬂ‘wd\@uﬂﬂmﬂ‘m‘i\u_’uu\em\uju\ M\Jﬂ\@.\ud/\;(gb/ﬂf\&

CGlsll e Yoreg Yaye

O sall JAUA sy /43 3 Y /95 Vo ¥ & VAN u&#\walwuﬂmw\w‘hyulsun@uu

M\LA}MULSUAAL_;&&_:L\JJS&M}Y/%/\/\ & Aoy u_\.alsu.bs“u.dm\\A.ud\A;n\uﬁ)ﬂu&\)ﬂﬂmw‘w\&}uu\@bﬂ\uju\
}cd}}dﬁy‘f@;‘}]\&u|c¢}b ‘_,Jb.\l\ojsmbﬂlw}ad);umjub/ahbﬁ).\dﬂ%VVV&V‘i A il casll cal (A gl
wm-u.‘clﬁsaaﬂA_\SMJL\;_UAJQ.\.\;‘JJJY\a;\.ﬂs‘;nl_ucﬂ_unu_\“}‘ M‘JA.‘\GA“}.AJAA_L\L\\M‘@\j&\my‘fu\)aﬂ‘uuﬂm)m
um|)JJY|f]M|uSmM 10 g a0 VY amy 940Y, Auh“}mgqum;ﬂlmbMJmuuﬁlumm\ei%ﬂVY Jlu.dl@ués;.\\m;ulsjeb\
H}A_Lm\\A..udl‘fbu,dlA.u.\n_:lﬁ).\l‘;ll_\.“_)Aal\ww).u;d\u.u)_\m|hld).b|uiu?h\ijukﬂlwul&dﬁmlc_)h‘y\@h};mm
G5y s AY) Ay Al Asdl<al) bl e e 55 O R Aailall ALiall 5 lay) el & DOllaall sda Jia e\.\;.m\ O o) Al yall o2a cilily

Jlaall 13 ‘E @U YT el_\sﬂ daanball clac Y s3gd CLA.A.AI.“J Ol el ‘;Jc Cilawall @.\.\Aﬂ Y add g\ Sl 3 lall clagad) alaaiul Jalss ) &ty

342



