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ABSTRACT

Studies on aphids infesting navel orange trees and their aphidophagous insect were conducted in newly
reclaimed sandy area at El-Khattara district, Sharkia Governorate, Egypt during 2020 and 2021 seasons. The
obtained results are summarized as follows: Four aphid species were recorded infested navel orange trees. 23
predaceous insect species belonging to four orders and eight families were recorded. Coleopterous species were
the most dominant, followed by the dipterous and neuropterous with general relative densities of 45.04, 26.44
and 24.46 % of the total recorded predators, successively. Four species of lacewing belonging to two families
were recoded i.e. C. carnea , Chrysemosa jeanneli (Navas) (Chrysopidae), Wesmaelius navasi (Andréu) and
Sympherobius fallax (Navas) (Hemerobiidae). The second and third species were first record in Egypt and
afrotropical region according to the distribution map number (136 and 106) , provided by the British Museum ,
respectively. Among all recorded predaceous species, Chrysoperla carnea (Stephens), Coccinella
undecimpunctat L., Sphaerophoria flavicauda Zett. and Coccinella septempunctata L., were the predominant
species, comprised 18.55, 17.90, 11.21 and 9.23 % of the total recorded predators, successively. Eight
parasitoids species were recorded viz., Diaeretiella rapae (M'Intosh), Aphidius colemani Viereck, Aphidius
matricariae Haliday , Aphidius sp., Lysiphlebus fabarum (Mars.), Trioxys sp. , Ephedrus sp.and Praon sp.
(Aphidiidae). The most dominant parasitoids were D. rapae, A.colemani, A. matricariae and Aphidius sp.,
with general relative densities of 59.69 ,17.52 , 8.12 and 7.48 % , respectively. There were positive highly

significant correlations between weekly numbers of the aphids and emerged parasitoids in both seasons.
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INTRODUCTION

Citrus is one of the most important fruit crop in Egypt
which characterized with high nutritive value, health for the
human specially children, in addition the exported citrus
quantity and or local citrus consumption beside several
industries of fruits or other parts of the tree, make the citrus first
crop in Egypt. However, navel orange trees cultivated in Egypt
and reached to 100676 fed. and the fruit production reached to
1663284 ton (Anonymus,2016). Citrus fruits are marketed
mainly as fresh fruit or as processed juice (Pena et al., 2007).
The citrus industry is one of the main components of
Mediterranean agriculture, helping to guarantee incomes in
underprivileged rural zones. As well, citrus fruits provide the
main source of vitamin C in the Mediterranean Basin,
contributing to the general nutritional supply (Dambier et al.,
2011). The orchard of citrus trees in Egypt is affected by
numerous species of insect pests a year round. The most
common sucking pests which attack citrus are aphids, mealy
bugs, scales insects and mites.

Recently, entomologists suggested Integrated Pest
Management (IPM) using all control methods to emphasize
the biological necessity of control agents (Dent, 1999 and
Schiiler et al., 1999). So, the present work was conducted in
the newly reclaimed pesticides- free area at El-Khattara
district, Sharkia Governorate, Egypt, to contribute and
provide information concerning the following points:

1. Survey of aphids species and their associated
aphidophagous insects on navel orange trees.
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2. Seasonal abundance and relative denesities of aphids
species and their associated aphidophagous insects on
these trees.

3. Effect of prevailing temperatures and relative humidities
on the aphids and their aphidophagous insect .

MATERIALS AND METHODS

Survey, relative densities and seasonal abundance of

aphidophagous insects associated with aphids infesting

navel orange trees during 2020 and 2021 seasons.

Sampling

Samples were taken weekly, it took place as soon as
the newly vegetative growth appeared to record the first date
of occurrence of aphid infestation and follow their fluctuation
all over the year. An area of about three feddans cultivated
with navel orange trees was chosen for this study. The
experiments were conducted in areas whereas normal
agricultural practices were used in due time and no chemical
control was applied. Five homogeneous trees of about the
same age, size, vigour and shape were selected at random
from each fruit trees under investigation and marked for the
present study. Ten leaves of different size were picked, from
the different sites, peripheral, inner zone, lower and middle
strata of the tree, thus, the sample consisted of fifty infested

leaves / sample. The collected samples were kept each in a

polyethylene bags, and carefully transferred to the laboratory,

to be examined under a stereoscopic microscope.

Nymphs and adults of aphids were directly counted.

Predators in most cases were directly counted, and in some few
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cases laboratory rearing was necessary for the immature stages
till the emergence of the adults. The predacious larvae which
observed on the collected samples, were separated and reared
individually in Petri- dishes (10 cm diameter), provided with
aphid individuals until pupation and emergence of the adults.
Mummified individuals of the aphids were transferred gently
from the infested samples using a fine brush, to test tubes (15x1
cm), covered with pieces of cotton wool and were kept till
emergence of the parasitoids. Adults and nymphs of the aphids
were reared in glass jars on pieces of plant leaves until
mummification of the parasitized individuals. Emerged
parasitoids were collected, counted and identified.

Unknown aphid lion species specimens were sent to the
Natural History Museum (British Museum) for identification.
These species were identified by Prof. Dr. Hannah Comnish,
Research Entomologist Systematic Entomology, Department
Communications and Taxonomic Services Unit, Natural
History Museum (British Museum), UK.

The parasitoids were identified in Biological Control
Department, Plant Protection Research Institute, Giza, Egypt
with the help of Prof. Dr. Ahmed R. Hamed, Chief of
Biological Control Researchers.

Prevailing temperatures and relative humidities were
obtained from the Meteorological Station in Zagazig Region.
Statistical Analysis

Simple correlation and simple regression values were
calculated according to COSTAT Computer Program (2005).

RESULTS AND DISCUSSION
Survey and seasonal abundance of aphid species
infesting navel orange trees:
Survey of aphid species

Four aphid species belonging to Homoptera,
Aphididae were recorded infesting leaves of navel orange,
i.e., Aphis gossypii (Glover), Aphis citricola ( van der Goot),
Myzus persicae (Sulzer) and Aphis craccivora Koch .

Glncan, et al., (2008) recorded five aphid species
infesting trees of navel orange were A .spiraecola, A.
craccivora, T. aurantii, M. persicae and A. gossypii .

The obtained results are in agreement with those of Ali
(2009), Youssif (2015), Lebbal and Laamary (2016) and
Kalaitzaki et al., (2019). They mentioned that navel orange trees
attacked by many number of pests. The most injurious were
aphids, A. gossypii, Acitricola, M. persicae, A. craccivora,
Aphis nerii (Boyer) and Macrosiphum euphorbiae (Thomas).

Also, Mohsen (2019). recorded two species of aphids
infested navel orange trees namely : A. gossypii and A.citricola.
Seasonal abundance of aphids

The differentiation of aphids infesting leaves of navel
orange were not taken into consideration during the course
of this investigation. So, aphids will be referred to the
counting of different aphid species.

Data represented in Table (1) illustrated the
fluctuations in the population of aphid complex on leaves of
navel orange under the prevailing climatic conditions
through the two successive seasons of 2020 and 2021.

In the first season, the data presented in Table (1) reveal that the
aphid infestation occurred during the period from the 1% week of
April till the 3@ week of August 2020. During this period, the
aphid population was fluctuated to showed five peaks. The first
one, 690 specimens / sample was in the 1% week of May at
means of 23.3°C and 61.1 % RH. The second lower activity

peak of 365 aphid / sample was in the 4" week of May at
means of 30.7 °C and 59.9% RH. The third one, 910
individuals/ sample, took place in the 3™ week of June at means
of 27.7°C and 60.7% RH. The fourth and highest peak with 949
specimens / sample was in the 2" week of July at means of 30.3
°C and 67.7% RH. The fifth peak, 535 aphid / sample was
in the 3 week of July at means of 29.5 °C and 65.0% RH. The
highest and lowest monthly total numbers of the aphids were
recorded during July and August with counts 2729 and 230
individuals, respectively. The mean numbers of the aphids
during the season was 334.36 individuals / sample.

Table 1. Seasonal abundance of aphid species infesting
leaves of navel orange in the newly reclaimed
sandy area at El-Khattara district, Sharkia
Governorate during 2020 season.

Number of aphids Corresponding
[sample means of

Weekly (50 leaf) Temp. RH.
date of Aphid species %
sample
and = «© § © ﬁ
monthly g 8 & 2 5
count s 8 8 § =

< < = g ke
Apr., 1% 100 10 0 O 20 222 522
2nd 3% 15 0 0 50 224 556
3rd 53 5 0 0 103 251 584
4 83 100 0 0 183 292 679
5 130 340 12 20 502 283 609
Total 311 515 12 20 858
May, 1% 200 380 30 80 690 233 611
2 220 110 25 75 430 255 597
3rd 230 50 20 60 360 299 595
4 310 40 15 0 365 307 599
Total 960 580 90 215 1845
Jun,, 1¢ 120 35 10 0 165 277 633
2m 150 10 7 30 197 304 605
3 80 10 5 45 910 277 607
40 340 12 3 67 422 289 619
Total 1460 67 25 142 1694
Jul., 1% 300 10 2 140 452 309 689
2m 840 7 2 100 949 303 677
3 3« 500 5 0 30 53 295 650
4t 540 3 0 10 553 300 665
5t 240 0 0 0 240 302 653
Total 2420 25 4 280 2729
Aug., 1 100 0 O 0 100 335 685
2m 80 0 0 0 80 318 689
3r 50 0o 0 0 50 301 665
4t 0 0 0 0 0 293 683
Total 230 0 0 0 230
General total 5381 1187 131 657 7356
Mean 224.59 53.95 5.95 29.86 334.36

Data arranged in Table (2) revealed that in the
second season, 2021, the aphid infestation occurred as in the
first season from the 1% week of April till the third one of
August. Aphids population indicated three peaks during the
season. The first peak, 569 individuals/ sample, took place in
the first week of May at means of 25.6 °C and 62.2% RH.
The second and highest one, 980 individuals/sample was in
the 3"week of June at means of 28.5 °C and 61.8% RH. The
third and lowest one, 383 individuals/sample during the 2
week of July at means of 29.9 °C and 61.7% RH.

The highest and lowest monthly total number of the
aphids were recorded during June and August, with counts
of 1867 and 63 individuals, successively. The mean numbers
of the aphids during the seasons was 271.32 individuals /
samples. The aphids population in the first season was
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relatively higher as compared with that in the second one,
with counts of 7356 and 5969 specimens, successively.

Table 2. Seasonal abundance of aphid species infesting
leaves of navel orange in the newly reclaimed
sandy area at El-Khattara district, Sharkia
Governorate during 2021 season.

Table 3. Simple correlation coefficient (r) and simple
regression coefficient (b) between weekly mean
numbers of aphids infesting navel orange trees
and corresponding means of temperature (°C)
and relative humidity (RH%) in newly
reclaimed sandy area at El- Khattara district,
Sharkia Governorate during the two successive
growing seasons, 2020 and 2021.

Number of aphids Corresponding
/sample means of
ool G0lest)
sample Aphid species
and 5 = 8 o . Temp. RH.
monthly é 8 8§ £ B8 € %
count E & g 2 '§.
< < = <
Apr., 1¢ 18 8 0 0 26 238 577
2 3% 10 O 0 45 212 542
3 66 59 O 0 125 228 522
4t 130 115 0 0 245 2718 622
5 100 288 O 15 403
Total 349 480 0 15 844
May, 1% 220 300 20 29 569 256 622
2 370 9 18 65 552 288 602
3 38 4 17 42 491 278 609
4t 122 2 12 10 166 295 585
Total 1100 465 67 146 1778
Jun,, 1¢ 100 70 1 0 171 299 624
2 20 12 3 22 247 311 594
3d 9%0 18 O 12 980 285 618
4 420 17 O 32 469 271 628
Total 1680 117 4 66 1867
Jul,, 1% 20 5 1 100 326 308 629
22nd 3B 5 3 25 383 299 617
3d 30 2 2 25 329 315 630
4t 240 1 2 14 257 310 628
5 122 0 0 0 122 308 615
Total 1232 13 8 164 1417
Aug., 1 25 0 0 0 25 325 675
2 20 0 0 0 20 303 683
3 18 0 0 0 18 315 665
4t 0 0 0 0 0 303 683
Total 63 0 0 0 63
Generaltotal 4424 1075 79 391 5969
Mean 201.09 4886 359 17.77 27132

The obtained results are in agreement with those of the
following investigators. Ali (2009) in Egypt who indicated
that the population density of aphids reached to the
maximum population density in 3 week of June.

Lebbal and Laamary (2016) reported that the
population densities of aphids on navel orange trees occurred
in high numbers during May and July.

Kalaitzaki et al., (2019) indicated that the infestation
by aphids on navel orange trees started during the 3™ week
of May. The population reached a peak during the 4™ week
of June and disappeared towards the end of August.

Mohsen  (2019) in Egypt revealed that the
numbers of A.gossypii peaked in last week of April and in
the first half of May during two respective seasons.

There were positive insignificant and negative high
significant correlations between mean of temperatures and
numbers of the aphids during the two respective seasons
(Table 3). Also, relative humidities had positive insignificant
effects, being negative insignificant in the first and second
seasons, respectively.

r (Values) b (\Values)
Considered weather ~ First  Second First Second
Fa factor season  season  season season
2020 2021 2020 2021
Numbers of aphids and ,
mean temp, °C 0.042ns -0.731** 0577 -10.138
Numbers of aphids and  y7gns 99705 1683 5426

mean R.H. %

n.s = Non significant  **=Highly significant

Survey and Seasonal abundance of the aphidophagous
insect predators.

Survey and relative densities of aphidophagous insect
predators:

Data given in Table (4) show the relative densities of
aphidophagous insect predators associated with aphids on
leaves of navel orange during 2020 and 2021 seasons. As
shown, 23 predaceous species belonging to eight families
and four orders were recorded.

The orders could be arranged asendingly according to
their general relative densities during the two successive seasons
of study as follows : Hemiptera (4.06%), Neuroptera (24.46%),
Diptera (26.44%) and Coleoptera (45.04%). Hemipterous
species included Orius albidipennis (Reut.), Orius laevigatus
Fieb. and Orius niger (Wolff) (Anthocoridae), Neuropterous
ones were Chrysoperla carnea (Stephens), Chrysemosa
jeanneli  Navds, Wesmaelius navasi (Andréu) and
Sympherobius fallax Navas. Dipterous predators specimens
were Sphaerophoria flavicauda Zett, Xanthogramma
aegyptium Wied., Metasyrphus (= Syrphus) corollae (Fabr.),
Paragus aegyptius Macq., Scaeva albomaculata Macq.
(Syrphidae), Aphidoletes aphidimyza (Rond.) (Cecidomyiidae),
Leucopis puncticornis aphidivora Rond. (Ochthiphilidae) and
Coleopterous ones were Coccinella undecimpunctata L.,
Coccinella septempunctata L., Coccinella 9-punctata L.,
Hippodamia variegate Goeze, Scymnus interruptus (Goeze),
Scymnus syriacus Mars., Cydonia vicina nilotica Muls.,
Cydonia vicina isis Cr. (Coccinellidae) and Paederus alfierii
(Koch) (Staphylinidae).

The present results coincided with those of Aliev and
Kurbanov (1981) in USSR, mentioned that C. carnea is one
of the most active chrysopids associated with A. gossypii on
citrus including  navel orange and mandarin trees.
Michelena and Sanchis (1997) in Spain, found that the
predators included C. carnea and C. septempunctata were
abundant when aphid populations peaked, whereas
chrysopids appeared later when aphid numbers decreased in
orange (cv. Oroval, navel orange and mandarin) orchards.

Giincan, et al., (2008) who stated that the most imported
predators attacking citrus aphid infesting navel orange trees
were C. undecimpunctata, C. carnea, A. aphidimyza and S.
corolla.

Ali (2009) recorded five insect predators belonging to
four orders and four families associated with aphids infesting
leaves of navel orange. They were C. undecimpunctata, A.
aphidimyza, O. albidipennis , C. carnea and M. corollae.
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Table 4. Survey and relative densities of aphidophagous insect predators associated with aphids infesting leaves of
navel orange in the newly reclaimed sandy area at El-Khattara district, Sharkia Governorate during 2020

and 2021 seasons
. . 2020 2021 General
Order Family Species No. % No. 9% No. %
Orius albidipennis (Reut.) 13 150 25 192 38 175
Hemiptera Anthocoridae Orius laevigatus Fieb. 11 127 19 146 30 138
Orius niger (Wolff) 8 0.92 12 092 20 0.92
Total 32 369 56 431 88
% 4.06
- Chrysoperla carnea (Stephens) 190 2191 212 1631 402 1855
Neuroptera a.Chrysopidae Chrysemosa jeanneli Navas 40 461 45 346 8 392
b.Hemerobiidae Wesmaelius navasi (Andréu) 12 138 14 108 26 021
) Sympherobius fallax Navés 7 0.81 10 o077 17 0.78
Total 249 2872 281 2162 530
% 24.46
Sphaerophoria flavicauda Zett. 33 381 210 1615 243 1121
Xanthogramma aegyptium Wied. 25 288 90 692 115 531
Diptera a. Syrphidae Metasyrphus (:Syrphus_) corollae (Fabr.) 20 231 53 408 73 3.37
Paragus aegyptius Macq. 18 208 42 323 60 277
Scaeva albomaculata Macq. 17 19 22 169 39 1.80
b.Cecidomyiidae Aphidoletes aphidimyza (Rond.) 11 127 18 138 29 134
c. Octhiphilidae Leucopis puncticornis aphidivora Rond. 10 115 4 031 14 065
Total 134 1546 439 3377 573
% 26.44
Coccinella undecimpunctata L. 188 208 200 1538 388 17.90
Coccinella septempunctata L. 85 980 115 885 200 923
Coccinella 9- punctata L. 55 634 42 323 97 448
a. Coccinellidae Hippodamia variegate Goeze 36 415 40 308 76 351
Coleoptera : Scymnus interruptus (Goeze) 23 265 33 254 5 258
Scymnus syriacus Mars. 21 242 18 138 39 0.81
Cydonia vicina nilotica Muls. 18 208 25 192 43 1.98
Cydonia vicina isis Cr. 16 18 30 231 46 212
b. Staphylinidae Paederus alfierii (Koch) 10 115 21 161 31 143
Total 452 5213 524 4030 976
% 45.04
General total 867 1300 2167
% 100.00 100.00 100.00

Bouhachem, (2014) recorded 16 species of natural
enemies on citrus aphids infesting navel orange, eight
predators and eight parasitoids. Among predators preying
on aphid colonies, five coccinellids with a frequency of
6% were the most abundant predators: C. septempunctata,
Scymnus  subvillosus (Goeze), Adalia bipunctata (L.),
Chilocorus bipustulatus  (Linnaeus) and Hippodamia
variegate (Goeze), then less abundant one cecidomyiid
(3%): A. aphidimyza, one chrysopid (0.2%): C. carnea, and
one syrphid fly larvae (0.6%): Episyrphus balteata.

Seasonal abundance of the main aphidophagous insect
predators in relation to aphids, temperature and relative
humidity:

Total Orius species:

The seasonal abundance of O. albidipennis, O.
laevigatus and O. niger were represented as total numbers of
Orius species.

Data given in Table (5) reveal that in the first, 2020,
season, of study, Orius species began to appear with five
individuals in the 1% week of May till the 2™ week of June.
During this period, the predators population showed two peaks
of activity. The first one, ten individuals / 360 aphids, took place
in the 3™ week of May at means of 29.9°C and 59.5% RH. The
second peak with four individuals / 165 aphids, occurred in the
first week of June, at means of 27.7°C and 63.3% RH.
Thereafter the predator number was decreased gradually and
completely disappeared in July and August. The maximum total
monthly number, 25 predators / 1845 aphids, was obtained

during May. Orius species during the whole season appeared a
mean of one individual: 229.88 aphids.

As shown from the obtained data in Table (6), in the
second season, 2021, the Orius species were occurred from
the 1% week of May till the 3 week of June. During this
period, the predators population showed two peaks of
activity. The first one, 18 individuals/ 491 aphids, took place
in the 3" week of May at means of 27.8 °C and 60.9% RH.
The second peak with 14 specimens / 171 aphids, occurred
in the first week of June, at means of 29.9°C and 62.4 % RH.
The predator population showed the highest value of 38
specimens / 1778 aphids during May , while only 18
predators/ 1867 aphids was recorded during June. The mean
ratio of predator: prey was 1:106.59.

Chrysoperla carnea (Stephens)

Data arranged in Table (5) and plate (1) revealed that in
the first, 2020, season, of study, C. carnea began to appear with
five individuals / 103 aphids was in the 3 week of April, two
weeks late after the first record of the aphid. The population
of this predator indicated two peaks of activity. The first one, 30
individuals/ 690 aphids, took place in the 1% week of May at
means of 23.3°C and 61.1% RH. The second and highest peak
with 35 lacewings / 910 aphids, occurred in the third week of
June, at means of 27.7°C and 60.7% RH. Thereafter the
predator number was decreased gradually and completely
disappeared in the end of season. The predator population
showed the highest value of 85 specimens / 1694 aphids during
June , while only 28 predators/ 858 aphids was recorded during
April. The mean ratio of predator: prey was 1:38.72.
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Table 5. Seasonal abundance of aphidophagous insect predators in relation to aphids, temperature and relative
humidity on navel orange trees in the newly reclaimed sandy area at El-Khattara district, Sharkia
Governorate during 2020 season.

n Correspondi
Weekly date s E Number of collected predators mearr?s ofng
of samples 5 & Hemipterous Neuropterous Dipterous Coleopterous
and = 2 8 = 7 Te 00§ = - + Predators ©
monthly = g =R e .2 % ke £e £ 3 E § 28 S B8 prey 5
count Z= 52 § ©5 c & £g <3 g% 88 “£ 2§ o £ Z

o @ o &z 4 a° g 8 £ weekly
Apr., 1¥ 20 0 0 0 0 0 0 0 0 0 0 0 020 222 522
2nd 50 0 0 0 0 0 0 0 0 0 0 0 050 224 556
3w 103 0 5 0 0 0 5 0 0 10 0 20 1515 251 584
4h 183 0 10 0 0 0 13 0 0 17 0 40 1:.458 292 679
5t 502 0 13 0 0 0 14 0 0 31 0 58 1:866 283 609
Total 858 0 28 0 0 0 32 0 0 58 0 118
May, 1% 690 5 30 3 1 0 25 1 3 53 1 122 1:566 233 611
2nd 430 8 25 7 3 3 30 3 2 41 2 124 1:344 255 597
3ud 360 10 10 0 7 4 15 2 1 31 5 95 1:379 299 595
4 365 2 7 6 1 0 10 1 0 23 2 52 1:7.02 307 599
Total 1845 25 72 26 12 7 80 7 6 148 10 393
Jun., 1% 165 4 10 7 0 0 1 0 0 18 0 40 1:413 277 633
2nd 197 3 20 4 0 0 0 0 0 15 0 42  1:469 304 605
3 910 0 35 2 0 0 0 4 0 41 0 82 1:1110 277 607
4h 422 0 20 1 0 0 0 0 4 33 0 58 1:728 289 619
Total 1694 7 85 13 0 0 1 4 4 107 0 221
Jul., 1% 452 0 5 0 0 0 0 0 0 30 0 35 1:1291 309 689
2nd 949 0 0 0 0 0 0 0 0 53 0 53 1:1791 303 677
3 535 0 0 0 0 0 0 0 0 25 0 25 12140 295 65.0
4 553 0 0 0 0 0 0 0 0 19 0 19 1:2911 300 665
5h 240 0 0 0 0 0 0 0 0 2 0 2 1:120 302 653
Total 2729 0 5 0 0 0 0 0 0 129 0 134
Aug., 1 100 0 0 0 0 0 0 0 0 0 0 0 0:100 335 685
2nd 80 0 0 0 0 0 0 0 0 0 0 0 0:80 318 689
3dd 50 0 0 0 0 0 0 0 0 0 0 0 0:50 301 665
4 0 0 0 0 0 0 0 0 0 0 0 0 0:0 29.3 683
Total 230 0 0 0 0 0 0 0 0 0 0 0
General total 7356 32 190 40 12 7 113 11 10 442 10 867
Predators : 1 1: 1: 1 1 1 1: 1: 1 1 1
prey ratio 229.88  38.72 1839 6131050.86 65.10 668.73 7356 16.64 735.6 8.48

(3) Wesmaelius navasi (Andréu) (4) Sympherobius fallax Navas
Plate 1. Four species of lacewings associated with aphids infesting navel orange trees, the second and the third species
first record in Egyftypt and afrotropical region.
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Table 6. Seasonal abundance of aphidophagous insect predators in relation to aphids, temperature and relative
humidity on navel orange trees in the newly reclaimed sandy area at El-Khattara district, Sharkia

Governorate during 2021 season.

ngg';ll}' Number Number of collected predators m’;‘g
samples of  Hemipterous Neuropterous Dipterous Coleopterous

?nngmhly fgffi?f ospees CC W S Smid A Lpucioomis Cosirelid P Tota Z"f:;artgtrjf)'nnp RH
count camea jeanneli navasi fallax species aphidimyza aphidivodra  species  alfierii number weekly °C %
Apr., 1% 26 0 0 0 0 0 0 0 0 0 0 0 0:26 238 57.7
2nd 45 0 0 0 0 0 0 0 0 0 0 0 045 212 542
3 125 0 3 0 0 0 0 0 0 13 0 16 1:781 228 522
4t 245 0 10 0 0 0 5 0 0 21 0 36 1:681 278 622
5t 403 0 15 3 0 1 41 0 0 35 0 95  1:424

Total 844 0 28 3 0 1 46 0 0 69 0 147

May, 1% 569 3 25 7 2 3 73 1 0 61 1 176  1:323 256 62.2
2 552 10 11 13 7 6 62 5 2 40 3 159 1:347 288 60.2
3rd 491 18 8 9 3 0 43 10 1 25 5 122 1:402 278 609
4t 166 7 5 7 1 0 20 2 1 20 0 63 1:263 295 585
Total 1778 38 49 36 13 9 198 18 4 146 9 520

Jun,, 1 171 14 11 3 1 0 13 0 0 25 0 67 1:255 299 624
2 247 3 13 2 0 0 10 0 0 21 10 59  1:419 311 594
3 980 1 33 1 0 0 90 0 0 51 2 178 1:551 285 61.8
4t 469 0 21 0 0 0 35 0 0 25 0 8l 1:579 271 628
Total 1867 18 78 6 1 0 148 0 0 122 12 385

Jul, 1% 326 0 17 0 0 0 10 0 0 37 0 64 1509 308 629
2 383 0 13 0 0 0 9 0 0 59 0 8l 1:473 299 617
3™ 329 0 12 0 0 0 3 0 0 31 0 46 1:715 315 630
4t 257 0 11 0 0 0 2 0 0 21 0 34 1:756 310 628
5t 122 0 4 0 0 0 1 0 0 18 0 23 1:530 308 615
Total 1417 0 57 0 0 0 25 0 0 166 0 248

Aug., 1% 25 0 0 0 0 0 0 0 0 0 0 0 0:25 325 675
2nd 20 0 0 0 0 0 0 0 0 0 0 0 0:20 303 683
3 18 0 0 0 0 0 0 0 0 0 0 0 0:18 315 665
4t 0 0 0 0 0 0 0 0 0 0 0 0 0:0 303 683
Total 63 0 0 0 0 0 0 0 0 0 0 0 0:63

General total 5969 56 212 45 14 10 417 18 4 503 21 1300

Predators : 1 1 1 L L 1 1 1 1 1 1

prey ratio 10659 2816 13264 42636 5%69 1431 33161 149225 1187 28424 4.59

As shown from the obtained data in Table (6), in the
second season, 2021, the predator was occurred from the 3"
week of April till the last week of July. During this period,
the green lacewing population showed two peaks of activity.
The first one, 25 individuals/ 569 aphids, took place in the 1%
week of May at means of 25.6 °C and 62.2% RH. The
second and highest peak with 33 ladybeetles / 980 aphids,
occurred in the third week of June, synchronized with the
peak of the aphids, at means of 28.5°C and 61.8% RH. The
predator population showed the highest value of 78
specimens/1867 aphids during July, while only 28 predators/
884 aphids was recorded during April. The mean ratio of
predator: prey was 1:28.16.

Chrysemosa jeanneli Navas

According to the distribution map number 136 which
provided by the Natural History Museum (British museum),
the Chrysopid, C. jeanneli is first record in Egypt and its
geographical distribution was given as in Africa: Namibia,
South Africa, Botswana, Kenya, Tanzania and Swaziland.

In the first season, 2020, data presented in Table (5)
and plate (1), showed that lacewing started to appear in the first
week of May with tree individuals / 690 aphids. Then, the
lacewing population was fluctuated, showing two peaks. The
first peak with ten specimens/ 360 aphids, occurred in the 3
week of May at means of 29.9°C and 59.5%RH. The second
one, seven lacewings/ 165 aphids, in the first week of June at
means of 27.7°C and 63.3% RH. The highest total monthly
number, 26 predators/ 1845 aphids, was recorded during May,

while only 13 predators/ 1694 aphids was recorded during
June. The mean ratio of predator: prey was 1:183.9.

In the second season, 2021, data given in Table (6),
indicate that the predator was detected from the 5™ April week
of July till the 3 week of June. During this period, the
lacewing population showed one peak of count with 13
individuals /552 aphids in the 2™ week of May at means of
28.8 °C and 60.2% RH. The maximum monthly total number,
36 predators/ 1778 aphids was recorded during May, and the
lowest one, three predators/ 844 aphids, occurred during April.
The predator prey ratio during the season was 1:132.64.
Wesmaelius navasi (Andréu)

According to the geographical distribution map number
106 which obtained from the Natural History Museum (British
Museum), the hemerobiid, Wesmaelius navasi (Andréu) is a
first record in afrotropical region. The predator was recorded in
Europe (Madrid, Malta, Makaromesien, Creta, Marruecos,
Conary and France). Asia (Anatolia, Irag, Israel, Afghanistan,
Pakistan, China, Iran, Lebanon, Armenia and Palestine).
America (California). This is the first record of the predator in
Egypt.(NHM Reg.N0.15902013.)

As clearly shown from the obtained data in Table (5)
and plate (1) in the first, season, 2020 the brown lacewing, W.
navasi was recorded only in May. The population of this
predator indicated the unique peak, seven individuals/ 360
aphids, took place in the 3 week of May at means of 29.9°C
and 59.5% RH. The mean ratio of predator; prey was 1:613.00
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In the second season, 2021, data given in Table (6),
indicate that predator was detected from the 1% week of May
till the 1% week of June. During this period, the brown
lacewing population showed one peak of count with seven
individuals /552 aphids in the 2@ week of May at means of
28.8 °C and 60.2% RH. The predator population showed the
highest value of 13 specimens / 1778 aphids during May ,
while only one predator / 1867 aphids was recorded during
June. The mean ratio of predator: prey was 1:426.36.

Total syrphid species:

The seasonal abundance of S. flavicauda, X.
aegyptium, M. corolla, P. aegyptius and S. albomaculata
were represented as total numbers of syrphid species .

In the first season , 2020, data obtained in Table (5)
, reveal that the first record of syrphids, five individuals/
sample, started two weeks late after the first appearance of
the aphids , 103 individuals / sample, in the 3 week of April
at means of 25.1°C and 58.4% RH. Then, the syrphids
population was increased reaching its highest peak of 30
predators/430 aphids in the 2™ week of May at means of
25.5°C and 59.7% RH. The syrphids population was
fluctuated with a tendency to decrease, but it was found until
the last sample in the first week of June. The maximum total
monthly number, 80 predators/ 1845 aphids, occurred during
May and the lowest ones, one predator/ 1694 aphids, were
obtained during June. The mean ratio of syrphid species:
aphids during the season was 1:65.10.

As shown from the obtained data in Table (6) , the first
occurrence of syrphids in the second , 2021, season with five
individuals/ 245 aphids was in the 4" week of April, three
weeks late after the first record of the aphid. Syrphids
population indicated two peaks during the season. The first
one, 73 individuals/ 569 aphids, took place in the 1% week of
May, at means of temperature and relative humidity were
25.6°C and 62.2%RH., respectively. The second and highest
one, 90 syrphids/ 980 aphids, was in synchronization with the
peak of aphids, occurred in the 3 week of June at means of
28.5°C and 61.8%RH. The maximum total monthly numbers,
198 predators/ 1778 aphids, was recorded during May,
followed by 148 predators/ 1867 aphids and 25 predators /
1417 aphids during June and July , successively. The mean
ratio of syrphid species: aphids during the season was 1:14.31.
Total coccinellid species:

The seasonal abundance of C. undecimpunctata, C.
septempunctata, C. 9- punctata, H. variegate, S. interruptus,
S. syriacus, C. vicina nilotica and C.vicina isis were
represented as total numbers of coccinellid species .

Data given in Table (5) , revealed that in the first, 2020,
season, of study, coccinellid species began to appear with ten
individuals/ 481 aphids / sample in the 3™ week of April . Then,
the coccinellids population was fluctuated, showing three peaks
during the period till the last week of July. The first peak with 53
specimens/ 690 aphids, occurred in the 1% week of May at
means of 23.3°C and 61.1%RH. The second and lowest one, 41
coccinellids / 910 aphids, in the 3™ week of June at means of
27.7°C and 60.7% RH. The third peak with 53 Ladybeetles/
949 aphids, was in synchronization with the peak of aphid,
occurred in the 2™ week of July at means of 30.3°C and
67.7%RH. The highest total monthly number, 148 predators/
1845 aphids, was recorded during May, and the lowest one, 58
predators / 858 aphids, occurred during April. The predators :
prey ratio during the season was 1:16.64.

The obtained data in Table (6) cleared that in the
second season, 2021 , the coccinellid species was occurred
from the 3 week of April till the 5" week of July. During this
period, the ladybeetles population showed four peaks of
activity. The first and highest peak, 61 individuals/ 569 aphids,
took place in the 1% week of May at means of 25.6°C and
62.2% RH. The second and lowest peak with 25 ladybeetles /
171aphids, occurred in the 1% week of June, at means of
27.7°C and 63.3% RH. The third peak , 51 predators/ 980
aphids , was recorded in the 3™ week of June at means of 27.7
°C and 60.7 % RH. The fourth peak records 59 predators/ 383
aphids, was detected in the 2 week of July at means of 30.3
and 67.6% RH. The ladybeetles population showed the
highest value of 166 specimens / 1417 aphids during July ,
while only 69 predators/ 844 aphids was recorded during
April. The mean ratio of predator: prey was 1:11.87.

Total number of aphidophagous insect predators in
relation with aphids infestation :

In the first, 2020 season, data presented in Table (5),
reveal that the predators occurred from the 3™ week of April
till the 5™ week of July. During this period, the predators
population showed three peaks of activity. The first and
highest peak, 125 predators/ 430 aphids, took place in the 2™
week of May at mean of 25.5°C and 59.7% RH. The second
peak, 82 predators/ 910 aphids, took place in the 3™ week of
June at mean of 27.7°C and 60.6%RH.Thereafter, the
predators population was decreased gradually to record its
minimum value , 53 individuals / 949 aphids in the 2™ week
of July at means of 30.3°C and 67.7% RH. The highest total
monthly counts of 394 predators / 1845 aphids, was found
during May, while the lowest value of 118 predaotrs / 858
aphids was found during April. The mean of predators: prey
ratio during the whole season was 1: 8.48. Data presented in
Table (6) showed that in the second, 2021, season, the
predators were observed all- round the season with exception
of August. Their population indicated four peaks of activity.
The first one, 176 individuals / 569 aphids, was detected in the
first week of May, at means of 25.6°C and 62.2%RH. The
second and lowest peak, 67 predators/ 171 aphids, took place
in the 1% week of June at mean of 29.9°C and 62.4%RH. The
third and highest one, 178 predators/ 980 aphids, took place
in the 3 week of June at mean of 28.5°C and 61.84%RH.
The fourth and intermediated one 81 predators/ 383 aphids,
occurred in the 2 week of July at means of 29.9°C and
61.7%RH. The highest total monthly number, 520 predators/
1778 aphids, was recorded during May, and the lowest one,
147 predators/844 aphids, occurred during April. The
predators: prey ratio during the season was 1: 4.59.

Statistical analysis in (Table 7) indicated that there
were positive highly significant and positive insignificant
correlations between aphids and predators count during the
two  successive seasons, whereas (r) values were 0.637**
and 0.336™ during the first and second seasons, respectively.
Table 7. Simple correlation and simple regression between

weekly numbers of aphids and numbers of predators
on navel orange trees in the newly reclaimed sandy
area at EFKhattara district, Sharkia Governorate
during during 2020 and 2021 seasons

Season r (Values) b (Values)
First season (2020) 0.637** 113.499
Second season (2021) 0.336 "¢ 88.640

n.s = Non significant ** = Highly significant
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Survey and relative densities of the parasitoids and the
parasitism percentages:
Survey and relative densities of the parasitoids:

Data obtained in Table (8) and plate (2) indicated that
eight primary parasitoid species were recorded. The parasitoids
could be arranged descendingly according to their general
relative densities during the two seasons of study as follow:
Diaeretiella rapae (M'Intosh), Aphidius colemani Viereck,
Aphidius matricariae Haliday , Aphidius sp., Lysiphlebus
fabarum (Mars.), Trioxys sp. , Ephedrus sp.and Praon sp.
(Aphidiidae) with 59.69, 17.52, 8.12, 7.48,4.33,1.13,0.89 and
0.84 % of the total collected parasitoids, successively.
Different results are recorded by several investigators as
follow:

Stary, (1976)  revealed that A. matricariaeis a
parasitoid of that aphids on navel orange trees. Tomanovic,
et al. (2009) reported that Ephedrus sp. attack citrus aphid
infesting navel orange trees.

Ziki¢, et al., (2009) stated that the most important
parasitoid was L. fabarum, parasitized in all aphid species of
the genus encountered, A. gossypii, M. persicae and T.
aurantii - and developed successfully to adult in

accounting over 10% of the parasitoids . A. matricariae

was the first in abundance on M. persicae (42%) compared

to A. gossypii (8%) and T. aurantii (7%) but it was not

detected on A. spiraecola. The third frequent parasitoid was

T. angelicae (9%) and the fourth one L. testaceipes (6.5%).

Table 8. Survey and relative densities of aphid parasitoids
on navel orange in the newly reclaimed sandy area
at El-Khattara district, Sharkia Governorate
during 2020 and 2021 seasons.

2020

2021 General

Species Family Number % Number % Number %
Diaeretiella

rapae (MIntosh) Apfidicee 533 5190 680 6766 1213 59.69
Aphidius

colemani Viereck 244 2375 112 1114 356 1752
Aphidius

matricariae Haliday 85 828 80 79 165 812
Aphidius sp. 77 750 75 746 152 7.48
Lysiphlebus

fabarum (Mars) 55 53 33 328 83 433
Trioxys sp. 13 127 10 100 23 113
Ephedrus sp. 10 097 8 080 18 089
Praonsp. 10 097 7 070 17 084
Total 1027 10000 1005 10000 2032 1000

-

Digeretiella rapag (M Intosh)

S,

\ -

T~

4 Aphidius sp. .

Ephedrus sp.
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s
Praonsp. |,

Plate 2. Eight insect parasitoid species parasitized on aphids infesting navel orange trees during 2020 and 2021 seasons

Bouhachem, (2014) recorded 16 species of natural
enemies on citrus aphid infesting navel orange trees, eight
predators and eight parasitoids. Parasitoids have the second
most important activity to reduce the citrus aphid (5.1%) and
were identified as A.matricariae, A. colemani, Ephedrus
persicae Froggatt, L. fabarum, L. testaceipes, Praon volucre
(Haliday), Trioxys angelicae Haliday, and D. rapae. They
also found two hyperparasitoids belonging to genera
Pachyneuron and Phaenoglyphis. Among aphid enemies,
the four parasitoids L. fabarum, A. matricariae, T. angelicae,
and L. testaceipes, and the lady beetle S. subvillosus, seem
interesting to be used in an IPM program.

Different results are recorded by several investigators
as follows: Ali (2009) indicated that parasitoids, D. rapae,
Aphidius spp., and Charips sp. attack citrus aphid infested
tress of navel orange.

Parasitism percentages:

In the first season, 2020, data obtained in Table (9)
reveal that the parasitism occurred during the period from
the 4" week of April till the 1% week of August. The
parasitism percentages were fluctuated to show six peaks.
The first and lowest one, 9.29%, occurred in the 4™ week of
April at means of 29.2°C and 67.9% RH. The second peak,
15.59%, took place in the 2™ week of May at means of
25.5°C and 59.7%RH. The third one, 22.19%, was recorded
in the 4" week of May at means of 30.7 °C and 59.9%RH.
The fourth and highest one, 23.70%, occurred in the 4" week
of June at means of 28.9°C and 61.9% RH. The fifth one,
18.32%, occurred in the 3™ week of July at means of 29.5°C
and 65.0% RH. The sixth one, 11.00 %, occurred in the 1%
week of August at means of 33.5°C and 68.5% RH. The
highest monthly mean of parasitism percentages, 17.13%,
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took place during May, while the lowest one, 4.78%, was
observed during August. The mean percentage of parasitism
during the whole season, 13.96%.

Table 9. Parasitism percentages of aphids infesting navel
orange trees in the newly reclaimed sandy area
at El-Khattara district, Sharkia Governorate
during 2020 season.

Weekly date Number Corresponding
of samples of Parasitism means of
and collected emerged % Temp. R.H
monthly count aphids parasitoids °C %
Apr., 1% 20 0 0.00 222 522
2nd 50 0 0.00 224 55.6
3 103 0 0.00 251 58.4
4t 183 17 9.29 292 67.9
5 502 43 8.57 283 60.9
Total 858 60

Mean 6.99

May, 1% 690 135 19.57 233 61.1
2 430 53 15.59 255 59.7
3 360 47 13.06 299 59.5
4 365 81 22.19 30.7 59.9
Total 1845 316

Mean 17.13

Jun,, 1% 165 35 2112 217 63.3
2 197 30 15.23 304 60.5
3¢ 910 90 9.89 217 60.7
4 422 100 23.70 289 61.9
Total 1694 255

Mean 15.05

Jul,, 1 452 85 18.81 309 68.9
2nd 949 133 14.01 30.3 67.7
3¢ 535 98 18.32 295 65.0
4t 553 53 9.58 30.0 66.5
5 240 16 6.67 30.2 65.3
Total 2729 385

Mean 14.11

Aug., 1% 100 11 11.00 335 68.5
2 80 0 0.00 318 68.9
3¢ 50 0 0.00 301 66.5
4 0 0 0.00 293 68.3
Total 230 11

Mean 4.78

General total 7356 1027

Mean 13.96

Data arranged in Table (10) indicated that the parasitism
in the second season, 2021, was recorded from 3" week of April
till the last week of July. During this period the parasitism
percentages were fluctuated to record four peaks. The first one,
22.67%, was found in the 1% week of May at means of 25.6°C
and 62.2% RH. The second peak, 21.08%, took place in the 4"
week of May at means of 29.5°C and 58.5% RH. The third one,
20.65%, occurred in the 2™ week of June at means of 31.1°C
and 59.4%RH. The fourth and highest one, 30.06%, occurred in
the 4" week of June at means of 27.1°C and 62.8%RH. The
highest monthly mean of parasitism percentages, 19.41%, was
obtained during July, while the lowest one with value of
10.66% was recorded during April. The mean percentage of
parasitism during the season, 16.84%, was obviously higher as
compared with that in the first one.

Statistical analysis (Table 11) indicated that there
were positive highly significant correlations between weekly
numbers of the aphids and numbers of emerged parasitoids,
being (r = 0.899**) and (r = 0.874**) during the first and
second seasons, successively.

Table 10. Parasitism percentages of aphids infesting
navel orange trees in the newly reclaimed
sandy area at El-Khattara district, Sharkia
Governorate during 2021season.

‘Weekly date Number of - Corresponding

of samples Parasitism  means of

and monthly  collected emerged % Temp. R.H.

count aphids  parasitoids °C Y%

Apr., 1% 26 0 0.00 238 57.7

2nd 45 0 0.00 212 542

3rd 125 10 8.00 228 522

4t 245 25 10.20 278 622

5 403 55 13.65

Total 844 90

Mean 10.66

May, 1% 569 129 22.67 256 622

2nd 552 67 12.14 288 60.2

3w 491 52 10.59 278 609

4 166 35 21.08 295 585

Total 1778 283

Mean 15.92

Jun,, 1% 171 30 17.54 299 624

2nd 247 51 20.65 311 594

3rd 980 135 13.78 285 618

4 469 141 30.06 271 628

Total 1867 357

Mean 19.12

Jul., 1% 326 95 29.14 299 617

2nd 383 85 22.19 315 630

3rd 329 50 15.20 310 628

4t 257 35 13.62 308 615

5 122 10 8.20 299 617

Total 1417 275

Mean 1941

Aug., 1% 25 0 0.00 325 675

2nd 20 0 0.00 303 683

3rd 18 0 0.00 315 665

4 0 0 0.00 303 683

Total 63 0

Mean 0.00

General total 5969 1005

Mean 16.84

Table 11. Simple correlation and simple regression between
weekly numbers of aphids and the numbers of
emerged parasitoids on navel orange trees in the
newly reclaimed sandy area at El-Khattara
district, Sharkia Governorate during the two
successive seasons, 2020 and 2021.

Seasons r (Values) b (\Values)
First season (2020) 0.899** 185.031
Second season (2021) 0.874** 184.602

**=Highly significant

Different results are recorded by several investigators
as follows: Ali (2009) indicated that the parasitoids, D.
rapae, Aphidius spp., and Charips sp. attack citrus aphid
infested tress of navel orange.

Bouhachem (2014) who mentioned that the parasitism
of citrus aphid infesting navel orange by D. rapae occurred in
1% week of May and reached a peak in June (5.1%).

REFERENCES
Ali, AMA. (2009).Relationship between aphids and
aphidophagous insects in El-Kattara district. Ph. D.
Thesis, Fac. Agric., Zgazig Univ., 210pp.
Aliev, AA. and G.G. Kurbanov (1981). Seasonal colonization
of chrysopids. (3): 35.

773



Youssif, M. A. |. etal.

Anonymus (2016). Economic Affairs Sector, Ministry of
Agriculture and Land Reclamination, ARE. Winter
Crops Agriculture, Statistics VVolume 1, September 35 pp.

Bouhachem, B. S. (2014). Aphid enemies reported from Tunisian
citrus orchards. Journal of Plant Protection 6: 21-27.

British Museum, Distribution Maps of Aphid lion species,
December, Maps no. 106, 134 and 136.

COSTAT (Computer Program) 2005. Version 6.311, Copyright
(C), Coltart Software 798 Lighthouse Ave. PMB 320,
Monterey, CA, 93940, USA.

Dambier, D.; H. Benyahia; G. Pensabene — Bellavia; Y.A.
Kacar; Y. Froelicher; Z. Beifalah; B. Lhou; N. Handaji;
B. Printz; R. Morillon; T. Yesiloglu; L. Navarro and P.
Ollitrault (2011). Somatic hybridization for citrus
rootstock breeding: an effective tool to solve some
important issues of the Mediterranean citrus industry.
Plant Cell Reports, 30: 883 —900.

Dent, D. ed. (1999). Insect Pest Management 2™ Ed., Chapter 6,
410pp.

Gincan, A.; Z. Yoldas and T. Koglu (2008). Studies on pest and
beneficial insects of citrus in Izmir province (Turkey).
Control in Citrus Fruit Crops. IOBC/wprs Bulletin, 38:
268-274.

Kalaitzaki, A.; S. Awas; E.Malandraki; P. D. Papapetrou; I.
Livieratos and J.T. Margaritopoulos (2019). Aphid
species composition in populations from citrus orchads
in a region of the island of Crete. Bulletin of
Insectology, 72(1): 143- 149.

Lebbal, S. and M. Laamary (2016). Population dynamics of
aphids (Aphididae) on orange (Citrus sinensis
"Thomson Navel”) and mandarin (Citrus reticulata
"Blanco™).Acta agriculturae Slovenica, 1: 137-145.

Michelena, J. M. and Y.A. Sanchis (1997). Evolocion del
parasitismo y fauna u'il sobre pulgones en una parcela
de citricos. Bol. San. Veg. Plagas, 23: 241-255.

Mohsen, AM.A. (2019). Survey of insect pests infected Navel
orange trees, population dynamic of some dominate
insects and effect of cultivation and intercropping on
population density. Current Science International, 8 (1):
221-229.

Pena, L. ; M. Cervera ; C. Fagoaga ; J. Romero ; J. Juarez ; J.A.
Pina and L. Navarro (2007). Citrus V: Biotechnology in
Agriculture and Forestry. Pua E.C., Davey M.R. (eds.).
Berlin, Heidelberg, Springer: 35 -50.

Schiler, T. H.; G. M. Poppy; R. P. J. Potting; 1. Denhoim and
B.R. Kerry (1999). Interactions between insect tolerant
genetically modified plants and natural enemies. Gene
flow and agriculture; relevance for transgenic crops.
Proceedings of a symposium held at Keele, UK on
Proceedings No. 72.

Stary, P. (1976). Aphid parasites (Hymenoptera, Aphidiidae) of
the Mediterranean area. Dr. W. Junk N.V., The Hague,
Netherlands, 95 pp.

Tomanovié, Z.; N.G. Kavallieratos; P. Stary; L. Stanisavljevi¢;
A .Cetkovi¢; S. Stamenkovi¢; S. Jovanovi¢ and C.G.
Athanassiou (2009). Regional tritrophic relationship
patterns of five aphid parasitoid species (Hymenoptera:
Braconidae: Aphidiinae) in agroecosystem dominated
land scapes of south-eastern Europe. J. Econ. Entomol.
102: 836-854.

Youssif (2015). Studies on aphid-lion species and their natural
enemies. M.Sc. Thesis, Fac. Agric., Zagazig Univ.:141
Pp.

7Ziki¢, V.; Z. Tomanovic; A. Ivanovic; N. G. Kavallieratos; P.
Stary; L. Stanisavljevic and E. Rakhshani (2009).
Morphological characterization of Ephedrus persicae
(Frogatt)  biotypes (Hymenoptera:  Braconidae:
Aphidiinae) in the palaeartic. Ann. Entomol. Soc.
America: 102-111.

san Ad yil) Addblaay 3 Uadl) dBlala B 4y pdal) Alilia g oy JWS ) el qual N Gall £1 650
ul\)bduxam&@@wﬂjulmduﬁwaleag‘ﬁjc*dujgﬁhbg\.\ui.\m

san— 83 daala — Ao )30 A il A g acd

oy o QB ol i ) Gl 1Y Ll RS 5 Ay sall 5850 A 325 ean Cings Rl Gl sl

Y
4 5 Al &\}N\ CMile L;Luj;u)‘\.uj

@u\m}iﬁj Ayl Alilag Bos daliaiioe Aakie 5 jdadly 2202152020 (sam 30 D& Ayl 4 pdall ciliball
M)u;“&.}\.u).ﬂd\ua&}\23)m(u &\w&\y\w)\ejwd\mﬂ\j;m\u@

526,44 45,04 dde s A, aanY Ak 4,\4)3 Al &\)N\ A Cpaliall 3 A5 ) Al 8\}\\1\ L ¢ dab SV Ay dnee
Ll Gl s Ao 5 o) jumdd) Gall aud Alle (il dadls Gall ol (g gl s Ay S a5 i U1 e ¢l il IS slaell 40 7 24,46
Chrysoperla carnea (Stephens), Chrysemosa jeanneli (Navas) (Chrysopidae), Wesmaelius navasi (Andreu) :» s
asd) day Al ks Navas (Hemerobiidag) Ll s jwae 8 et Jof 085 S8 ¢ sl iy sand Sympherobius fallax
<iS il Jee Chrysoperla carnea (Stephens) « Coccinellagail (ay yll casiall (033 )) 515 (106 5 136) o8 4 sl
1121 « 17,90 ¢ 18,55 cufieasdaw S undecimpunctata L. « Sphaerophoria flavicauda Wied. s Coccinella g!5)
GlalS Ayl dglia)) cllalll e g S Al il il el jiall KU ol e septempunctata L. 79,23
« Aphidius matricariae Haliday «<Aphidius colemani Viereck «Diaeretiella rapae (M’Intosh) : 8 Galb ddaii je
g1 s i< (Aphidiidae) Praon sp. s Ephedrus sp.c Trioxyssp. < Lysiphlebus fabarum (Mars.) < Aphidius sp.
7748 58,12 ¢17,52 < 59,69 dde 4w A, Aphidiussp. s A. matricariae < A. colemani < D. rapae sws S
A o 30 DIA s Al il ve 5 Gall e ) danil) e IS G Ay sinall (Je g onsa kil f ang (s e

774



