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ABSTRACT
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Aphid is assumed one of the most severe pests attacking wheat
Received:23/11/2021 causing harm to the plants either directly by sucking juice or indirectly as a
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vector of diseases. Host plant resistance is a sturdy component in Integrated
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Pest Management (IPM) to decrease the injury of aphid insects. We studied
--------------------the population abundance and susceptibility of two Egyptian wheat cultivars
Keywords:
(Misr 1 and Misr 3) to Aphid spp infestation. The results indicated that the
Aphid spp
total number of Aphids on wheat Misr 1 variety during the seasons, 2019infestation,
2020 and 2020- 2021 were 536 and 191 respectively whereas, on Misr 3
predatory insects, variety were 1274 and 1388 respectively. The results of the simplecorrelation during 2020 season, aphid density was insignificantly correlated
plant age, total
with a daily mean of maximum temperature, daily mean of minimum
phenols content
temperature, daily mean of rainfall and R.H%, whereas, the relationship was
significant with predatory insects. In 2021, a significant relationship with a
daily mean of maximum temperature, daily mean of minimum temperature
and predatory insects were found. For the effect of plant age, simple
correlation showed a positive and significant effect with Age1 and Age2 with
(r) values were 0.58 and 0.48 respectively, whereas the second season was
negative and insignificant with Age2 and Age3 and positive insignificant
effect with Age1. Here, we tested the susceptibility of two wheat varieties to
the infested with Aphid density, the highest infestation of aphid species on
wheat Misr 3 variety associated with highest total protein (12.2%) and total
phenols content (0.95±0.04 mg/gm), whereas, the least infestation by aphid
species on wheat Misr 1 variety associated with least total protein and phenols
content.

INTRODUCTION
Many pests attack the wheat plants result in great loss in goodness and proportion
of the yield. However, there is a gap between the production and consumption of wheat in
Egypt. The major insect pests in cereal crops in Egypt are the greenbug, Schizaphis
graminum (Rondani), Rhopalosiphum padi L., to a losser extent the corn leaf aphid,
Rhopalosiphum maidis (Fitch) and Sitobion avenae (Fab). The greenbug (Schizaphis
graminum) (Homoptera: Aphididae) is a major aphid species attacking cereal crops and
responsible for viral disease transmission of the plant. The yield losses due to infestation
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with aphids have differed from 7.5 to 18.7% (Tantawi 1985; EL-Rawy 2013). Surveyed
that wheat plants confirmed the presence of two aphid species, R. padi and S. graminum
attacking the wheat plants R. padi was the dominant aphid species during the tested seasons
(Mansour 2012). R. padi, R. maidis, S. graminum and S. avenae. Were limited as the main
cereal aphid species on wheat plants (Ghanim and El-Adl 1983; Tantawi et al. 1986; Sobhy
et al. 2004; Adly et al. 2006).
Insect predators are widely distributed and considered as important component in
biological control and integrated pest management programs (IPM) as they prey on a range
of pests including aphids, scale insects, mealy bugs and larvae of some species of
Lepidoptera and Coleoptera (Mousa 2009; Mansour 2012). Syrphus spp in the third
predators status after C. undecimpunctata and C. carnea (Samad 2004; El- Heneidy and
Rizk 2004; Yigit et al. 2007).
Most IPM pest control techniques have been used, i.e. biological, cultural,
mechanical, physical, chemical, and the resistance of the host plant has been shown to be
the best tools in the world to reduce and decrease aphid damages (Junaid et al. 2016). Aphid
feeding can lead to variation in host plants, including changes in morphology, modification
of resource allocation, and local and systemic symptom evolution (Walling 2008). Phenolic
components earnestly affect the behaviour and metabolism of pests, resulting in descending
in resistant plants’ pest populations (Alba et al. 2015; Tripathi et al. 2019).
Wheat (Triticum aestivum L.) is the most important grain crop all over the world. In
Egypt, it is the main winter cereal crop that gained particular importance for human
consumption According to the Food and Agriculture Organization (FAO) of the United
Nations (Alsahary 2014). The wheat variety Misr 3 has some advantages, for example,
wheat bread profuse branching, and the latest varieties of high yield wheat, wide adaptation
and adaptability to climatic conditions.
In this study, we investigated the seasonal abundance of species aphid (Hemiptera:
Aphididae): the green cereal bug aphid (Schizaphis gramium), the bird cherry-oat aphid
(Rhopalosiphum padi), the corn leaf aphid (Rhopalosiphum maidis), and the english grain
aphid (Sitobion avenea) and their predatory insects, Scymnus spp (ColeopteraCoccinellidae), the eleven spotted lady- beetle (Coccinella undecimpunctata), the green
lacewing (Chrysoperla carnea), the rove beetle (Paederus alfierii), Syrphus fly (Syrphus
corolla). We studied the effect of certain biotic and biotic factors on the population of
Aphids spp. Compare the susceptibility of two wheat varieties to the infested with Aphid
density were tested through the information of chemical contents of wheat plants.
MATERIALS AND METHODS
Field Study:
We conducted field experiments during two seasons; 2019-2020 and 2020 -2021 at
Kafr El-Sheikh Governorate, in Sakha Agricultural Research Station. The wheat variety
Misr 1 and Misr 3 were seeded in mid of November during the two successive seasons
2019-2020 and 2021. The experimental area was about 672 m2. Each planting variety was
about 336 m2 divided into four replicates, each replicate was 84 m2 and the replicates were
arranged in a Completely Randomized Design. The examination started 30 days after
seeding till the end of the season (harvesting of the crop). The normal agricultural practices
were carried out without any insecticidal treatments throughout the seasons. To determine
the population density (Nymphs and adults) of Aphids spp and their insect predators,
weekly samples of 10 wheat tillers/ replicate were picked up randomly, and the number
Aphids spp and their associated predators were carefully identified and counted.
The predatory species were counted per plant; larvae and adults of Scymnus spp
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(Coleoptera- Coccinellidae), and the eleven spotted lady- beetle, Coccinella
undecimpunctata, (F.1758) (Coleoptera- Coccinellidae), adults of the rove beetle,
Paederus alfierii Koch (Coleoptera- Staphylinidae), eggs and larva of the green lacewing,
Chrysoperla carnea (Stephens) and larvae of Syrphus fly, Syrphus sp (F.,1794) (DipteraSyrphidae). The weather factors: temperature, relative humidity and rainfall were obtained
from the Meteorological Station of Sakha, Egypt.
Laboratory Experiments:
Relationship of Wheat Leaves Constituents and Aphid Insects Population Infestation:
To study the relationship between the chemical contents of wheat plants and their
infestation rate by the tested aphid insects we collected weekly fresh leaves of the tested
plant varieties (Misr 1 and Misr 3). The mean total of phenols was determined on
component of chemical analysis accurate - plant Protection Research Institute, Giza. The
number of total Phenols in extracts was determined by Folin- Ciaocateu method as
modified by (Singelton and Rossi 1965).
To determine if the total protein and total carbohydrates we dried and milled of tested
plant varieties (Misr 1 and Misr 3 varieties) and analyzed by electromagnetic spectrum,
using Near-InfraRed (NIR) Spectroscopy apparatus, model DA1650, which was
manufactured by FOSS corporation at the central laboratory. Fac. Agric. AL-Azhar univ.
The data were tabulated and subjected to statistical analysis.
Statistical Analysis:
Simple correlation and regression coefficient between the weather factors, thirddegree plant age and population of Aphids spp were done with SAS 9.1 (Anonymus 2003).
Data were suited to the polynomial model, where plant age (as weeks) was offered as the
third degree of the polynomial (i.e. Age, Age2 and Age3), this would simulate the change
in the host plant nutritional value for the pest. Results of the number of aphids and some
plant content are reported as means ±SE.
RESULTS AND DISCUSSION
Seasonal abundance of Aphids spp in wheat varieties, Misr 1 and Misr 3 during first
season 2019-2020 and second season 2020- 2021:
The Green Cereal – Bug Aphid, Schizaphis graminum Rondani:
Data illustrated in Fig. (1a) clarified the population fluctuation of S. graminum on
Misr1 variety during the first season 2019- 2020 the number of S. graminum began with 2
insects / 40 plants in the 4th week of December 2019 and two peaks were recorded on 1st
and 2nd week of March 2020 and represented by 103 and 155 insects., respectively. As for
Misr 3 variety, S. graminum recorded two peaks in the 4th week of February and the 1st
week of March 2020 (106 and 185 insects/40plants), respectively. The highest peak of 233
insects / 40 plants was recorded in the 2nd week of March Fig. (1b) Then, the population
decreased to disappear at the end of the season. The greenbug, S. graminum (Rondani), is
a major pest of wheat worldwide (Bouktila et al., 2012).
Our observations recorded that in the 2021 season, the nymphs and adults of
S.
graminum started firstly in low numbers (10 insects/ 40 plants) in the 4th week of January
2021, the population increased to 84 insects/ 40 plants in the 4th week of March 2021 Fig.
(1c). For Misr 3 variety, data arranged in Fig. (1d) showed the S. graminum were observed
in the 4th week of December 2020 with a low number (1 insect / 40 plant). Then the
population began to increase recording a peak in the 4th week of February (218 insects/ 40
plants.
The Bird Cherry-Oat Aphid, Rhopalosiphum padi Linnaeus:
In the first season, R. padi aphids began with 2 insects/ 40 plants on (variety, Misr
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1) recorded in 1st week of January 2020 and three peaks were recorded in 2nd week of Feb.,
2nd and 4th week of March 2020 and represented by 60, 204 and 250 insects, respectively,
Fig. (1a). As for Misr 3 variety, R. padi aphids started firstly in low numbers (2 insects
/40plants) in 3rd week of December and three peaks were recorded in 4th week of Jan., 1st
and 4th week of March 2020 and represented by 52, 174 and 373 insects, respectively, Fig.
(1b). R. padi was the most abundant aphid species in Egypt (El-Heneidy 1994).
In the 2020- 2021 season, the first occurrence of R. padi aphids on Misr 1 variety
was recorded in the 3rd week of January 2021(6 insects/ 40 plants) and the highest peak of
82 insects was recorded in the 1st week of March 2021 Fig. (1c). For Misr 3 variety, Fig.
(1d) showed the numbers of R. padi began with low numbers (2 insects) in 3rd week of
December and the highest peak of (319 insects/40plants) was recorded in 4th week of
February 2021.
The Corn Leaf Aphid, Rhopalosiphum maidis (Fitch):
Results in Fig. (1a) clarified the population density of R. maidis on Misr 1 variety
in the 2019- 2020 season, the number of R. maidis began with 2 insects/ 40 plants in 3rd
week of Jan. 2020 and two peaks were recorded in the 4th week of February and 2nd week
of March 2020 and represented by 50 and 90 insects, respectively. For Misr 3 variety, the
number of R. maidis started to appear with 3 insects/40 plants in 1st week of January 2020
and two peaks were recorded in 4th week of February and 2nd week of March 2020 and
represented by 66 and 114 insects Fig. (1b).
Regarding the 2020- 2021 season, the highest peak of R. maidis 3 insects / 40 plants
was recorded in the first week of March 2021. Afterward, the population decreased to
disappear at the end of the season Fig. (1c). For Misr 3 variety, data in Fig. (1d) showed
the number of R. maidis that were observed in the 4th week of December 2020 with a low
number (3 insects / 40 plants). Two peaks were recorded in the 1st and 3rd week of February
2021 and represented by 57 and 93 insects, respectively.
The English Grain Aphid, Sitobion avenea Fabricius:
In the first season, the number of S. avenae aphid started to appear with low
numbers (7 insects/40 plants) in the 2nd week of January 2020 and then it increased to reach
its peak 144 insects/ 40 plants in 3rd week of March Fig. (1a). As for Misr 3 variety, the
number of S avenae began with low numbers 2 insects/40 plants in 3rd week of December
2019 and then it increased to reach a peak 327 insects/40 plants in 3rd week of March 2020
Fig. (1b).
Our result cleared that in the 2021 season, the first occurrence of S. avenea aphids
on wheat Misr 1 variety was recorded in the 2nd week of February 2021 (15 insects/ 40
plants). The highest beak was recorded in the 3rd week of March (19 insects/40 plants) Fig.
(1c). For Misr 3 variety, the first occurrence of S. avenea aphids was recorded in the 3rd
week of December 2020 (2 insects/40 plants). The highest number of S. avenea was
recorded at the 3rd week of February 365 insects Fig. (1d). The mean number of S. avenea
/10 tillers reached 43.32% of mean insect pests in the 2016 season, and 79.4% in the 2017
season (Awadalla et al., 2018).
Data in Fig. (2) recorded the weekly mean of maximum temperature, minimum
temperature, relative humidity and rainfall during the 2019- 2020 and 2020-2021 seasons.
Data presented in Table (2) showed the total numbers of Aphids on wheat varieties
during two seasons. The results indicated that the total number of Aphids on wheat Misr 1
variety during the seasons, 2019-2020 and 2020- 2021 were 536 and 191 respectively,
whereas, on Misr 3 variety were 1274 and 1388 respectively.
Our study showed that the common species during the two seasons was S. avenae
which attacked wheat plants from February to the 3rd week of April causing damage due to
direct nutrition on spikes. Slman (2006) reported that R. padi was the most dominant cereal
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aphid followed by S. graminum, R. maidis, and S. avenae during the 2004 and 2005
seasons, the population of aphids peaked on 26- 27 March and synchronized with the
highest number of C. undecimpunctata. Three aphids' species; R. maidis, R. padi and S.
avenae were instituted infesting three cultivars of wheat (Gemiza-9; Giza-168; Sakha-93).
R. maidis was the most numerous species followed by R. padi and S. avenae, wheat plants
that were sown in early December had significantly infested by aphids (Helmi et al., 2013).
R. padi was the most abundant aphid species in Egypt (El-Heneidy, 1994). The first
occurrence of the aphid infestation on wheat plants in the 1991 and 1992 seasons was in
mid-January and the population reached its peak in March. Then, the aphid population
decreased slowly at the end of the season (El-Ansary 1993).

Fig. 1: Population density of aphid species on wheat plants during the first season (20192020) varieties, Misr 1(A) and Misr 3 (B) and the second season (2020- 2021) varieties,
Misr 1(C) and Misr 3 (D) at Kafr El-Sheikh Governorate.

Fig. 2: Mean of maximum temperature, minimum temperature (oC), R.H. (%) and ran fall
(mm/day) in Kafr El-Sheikh Governorate during 2019- 2020 and 2020-2021 seasons.
Seasonal Abundance Of Insect Predators Associated with Aphid spp in Wheat
Varieties, Misr 1 and Misr 3 During First Season 2019-2020 and Second Season 20202021:
The Eleven Spotted Lady- Beetle, Coccinella undecimpunctata L.:
Results in Fig. (3a) showed the population abundance of C. undecimpunctata, on
Misr 1 variety in 2019- 2020 season, the number of C. undecimpunctata began with 3
individual/ 40 plants was recorded at 2nd week of January 2020 then it increased to reached
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its peak (7 individual) at 1st week of April. For Misr 3 variety, the number of C.
undecimpunctata began with 1individual was recorded at 2nd week of January 2020 then it
increased to reach a peak (59 individual/ 40 plants) at 4th week of March Fig. (3b).
The results cleared that in the 2021 season, the number of C. undecimpunctata began
with 1 individual in the first week of March 2021 then it rose to reach a peak of 6
individuals in the 2nd week of April 2021 Fig. (3c). (Sabbour 2007) found that predators of
C. undecimpunctata were the most aphidophagous predator laboratory and field case
against the cereal aphids, R. padi L. and R. maidis. For Misr 3 variety, the number of C.
undecimpunctata started to appear with low numbers (5 insects/40 plants) in 1st week of
January 2021, then it increased to reach a peak (44 individual) in 3rd week of February.
Afterward, the population decreased to disappear at the end of the season Fig. (3d). Similar
trends were found by (Ghanim and El-Adl 1983; El- Heneidy and Rizk 2004; Slman and
Ahmed 2005; Slman 2006) who mentioned that C. undecimpunctata was the most specific
aphid predator.
Ladybirds, Scymnus spp Muslant:
Results in Fig. (3a) showed the number of Scymnus spp began with 3 individuals in
rd
the 3 week of January 2020 then it increased to reach its highest number of 9 indiv. in 3rd
week of March in the 2020 season. For Misr 3 variety, the number of Scymnus spp began
with 2 individuals in the 3rd week of January 2020 then it increased to reach a peak number
of 11 indiv. in the 2nd week of March 2020 Fig. (3b).
In the second season of 2021, for Misr 1 variety the number of Scymnus spp, began
with a low number 1 individual in the 3rd week of January 2021 and the highest peak was
recorded in the 1st week of April (9 individual) Fig. (3c). As for Misr 3 variety, the number
of Scymnus spp, began with 3 indiv. in the 1st week of February 2021 and the highest
number was recorded in the 2nd week of March and represented by 15 individual Fig. (3D).
Scymnus sp. was found associated with aphids species on wheat plants with a percentage
of 10.14% of mean insect predators in the 2016 season, while, there were 2.5 ±0.29 indiv.
with a percentage of 11.23% in the 2017 season (Awadalla et al. 2018).
The Green Lacewing, Chrysoperla carnea (Stephens):
In the 2019-2020 season, the number of C. carnea (eggs and larvae) began with 3
individual /40 plants in the 2nd week of January and the highest number was recorded at
the 3rd week of March 2020 and represented by 40 individual Fig. (3a). For Misr 3 variety,
the number of C. carnea, started with low numbers (1 individual/40 plants) in the 4th week
of December 2019 and the highest number was recorded at 4th week of March 2020 (66
individual) Fig. (3b).
During the second season 2021on wheat Misr 1 variety, the number of C. carnea
began with 3 individuals in the 2nd week of January 2021 and the highest number was
recorded at 4th week of February and represented by 9 individual/ 40plants Fig. (3C). For
Misr 3 variety, C. carnea insects began with number 5 individual in 4th week of December
and the highest number was noticed at 4th week of March 2021 and represented by 70
individual /40 plants Fig. (3d).
Syrphus Fly, Syrphus sp:
In the 2019-2020 season, the number of Syrphus sp began with 1 larva in the 3rd
week of January 2020 and the highest population was recorded at the 3rd week of March
2020 (7 larvae/40 plants) Fig. (3a). For Misr 3 variety, the number of Syrphus sp began
with 3 larvae in 1st week of January 2020 and three peaks were recorded in 2nd week of
Feb. 2020, 3rd and 5th week of March and represented by 36, 55 and 72 larvae/40 plants,
respectively Fig. (3b).
In the 2020- 2021season, the highest numbers were recorded in the 4th week of
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March 2021(8 larvae/40 plants) on Misr 1 variety Fig. (3C). As for Misr 3 variety, Syrphus
sp started to appear with low numbers (6 larvae/40 plants) in the 4th week of December
2020 and the highest number (47 larvae) was recorded at 4th week of Mar. 2021 Fig. (3d).
The mean numbers of the hover-fly, Metasyrphus corollae (Fab.) were 1.5± 0.50
individuals formed 8.70% in the 2016 season of the mean recorded predators, and 3 ±0.41
indiv., formed13.48% in 2017 season (Awadalla et al. 2018).
The Rove Beetle, Paederus alfierii Koch:
Our study recorded that in the 2019-2020 season, the number of P. alferii began
with 1adult in the 2nd week of January and the highest beak was recorded (2 adult/40 plants)
at the 3rd week of March Fig. (3a). For Misr 3 variety, the number of P. alferii began with
1adult in the 1st week of Feb. 2020 and the highest beak was recorded (6 adult/40 plants)
at 5th week of March Fig. (3b).
In the 2020- 2021 season, P. alferii insects started with low numbers (1adult/ 40
plants) in the 3rd week of February 2021 then it increased to reach the highest numbers (5
adults/40 plants) in the 3rd week of March Fig. (3C). For Misr 3 variety, the first occurrence
of P. alferii began with 3 adults in the 3rd week of February 2021, then it increased to reach
the highest numbers (9 adults/40plants) at 4th week of March Fig. (3d). The current results
are in agreement with (Hafez 1994; Megahed 2000; El-Heneidy and Abdel-Samad 2001;
El-Fatih 2006; El- Gapaly 2007) they reported that Paederus alfierii was listed as
associated with different cereal aphid species.

Fig. 3: Seasonal abundance of predatory insects on wheat plants during the first season
(2019- 2020) varieties, Misr 1(A) and Misr 3 (B) and the second season (2020- 2021)
varieties, Misr 1(C) and Misr 3 (D) at Kafr El- Sheikh Governorate.
The results of the Population fluctuations of insect predators associated with Aphid
spp in wheat Misr 3 variety indicated that in the 2020 season, Syrphus sp was high
abundance population of predatory insects flowed by C. carnea; C. undecimpunctata Fig
(3b), whereas in 2021 season, C. carnea insects was high population flowed by Syrphus
sp; C. undecimpunctata Fig (3d). Syrphids disappeared before the first sampling date, also
observed that syrphids insects at most associated with D. plantaginea and Rhopalosiphum
fitchii (Sanderson), colonies of which build up earlier than those of A. pomi in Ohio apple
orchards (Bruno et al. 2008). This paper is very important to avoid the harmful of aphid
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insects through a reduction in the abundance by using appropriate control method
according to Integrated Pest Management (IPM).
Effect of Biotic and Biotic Factors on the Population Density of Aphids spp.
Table (1) shows the statistical analyses of factors affecting the population density
of Aphids spp during the studied years (2019-2020& 2020-2021).
Previous studies took into consideration many abiotic factors (such as temperature, relative
humidity and rainfall) and biotic factors (such as plant age and presence of predators) that
affect the population density of Aphids spp.
In the first season (2019- 2020), the data of simple correlation table (1) showed that
the relationship was insignificant for the 4 weather factors tested in the aphid population
(daily mean of maximum temperature, r = 0.41; daily mean of minimum temperature, r =
0.38; daily mean of rainfall, r = 0.04; R.H%, r =0.27), whereas, the relationship was
significant with predatory insects, r = 0.84.
For the effect of plant age, simple correlation showed a positive and significant
effect in Age1 r =0.58; Age2 r =0.48 and positive and insignificant effect with Age3.
Furthermore, the regression analysis indicated that the relationship was insignificant with
a daily mean of maximum temperature, daily mean of minimum temperature, daily mean
of rainfall and R.H% and significant with predatory insects, Age1, Age2 and Age3
respectively.
The combined effect of the climatic factors, predators and the insect population was
25%, whereas, the combined effect of the plant age and the insect population was 82%.
The combined effect of all studied factors on the Aphid population was 90%.
Mansour (2012) found that predatory insects were most persistent during March and April
that was especially obvious with C. undecimpunctata, S. interruptus, P. alfierii,
correlations were positive and highly significant between R. padi. Population and C.
undecimpunctata, C. vicina isis, C. vicina nilotica, P. alfierii, S. interruptus, and
C.
carnea. Simple correlation with the population of S. graminum and predatory insects were
positive in two seasons.
In 2021 season, for the simple correlation, the relationship was a negative and
significant relationship between the insect population two weather factors tested in aphid
population (daily mean of maximum temperature, r =- 0.55; daily mean of minimum
temperature, r = - 0.54), whereas, insignificant relationship with a daily mean of rainfall, r
= -0.32; R.H% r = 0.27 (Table 1).
For the effect of plant age, simple correlation showed negative and insignificant
with Age2 and Age3 and insignificant positive effect in Age1.
The partial regression values. Table (1) shows that all values were insignificant except
predatory insects, b = 0.181.
The combined effect of the climatic factors, predators and the insect population was
45%, whereas, the combined effect of the plant age and the aphid population was 72%. The
combined effect of all studied factors on the Aphid population was 84%.
Possible causes of the reduction in the abundance of Aphids out of the joint effects of
weather factors and changes in agricultural practices. The current results are in agreement
with Solangi et al. (2008) who cleared that a positive correlation between insect predators
and piercing-sucking insect populations. The second wheat plantation (mid of November)
were a positive and significant effect between insect predators, C. undecimpunctata, C.
vicina isis, C. vicina nilotica, P. alfierii, S. interruptus, C. carnea. and R. padi,S. graminum,
S. avenea (Mansour 2012). These results agree partially with those of Mohamed et al.
(2019) who found that the variances in levels of cereal aphids infestation between the
seasons might be attributed to the variation in weather factors (temperature and RH) and
the common natural enemies.
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Our results indicated that the obtained values for plant age (presenting the change
in the nutritional value of the host plant) which was explained variance (E.V.) 82% in the
first season and 72 % in the 2nd studied season. The compiled effect of weather factors was
not more significant than plant age. This indicated that the change in the nutritional value
of the host plant was more effective on Aphid population dynamics than weather factors.
The results of the current study agree with those of Abou–Setta (2020) who recorded that
the change in available nutritional value (which is changed during the growing season)
becomes the major factor effects on the population of Tetranychus urticae, this factor is
affected by host plant biological phenomena (various stages of growth and their nutritional
contents). Most research has been performed in plants and has offered a range of positive,
neutral, or negative effects on growth, produce, and constructional resource distribution
(Niklas 1998; Appel and Cocroft 2014). The population of aphids increased remarkably by
the advance of wheat plant growth to maturity and the maximum population of aphids
recorded when the plant age was in an average of 93 days in (mid-February) concurs with
a maximum temperature from 25.71 to 26.71°C and maximum R.H ranged from 72.43 to
73.57%., these conditions pose to be the suitable range for the reproduction of the cereal
aphids on wheat plants (Mohamed et al., 2019).
Table 1: Simple correlation and Partial regression values of two biotic and three abiotic
factors on the variability of the population fluctuation of Aphids spp on wheat Misr 3
variety during 2019-2020 and 2020-2021.

EV=explained variance RH= relative humidity,

Age1 to Age3 = Age of plants

Relationship of Wheat Plant Constituents and Insect Population Infestation:
Effect of Total Protein and Total Carbohydrates:
Data in Table (2) shows the highest total protein was found in Misr 3 variety (12.2%)
with the highest infestation of aphid species and the least total protein was found in Misr 1
variety (11.6%) with the least infestation by aphid species. The total carbohydrates showed
the highest value in Misr 1 variety (74.2 %) with the least infestation by aphid species
whereas, the least carbohydrates levels showed the highest infestation degree by aphid
population.
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Table 2: Relationship of wheat plant constituents and insect population infestation.

Effect of Mean Total Phenols:
The total phenols content occurred in Misr 3 variety (0.95±0.04 mg/gm) with the
highest infestation of aphid species and the lowest values of phenols showed lower
infestation levels of aphid population.
Our results summarized that most infestation of aphid species associated with the
highest total protein and lower total carbohydrates in wheat variety Misr 3. Although total
phenols content occurred in Misr 3 variety with the highest infestation of aphid species.
Previous studies stated that there are important factors influencing host choice by
other physical plant defenses; toughness, and optical stimuli characters which limit insect
orientation to the food plants (Juniper and Jeffree 1983). Three wheat verities; Misr 2, Giza
168 and Gemmeiza 7 had minimal infestation by cereal aphids (37.3, 62.2 and 65.2
aphids/10 plants, respectively) (EL-Rawy 2013). Aphid feeding differed by the plant host
species and the resistance mechanism shown by the plants (Shah et al. 2015; Iqbalet al.
2018). Three tested phenolic elicitors (Aspirin, benzoic and salicylic acids) resulted in
reducing Tetranychus urticae Koch populations at an average of 36.94, 32.1 and 25.24%,
respectively compared with the control (Alakhdar et al. 2021).
Conclusion
This study is very important to avoid the harmful of aphid insects through a reduction in
the abundance by using appropriate control method according to Integrated Pest
Management (IPM). The change in the nutritional value of the host plant was more
effective on Aphid population dynamics than weather factors. Results provide evidence
indicating that the chemical contents of wheat plants affect the rate of infestation by tested
aphid insects.
REFERENCES
Abou–Setta, M. (2020). Nutritional ecology bridges the gap between mites’ biological and
ecological research results under Mediterranean environment. Acarines, 14:45-52.
Adly, D.; El-Heneidy, A. and El-Husseini, M. (2006) Life tables of the aphid parasitoids
species, Aphelinus albipodus (Hym: Aphelinidae) and its host the oat bird-cherry
aphid Rhopalosiphum padi (L.) (Homo: Aphididae) Egyptian Journal of Biological
Pest Control, 16, 103-106.
Alakhdar, H.H. and Abou-Setta, M.M. (2021). Efficacy of three elicitors on Tetranychus
urticae Koch (Acari: Tetranychidae) infestation level and its associated natural
enemies on Phaseolus vulgaris L. and their effects on plant parameters.
Phytoparasitica. 9, 1- 8.
Alba, J.M.; Schimmel, B.C.J.; Glas, J.J.; Ataide, L.M.S.; Pappas, M.; Villarroel, C.A.;
Schuurink, R.C.; Sabelis, M.W. and Kant, M.R.(2015). Spider mites suppress

Effects of Certain Weather, Biotic Factors and Chemical Components on The population of Aphids

11

tomato defenses downstream of jasmonate and salicylate independently of
hormonal crosstalk. New Phytologist,205, 828– 840.
Alsahary, I. (2014). Wheat production to decline by 2% in 2014. Retrieved from Egypt
independent.com/news/fao-wheat-production-decline-2.
Anonymous, (2003). SAS Statistics and graphics guide, Release 9.1. SAS Institute Inc.,
cary, North Carolina.
Appel, H.M. and Cocroft, R.B. (2014). Plants respond to leaf vibrations caused by insect
herbivore chewing. Oecologia, 175, 1257–1266.
Aslam, M.; Razaq, M.; Akhter, W.; Faheem, M. and Ahmad, F. (2005). Effect of sowing
date of wheat on aphid (Schizaphis gramium Rondani) population. Pakistan.
Entomologist, 27, 79-82.
Awadalla, S.; Ghanim, F.E. and Abdel-Aziz, A. (2018). The Main Insect Pests Attacking
Wheat Plants and their Associated Predators in Sakha District, Kafr Elsheikh
Governorate. Journal of Plant Protection and Pathology. Mansoura Univ., 9, 97101.
Bouktila, D.; Kharrat, I.; Mezghani, K.; Makni, H. and Makni, M. (2012). Preliminary
identification of sources of resistance to the greenbug, Schizaphis graminum
Rondani (Hemiptera: Aphididae) among a collection of Tunisian bread wheat
lines. Roman agriculture research, 29, 115-120.
Bruno, F.; Ormier, D.; Chouinard, G.; Vanoosthuyse, F. and Lucas, E. (2008). Apple aphid,
Aphis spp. (Hemiptera: Aphididae), and predator populationsin an apple orchard
at the non-bearing stage: The impact of ground cover and cultivar. European
Journal of Entomology, 105, 521–529.
El-Ansary, M.K. (1993). Ecological studies on some piercing and sucking insects on cotton
and wheat crops. M.Sc. Thesis, Fac Agric Al-Zahra Univ 180 pp.
El-Fatih, M. M. (2006). Seasonal abundance and certain biological aspects of cereal aphids
on barley in Egypt (Giza region). Ph. D. Thesis, Fac. Agric., Cairo Univ., Egypt,
146 pp.
El-Gapaly, H. M. (2007). Studies on some natural enemies of certain pests infesting
sorghum and corn plants in Sohag Governorate. M. Sc.Thesis, Fac. Agric., Minia
Univ., Egypt, 159pp
El-Heneidy, A. and Rizk, G.N. (2004). Comparative study of cereal aphid's species and
their associated predators and parasitoids in two different wheat regions in Egypt.
Egyptian Journal of Biological Pest Control, 14, 217-224.
EL-Rawy, A.M. (2013). Susceptibility of certain wheat cultivars to infestation with cereal
aphids and glassy clover snails. Egyptian Journal of Agriculture Research, 91,
551-559.
Ghanim, A.A. and El-Adl, M. (1983). Studies on the main insects inhabiting wheat fields
at Mansoura district, Egyptian Journal Agriculture Research Science Mansoura
Univ, 8, 969-976.
Hafez, A. A. (1994). Increasing the role of biocontrol agents against cereal aphids infesting
wheat in Qalubia-Egypt. Egyptian Journal of Biological Pest Control, 4(2): 57-71
Hegab Ola, I. (2001). Studies on certain insect vectors of plant pathogenic agents. Ph.D.
Thesis, Fac. Agric. Zagazig Univ.
Helmi, A. and Rashwan, R. (2013). Effect of wheat cultivars and sown dates on aphid
infestation in Egypt. Munis. Entomology and Zoology Journal, 8, 825-830.
Junaid, K.; Khan, S.A.; Khan, I.; Shah, S.R. and Khan, Z. (2016). Study on different
components of resistance in wheat genotypes to green bug (Schizaphis graminum)
(Rondani). Pakistan Journal of Zoology, 48, 981-987.
Juniper, B.E. and Jeffree, C.E. (1983). Plant Surfaces. Edward Arnold, London, pp. 347

12

El-Dessouki W.A. et al.

Lowe, H.J. (1987). Breeding for Resistance to Insect. In: Lupton FGH (ed.), Wheat
Breeding. Chapman and Hall Ltd., UK 423-454.
Mansour, M.R. (2012). Studies on some aphid species in Kafr El- Sheikh Region. M.Sc.
Thesis, Fac. Agric. Kafr El-Sheikh Univ. 226pp.
Megahed, H.E. (2000). Studies on aphids. Ph. D. Thesis, Fac. Agric. Zagazig
Univ.Egypt, 206pp.
Mohamed, Asmaa, H.; El-Maraghy, S.M.; Abdel-Rahman, M.A.; Awad Azza, M. and
Omar, Y.M. (2019). Entomopathogenic fungi naturally infect cereal aphids
(Homopatera: Aphididae) in wheat fields at Assiut, Egypt. International Journal
of Applied Microbiology and Biotechnology Research, 7, 117-124.
Mousa, k.M. (2009). Ecological studies on leafhoppers and plant hoppers associated with
four crops at Kafr El-sheikh region. M.Sc. Thesis, Fac. Agric. Kafr El-sheikh
Univ. pp.166.
Niklas, K.J. (1998). Effects of vibration on mechanical properties and biomass allocation
pattern of capsella bursapastoris (cruciferae). Annals of Botany London, 82, 147–
156.
Sabbour, M. (2007). Effect of some natural bioagents and natural enemies against aphids
in wheat fields. Egyptian Journal of Biological Pest Control, 17, 139-145.
Samad, S. (2004). Comparative study of cereal aphid species and their associated predators
and parasitoids in two different wheat regions in Egypt. Egyptian Journal of
Biological Pest Control, 14, 183-191.
Shah, A.; Reese, J.C.; Predeesh, C.; Murugan, M. and Hayat, Y. (2015). Categories of
resistance in wheat to greenbug Schizaphis graminum (Rondani) through a novel
technique direct current electrical penetration graph (DC-EPG). Pakistan Journal
of Botany, 47, 307-312.
Sinhleton, V.L. and Rossi, J. (1965). Colorimetry of total phenolics wisth
phosphomolybdic- phosphotungstic acid reagents. American Journal of Enology
and Viticulture, 16, 144-158.
Slman, F. (2006). Incidence of cereal aphids and seasonal abundance of their parasitoids in
wheat fields in Sohag (Upper Egypt) study in Assiut. Journal of Agriculture
Science, 37, 211-220.
Slman, F.A. and Ahmed, M.A. (2005). Seasonal abundance of cereal aphids and ladybird
beetle, Coccinella undecimpunctata (L.) on four cereal crops in South Egypt.
Assiut. Journal of Agriculture Science, 36, 205-215.
Sobhy, H.M.; El-Heneidy, A.H.; Abd El- Wahed, S.M. and Mikhail, W.Z. (2004). Seasonal
occurrence of the aphid parasitoid Aphidius colemoni Viereck (Hymenoptera:
Aphididae) in Middle Delta. Egypt. Egyptian Journal of Biological Pest Control,14,
213-216.
Solangi, G.; Mahar, G.M. and Oad, F.C. (2008). Presence and abundance of different insect
predators against sucking insect pest of cotton. Journal of Entomology, 5, 31-37.
Tantawi A. M.; Khidirand G.E. and Ghanem, E. H (1986). The relative susceptibility of
seven wheat varieties to infestation with the wheat aphids: Rhopalosiphium padi
(L.) and Schizaphis graminum (Rond.). Annals of Agriculture sciences, 31, 777785,
Tantawi, A.M. (1985). Studies on wheat aphids in Egypt.Surveys Rachis, 4: 25-26
Tripathi, D.; Raikhy, G. and Kumar, D. (2019). Chemical elicitors of systemic acquired
resistance-salicylic acid and its functional analogs. Current Plant Biology,17, 48–
5949.
Walling, L. (2008). Avoiding effective defenses: strategies employed by phloem-feeding
insects. Plant physiology, 146, 859-866.

13

Effects of Certain Weather, Biotic Factors and Chemical Components on The population of Aphids

Yigit, A.; Sertkaya, E. and Tiryakioglu, M. (2007). Population fluctuations of cereal aphids,
Rhopalosiphum padi (L.) and Sitobion avenae (F.) (Homoptera: Aphididae) and
their impact on crop loss parameters of wheat. Turkish Journal of Entomology,31,
21-34.
ARABIC SUMMARY
تأثيرات بعض العوامل الجوية والحيوية والمحتوى الكيميائى على تعداد المن فى حقول القمح المصرى
وائل عبد الحميدعبدالمجيد الدسوقي  ،1محسنه رزق خليل منصور ،2نفين لطفى

عريان3

-1قسم وقاية النبات -كلية الزراعة  -جامعة االزهربالقاهرة
-2محطة البحوث الزراعية بسخا – كفر الشيخ (معهد بحوث وقاية النباتات)
-3محطة البحوث الزراعية بسخا – كفر الشيخ (معهد بحوث محاصيل الحقل)
يعد ّ
من القمح من االفات الخطيرة التى تهاجم محاصيل الحبوب النجيلية ومسؤول عن إنتقال األمراض
الفيروسية والفطرية للنبات .وتعتبر مقاومة النبات لإلصابة الحشرية ركيزة أساسية فى اإلدارة المتكاملة لآلفات (
 ) IPMللحد من أضرارها.
تمت دراسة حساسية صنفين من القمح المصرى مصر 1ومصر  3وكذلك الكثافة العددية لحشرات المن على
الصنفين،اشارت النتائج الى ان التعداد الكلى لحشرات المن على صنف القمح مصر 1خالل موسمى الدراسة 2020و
 2021كان 536و 191على الترتيب،وبالنسبة لصنف مصر 3كان التعداد الكلى 1274و 1388على الترتيب.
وفى الموسم األول أوضحت النتائج وجود عالقه ارتباط غيرمعنوية التأثير بين تعداد المن ومتوسط درجات
الحراره العظمى ومتوسط درجات الحراره الصغرى ومتوسط قطرات المطروالرطوبه النسبيه بينما كان االرتباط
معنوى التأثيرمع تعداد المفترسات الحشرية.
فى الموسم الثانى كانت العالقة معنوية التأثيرمع متوسط درجات الحراره العظمى ومتوسط درجات الحراره
الصغرى والمفترسات الحشرية.
كما اشارت النتائج الى وجود عالقة ارتباط موجبة ومعنوية مع عمرالنبات باليوم Age1وضعف العمرAge2
وذلك فى الموسم االول ،بينما فى الموسم الثانى 2021فكانت عالقة االرتباط سالبة وغيرمعنوية مع ضعف العمر
 Age2وثالثة اضعاف عمر النبات باليوم  Age3وكانت عالقة االرتباط موجبة غيرمعنوية التأثيربالنسبة لعمرالنبات
Age1
اما عند دراسة التركيب الكيميائى لمكونات صنفين القمح النبات وعالقته باإلصابة بحشرات المن وجد ان نسبة
اإلصابة األعلى على صنف القمح مصر 3كانت مرتبطة مع اعلى قيمة لمحتوى النبات من البروتين( )12.2%ومحتوى
كلى للفينول(0.9مجم/جم) بينما كانت اإلصابة االقل بأنواع المن على الصنف مصر 1مع محتوى بروتين اقل للنبات
ونسبة اقل من محتوى الفينول.

