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ABSTRACT

Population trends of cereal aphids and the associated coccinellid predator Coccinella
undecimpunctata L. were evaluated on seven bread and five durum wheat cultivars throughout
the two wheat growing seasons (2014 and 2015) in Assiut, northern Upper Egypt. Regardless the
wheat cultivar, aphid complex [The green bug, Schizaphis graminum (Rondani), the bird cherry
oat aphid, Rhopalosiphum padi L., and the corn leaf aphid, Rhopalosiphum maidis (Fitch)]
populations showed one peak at 23rd February in both seasons with an average of 39.08 and
31.13 individuals / tiller. One week later, sharp and sequential decline in aphid populations was
recorded until the totally disappearance when wheat became dry. All wheat cultivars were found
to be suffering from aphid's infestation with significant variations which leads to identify the
most suitable cultivar(s) fit for cultivation in Upper Egypt. Aphid populations on durum wheat
cultivars were found to be constituted 1.25 and 1.19 fold of those recorded on bread wheat
cultivars during the two seasons. Predator/prey relationship showed negative correlation
coefficient. Three (42.65%) amongst bread and four (80%) amongst durum wheat cultivars were
appeared as susceptible (S) cultivars. However, three bread wheat cultivars presented some sort
of resistance and appeared as low resistance (LR) cultivars. One bread cultivar (Sedsl) and one
durum cultivar (Beni Suef 1) which gave the highest yield income showed advanced degree of
resistance and appeared as moderately resistant (MR) cultivars . Therefore, wheat cultivars that
showed some sort of resistance can be included among advanced breeding programs to select new

varieties resistance to cereal aphids.
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INTRODUCTION

Wheat (Triticum aestivum L.) is the most widely grown cereal grain in the world. It is the
staple food for 35% of the world's population and is becoming increasingly important in

developing world. This cereal is grown on 23 % of global cultivated area and is of the great
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importance in bread, diet, pharmaceutics and other industries. It is also important product of
international trade on worldwide market (Zeb et al., 2011). Aphids (Aphididae: Homoptera) are
important sucking pests of various field crops, fruits and vegetables and commonly called as
plant lice. Aphids cause direct damage by feeding deeply within the leaf whorl and inject a toxin
which destroys the chloroplast membrane and indirect damage by transmission of several plant
viruses (Marzocchi and Nicoli, 1991; Rossing et al., 1994; Bukvayova et al., 2006). The green bug,
Schizaphis graminum (Rondani), the bird cherry oat aphid, Rhopalosiphum padi L., and the
corn leaf aphid, Rhopalosiphum maidis (Fitch) are commonly attack wheat in Upper Egypt
(Abdel-Rahman, 1997; Salem and Mahmoud, 2012). Seasonal occurrence of aphids and their
natural enemies associated with wheat at Assiut governorate, northern Upper Egypt (warm area)
was evaluated by Salem, (2007) and Salem et al. (2012). In Greece, (temperate area) the influence
of different species of aphid prey on the immature survival and development of Coccinella
septempunctata L. was evaluated by Papakhristos et al. (2015).They thought that their results
may be useful for improving the effectiveness of biological control practice and the production of
coccinellids in the insectary. Evaluating cereals for aphid resistance was performed by several
authors e.g. Elenin et al. (1989); Shehata, (2013) in Egypt; Mojahed et al. (2013) in Iran; Parvez
and Ali, (2000); Aslam et al.(2004) in Pakistan; Alsuhaibani, (1996) in the Kingdom of Saudi
Arabia; Hesler et al. (2002); Hesler, (2005) in the United States of America. Therefore, this
investigation was conducted to determine the population trend and the relationship between the
principal wheat aphids and their associated coccinellid predator C. undecimpunctata on certain
bread and durum wheat cultivars in northern Upper Egypt. Also, the susceptibility degrees of

these wheat cultivars to these major cereal aphids were evaluated.
MATERIALS AND METHODS

This work was conducted in the experimental farm of the agriculture college, Assiut
University during the two successive wheat growing seasons of 2014 and 2015. An area of about
1/4 feddan (1 feddan = 0.42 hectare) was cultivated with 7 bread (Balady, Sakha 93, Giza 168,
Mesr 1, Mesr 2, Seds 1, Seds 12) and 5 durum (Beni Suef 1, Beni Suef 4, Beni Suef 5, Beni Suef 6,
Sohag 3) wheat cultivars , which were obtained from the Agronomy Institute, Agricultural
Research Center. The experiment was carried out in a completely randomized block design, with
three replicates (1/400 fed.) per each cultivar. Regular conventional agricultural practices were
performed and insecticides were prevented. At harvest time the grain yield of each tested wheat
cultivar was determined. Samples of spikelets of 1 m2 / plot (3 replicates) were taken randomly.
Grain yield (ton /fed.) was calculated.

1- Population trends of cereal aphids and the associated coccinellid predator

The number of aphid complex (all forms) was counted visually by the direct count method
on 10 randomly wheat tillers / replicate (3 replicates / each cultivar) from February 2 until
March 30 when wheat aphid density reached to their lowest populations. Numbers of the
predatory coccinellid C. undecimpunctata were also recorded. Data were statistically analyzed by

using F-test; means were compared according to Duncan's multiple range tests as described by
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Steel and Torrie (1982). Correlation coefficient between aphid numbers and the coccinellid

predator was calculated.

2- Relative susceptibility of wheat cultivars to aphid species

Numbers of each identified aphid species were counted by the abovementioned method.
Mean numbers of each aphid species (all forms) were used to determine the relative susceptibility
degrees of the tested cultivars as described by Chiang and Talekar (1980) equation. Relative

susceptibility degree was dependent on the general mean number of the pest X and the
standard deviation (SD).Cultivars that had mean numbers more than X +2SD, were considered

highly susceptible (HS); between X and X+25D, susceptible (S); between X and X -1SD, low

X

resistant (LR); between X -1SD and X 2SD, moderately resistant (MR) and less than 7\ -2SD,

were considered highly resistant (HR) cultivars.
RESULTS AND DISCUSSION

1- Population trends of cereal aphids and the associated coccinellid predator

Population density of aphid complex [The green bug, Schizaphis graminum (Rondani), the
bird cherry oat aphid, Rhopalosiphum padi L., and the corn leaf aphid, Rhopalosiphum maidis
(Fitch)] inhabiting all of the tested wheat cultivars during 2014 wheat growing season was
established in Table (1). Data revealed that aphids attack wheat throughout the entire wheat
growing season (February, 2 until March, 30). Regardless the tested wheat cultivar, the aphid
population increased exponentially and reached its peak on 23rd February with an average of
39.08 individuals / tiller. One week later, the pest exhibited less populations (21.55 individuals/
tiller) at 2nd March and followed by sharp decline until the totally disappearance after 30th
March when wheat became dry. The durum wheat cultivar Beni Suef 4 harbored the greatest
aphid numbers during the entire season with an average of 17.72 individuals/ tiller. However, the
bread cultivar Seds 1 harbored the lowest aphid seasonal numbers with an average of 7.44
individuals/ tiller. The pest populations were clearly varied between the tested wheat cultivars (f
= 351.0%). Also, it can be note that, infestation level varied amongst each group. Similar results
were obtained during the second year of study, 2015 (Table 2). The general mean number of
aphids recorded on durum wheat cultivars was found to be constituted 1.25 and 1.19 fold of that
recorded on bread wheat cultivars during 2014 and 2015 seasons. This result could be leads to
identify the most suitable cultivar(s) fit for cultivation under Upper Egyptian circumstances.

In the same approach, Abdel-Rahman (1997) recorded 472 aphid individuals / tiller on
the bread cultivar Sakha 69, however in this manuscript 8-9 aphid individuals/ tiller were
recorded on the bread cultivar Sakha 93 in the same area of study. This finding proof that,
changes of climatic factors and the wide use of insecticides could leads to changes on the
population trends of the examined taxa. In order to determine the population dynamics of
aphids, an experiment was conducted by Anayatullah and Khattak (2004) in Pakistan. They
reported that attack of aphids started on January 18, 2002 and gradually increased with the

growth of plants, however, slow multiplication of aphids was noticed during vegetative growth.
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Zeb et al., (2011) study the population trend of cereal aphids on different varieties/ lines of wheat
and their effect on the yield. They reported that aphids attack started in first week of January,
increased during February and March, peaked on 13rd March, and then declined afterwards till
complete disappearance in 6th April.

In respect to the relation between aphid complex and the predatory coccinellid C.
undecimpunctata, data presented in Table (3) expressed about the general mean numbers and
correlation coefficient (r) between both taxa. Data obtained during the first season of study 2014,
revealed that, the bread wheat cultivars harbored (44.45%) of the total aphids inhabiting wheat.
However, durum wheat cultivars harbored more percentage (55.55%). Consequently, bread
wheat cultivars were found to be harboring high percentage of C. undecimpunctata (59.24%)
than durum wheat cultivars (40.76%0). Similar results were obtained during the second season of
study, 2015. In respect to the predator/prey relationship, it can be note that, negative (r) values
were recorded between both taxa (-0.071 and -0.27) during 2014 and 2015 seasons.

Results obtained by Abdel-Rahman (1997) have been confirmed by those obtained in this
work. His data showed that coccinellids are considered to be potentially important regulators of
cereal aphids in wheat ecosystem. He also, reported that the first generation of coccinellid adults
appear to synchronized with the start of aphid populations and they may able to affect the
growth of the aphid population. Ten years later, in Pakistan, Khan et al. (2007) recorded C.
septumpunctata as the predominant species among four-major coccinellid species associated with
cereal aphids. They reported that the peak population of C. septumpunctata was recorded in the
middle of March. The numbers then declined and came to an abrupt end by the last week of
April. This finding confirmed the truth that the predator populations dependent on its prey
populations.

2- Relative susceptibility of wheat cultivars to aphid species

Evaluation of the susceptibility degrees of the tested wheat cultivars against the dominant
aforementioned cereal aphids was the main goal of this study. According to the pest mean
numbers and the standard deviation, the susceptibility degrees of the tested wheat cultivars were
grouped into five categories, Table (4). Data revealed high variations amongst the tested
cultivars. Regardless the aphid species, three amongst the seven bread cultivars (42.85%) were
appeared as susceptible (S) cultivars. Also, four amongst the five durum cultivars (80%) were
appeared as susceptible (S) cultivars. On the other hand, three amongst the seven bread cultivars
presented some sort of resistance and appeared as low resistance (LR) cultivars. One bread
cultivar (Sedsl) and one durum cultivar (Beni Suef 1) only showed advanced degree of resistance
and appeared as moderately resistant (MR) cultivars. In addition, these tow cultivars gave the
highest yield income as showed in Table (5). Resistant and/or highly resistant cultivars were
hoped, but not found.

In a similar study, the seasonal abundance of R. padi and S. graminum on twelve elite
wheat lines was investigated by Alsuhaibani (1996) in Saudi Arabia. He reported that all wheat
lines were infested by both aphid species. In agreement results, he reported that R. padi was

much higher on all tested lines than S. graminum. In the same approach, Akhtar et al. (2008)
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evaluated the resistance of twenty wheat varieties to R. padi. According to the damage rate in

seedling bulk they grouped the tested varieties into three categories, i.e. resistant, moderately
resistant and susceptible. Also, they grouped the tested varieties according to the antixenosis

phenomenon into less preferred, moderately preferred and highly preferred varieties. So, the use

of resistant lines will remain the most logical and economical way of reducing insect pest damage

in cereals. Identification of the factors that confer resistance inheritance in cereal plants would

greatly improve breeding strategies resistant lines. Therefore, wheat cultivars that showed some

sort of resistance can be included among advanced breeding programs to select new varieties

resistance to cereal aphids.

Tablel- Weekly mean numbers of cereal aphid complex / wheat tiller during 2014 season in Assiut

governorate

Wheat Cultivars | Feb. | Feb. | Feb. | Feb. | Marc | Marc | Marc | Marc | Marc | Mea
Balad | 9.22 | 20.2 | 148 | 135 | 29.22 1.33 0.44 3.56 0.67 | 10.35
Sakha | 2.00 | 10.6 | 7.00 | 27.2 | 25.22 2.33 1.00 3.22 0.11 8.75
Bread Giza | 4.44 | 131 | 176 | 30.0 | 26.11 0.78 2.89 2.78 0.89 | 10.96
Cultivar | Mesr | 200 | 11.2 | 115 | 2655 | 27.55 1.33 1.56 2.00 1.22 9.44
S Mesr | 3.00 | 8.67 | 10.0 | 32.8 | 29.33 0.89 111 4.44 0.78 | 10.12
Seds1 | 3.00 | 478 | 15.0 | 245 | 16.67 0.22 0.67 1.78 0.33 7.44
Seds | 5.22 | 11.3 | 140 | 32.6 | 30.44 1.78 0.78 1.33 0.22 | 10.86
Mean 413 | 114 | 12.8 | 26.7 | 26.36 1.24 1.21 2.73 0.60 9.71
Beni | 3.67 | 7.78 | 9.22 | 225 | 22.67 1.33 0.44 1.89 0.11 7.74
Durum Beni 956 | 16.4 | 334 | 823 | 16.00 0.11 0.11 1.33 011 | 17.72
Cultivar | Beni 104 | 157 | 19.2 | 63.3 | 17.33 0.67 0.22 1.00 0.22 | 14.25
S Beni 167 | 121 | 200 | 32.1 | 17.00 0.78 0.22 0.67 0.11 9.41
Sohag | 544 | 9.67 | 19.2 | 56.5 | 10.67 0.55 0.22 0.67 0.11 | 11.46
Mean 6.16 | 12.3 | 20.2 | 51.3 | 16.73 0.69 0.24 1.11 0.13 | 12.11
Grand Mean 514 | 118 | 16,5 | 39.0 | 21.55 0.96 0.72 1.92 0.37 | 1091

F value 351.0*

Means followed by the same letter are not significantly different at 0.05 level of probability by Duncan's

multiple range tests.
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Table 2- Weekly mean numbers of cereal aphid complex / wheat tiller during 2015 season in Assiut

gOVernorate
Wheat Feb. Feb. Feb. Feb. March | March | March | March | March30 | Mean
Cultivars | 2 9 16 23 2 9 16 23
Balady | 9.44 | 1000 | 1533 | 811 | 5380 | 244 | 022 | 367 0.56 11(':52
Sakha93 | 378 | 1411 | 21.33 | 1466 | 2000 | 145 | 122 | 478 0.22 %OEﬁ
. 1067
Bread | Giza168 | 7.00 | 1311 | 1344 | 2022 | 3667 | 078 | 200 | 256 0.22 D
Cultivars | Mesr1 | 367 | 1000 | 1278 | 11.89 | 2545 | 156 | 100 | 256 078 | 7.74F
Mesr2 | 222 | 866 | 622 | 3578 | 2389 | 067 | 056 | 489 0.44 %éﬁ
Seds1 | 278 | 633 | 12.33 | 2245 | 1689 | 1.00 | 056 | 222 044 | 722F
Seds12 | 278 | 989 | 1333 | 4180 | 3478 | 1890 | 056 | 244 0.33 11(':99
Mean 452 | 1030 | 1354 | 2214 | 3022 1.40 0.87 3.30 0.43 9.64
S‘?Ji’f“l 356 | 1267 | 1856 | 2333 | 16.00 | 0.33 0.56 1.44 022 | 852E
Beni 1 300 | 1022 | 3534 | 2867 | 5400 | 122 | 022 | 044 044 | 1484
Suef 4 A
Durum . 2
Cultivars | BeN 1 955 | 1189 | 1180 | 4222 | 2367 | 033 | 044 111 011 | 12t
Suef5 C
Beni | 789 | 1022 | 2867 | 5478 | 1056 | 022 | 033 | 078 022 | 1283
Suef 6 B
Sohag3 | 667 | 889 | 1433 | 5156 | 711 | 022 | 022 | o044 0.22 %9;
Mean 6.07 | 10.78 | 21.76 | 4011 | 2227 | 046 0.35 0.84 0.24 11.43
Grand Mean 530 | 1054 | 17.65 | 31.13 | 2625 | 093 | o061 | 207 033 | 1053
Fvalue 230.0%

Means followed by the same letter are not significantly different at 0.05 level of probability by Duncan’s

multiple range tests.
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Table 3- Correlation coefficient between the general average of aphids and their coccinellid predator C.
undecimpunctata

2014 2015
Wheat cultivars . . . .
Aphid C. undecimpunctata Aphid complex C. undecimpunctata
complex (%) (%) (%) (%)
Balad | 10.35 (8.05) 2.59 (8.32) 11.52 (9.24) 2.56 (8.82)
y
Sakha | 8.75 (6.81) 3.19 (10.25) 9.06 (7.27) 2.78 (9.58)
93
Giza | 10.96 (8.53) 3.30 (10.60) 10.67 (8.56) 3.04 (10.48)
Bread 168
cultivar Mfsr 9.44 (7.35) 2.96 (9.51) 7.74 (6.21) 2.41(8.30)
s Mesr 10.12 (7.88) 2.56 (8.23) 9.26 (7.43) 2.37(8.17)
2
Seds 1 7.44 (5.79) 3.25(10.44) 7.22 (5.79) 2.04 (7.03)
Seds | 10.86 (8.45) 3.00 (9.64) 11.99 (9.62) 2.11(7.27)
12
Total 67.92 20.85 67.46 17.31
Mean 9.70 (44.45) 2.98(59.24) 9.64(45.75) 2.47(51.35)
Beni 7.74 (6.02) 2.19 (7.04) 8.52 (6.84) 2.52 (8.68)
Suef 1
Beni | 17.72 (13.79) 1.41 (4.53) 14.84 (11.91) 2.59 (8.93)
Durum |-Suef4
cultivar siz?ls 14.25 (11.09) 2.56 (8.23) 11.21 (9.00) 2.67 (9.20)
s Beni 9.41 (7.32) 1.67 (5.37) 12.63 (10.13) 1.89 (6.51)
Suef 6
Sohag | 11.46 (8.92) 2.44 (7.84) 9.96 (7.99) 2.04 (7.03)
3
Total 60.58 10.27 57.16 11.71
Mean 12.12 (55.55) 2.05(40.76) 11.43(54.25) 2.34(48.65)
Grand Total 128.50 3112 124.62 29.02
Grand Mean 10.71 2.59 10.39 242
) -0.071 -0.27

Table 4 - Mean numbers and (susceptibility degrees) to aphid species inhabiting wheat cultivars during
2014 and 2015 seasons
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2014- Mean numbers / tiller and 2015- Mean numbers / tiller and Mean
(Susceptibility degrees (Susceptibility degrees 2014&2015
Wheat Cultivars and
S.' R R: ) S.' R R: ] (Susceptibili
graminu padi maidi | Mean | graminu padi maidi | Mean ty degrees)
m S m S
Balad
5.26 2378 | 200 | 1035 2000 | 148 | 1152
4.07(LR 1091 (S
y W | w| e | w Rl e || © ®)
Sakha 352 2156 | 119 | 876 | .o o | 1967 | 200 | 906 BOLLR
Bread 03 (LR) (LR) | LR) | LR : w | & | R SLULR)
cultivar Giza
2496 | 263 | 1096 2533 | 196 | 1066
5.30 (S 470(LR 1083 (S
s 168 Sl w | © | © Rl e | © | © ®)
2.96 2415 | 122 | 944 248 1985 | 089 | 7.74
Mesrl | ar)y | aR) | Ry | AR | MR | aRr) | mR) | (vr) | 890 (LR)
3.89 2556 | 093 | 10.12 3.56 2333 | 089 | 9.26
Mesr2 9.69 (LR
W | & | M) | R | R | R | MR | (R LR
285 1815 | 133 | 7.44 285 1756 | 126 | 7.22
Sedsl | Ry | MR) | (R) | MR) | MR) | MR) | (R) | mr) | 733(MR)
Sedsl | 489 | 2615 | 156 | 1086 | 374 | 3030 | 193 | 12.00 1145.(9)
2 (LR) (S) (S) (S) (LR) (S (S (S) '
Beni 326 | 1885 | 111 | 7.74 1889 | 122 | 852
Durum | suef1 | (R) | MR) | (LR) | MRy | ¥ O | wRr) | R | Ry | MR
cultivar | Beni 3093 | 426 | 17.72 3637 | 185 | 14.86
s suefa | 896 | g | is) | ) | B3O | hs) | ) | ms) | 1627(HS)
Beni
3230 | 193 | 14.25 26.15 | 119 | 1121
swers | 8520 | 75 © S | 200 | %57 | ir | © 1273 (5)
Beni 2048 | 178 | 9.41 2063 | 233 | 1263
swefs | 5% | Wr | o | an | 38O | T © © 11.02(5)
Sohag
2400 | 219 | 1146 2093 | 226 | 9.96
8.19 (S 6.70 (S 1073 (S
3 S lw | o | © S lw | e | W ®)
Total
6356 | 2998 | o011 | 1285 | gy5g | 2970 | 1q96 | 1246 126.56
5 0 0 2
Mean 5.30 2499 | 184 | 1071 4.80 2475 | 161 | 10.38 10.55

Susceptibility degrees: HS= Highly Susceptible; S= Susceptible;
LR= Low Resistant; MR= Moderately Resistant ; HS= Highly Resistant
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Table 5. Name and yield of the tested wheat cultivars

Yield ton/fed. Yield ton /fed.
Bread cultivars Durum cultivars
(0.42 hectare) (0.42 hectare)
Balady 2.72E Beni Suef 1 4.93B
Sakha 93 2.35E Beni Suef 4 3.73D
Giza 168 2.99E Beni Suef 5 4.47C
Mesr 1 4.32CD Beni Suef 6 4.54C
Mesr 2 4.29CD Sohag 3 3.87D
Seds 1 5.01A - -
Seds 12 4.63C - -
F value 13.995**

Means followed by the same letter are not significantly different at 0.05 level of
probability by Duncan's multiple range tests.
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