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ABSTRACT 
 

The obtained data of seasonal abundance of the corn leaf aphid, 
Rhopalosiphum maidis (Fitch) (Homoptera: Aphididae) in relation to climatic factors, 
sowing dates, plant growth stage and fertilization rates were used to develop a 
prototype computer program to predict aphids' abundance on barley at different 
planting dates in relation to plant growth stages. This prototype program is a first step 
towards developing an expert system for prediction of aphids on barley in Egypt.  
 

INTRODUCTION 
 

Aphids attack barley at critical stages of plant growth; they cause 
serious damage to their hosts by sucking plant sap and transmitting barley 
yellow dwarf virus.  Barley fields are considered harboured much more aphid 
populations than the adjacent wheat fields in Shandawil (Upper Egypt). Two 
yearly cycle of aphids' outbreak on wheat and barley were reported by 
Bishara (1987). The dominant cereal aphid species are Rhopalosiphum padi 
and Rhopalosiphum maidis and to a lesser extent Schizaphis graminum and 
Sitobion avenae (El-Hariry, 1979 and Tantawi, 1985). In the Barley Belt 
located on the north western coast R. maidis was the most dominant species 
of aphids infested 30 to 40% of the plants (Noaman et al., 1992).    

Also, Slman and Ahmed (2005) found that R. maidis was the most 
serious cereal aphid species on barley plants in south Egypt during February 
and March and was usually the most abundant species in the Autumn 
(Mepherson and Brann, 1983).  Youssef et al. (1998) attributed the low 
infestation with aphid during 1995/1996 season at Shandawil in Egypt, to the 
fluctuation in humidity and temperature. They argued that, during this 
particular season, the Winter was mild and dry resulting in a less infestation.  
in Egypt, Mohamed (1992) stated that the weather conditions greatly affected 
the peak activity of aphids and plant maturity seemed to be the most 
important factor causing drastic reduction in aphid colonization. 

Balakrishnan (2013) mentioned that, An Expert System is a system 
that employs human knowledge captured in a computer to solve problems 
that ordinarily required human expertise. In agriculture, expert systems unite 
the accumulated expertise of individual disciplines, such as plant pathology, 
entomology, horticulture, agricultural meteorology and animal sciences; into a 
framework that best addresses the specific, on-site needs of farmers.  Cereal 
aphids expert system (CAES) was designed by Gonzalez-Andujar et al. 
(1993). This program designed to provide identification and information to 
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farmers and extension specialists as well as information for educational and 
research purposes, on the main cereal aphid species in Spain.  As a result of 
using expert systems as a training tool in the agricultural sector in Egypt, this 
study presented preliminary computer program in the process of introducing 
expert system (Hitoshi et al., 2012). Expert system is offered as the second 
choice after expert on consultation (Selvakumar et al., 2011). 

This study tries to present a prototype program as a first step towards 
developing an expert system for prediction of aphids on barley in Egypt. 
 

MATERIALS AND METHODS 
 

The treatments included different sowing dates and fertilization rates 
were replicated four times in stripes for three tested sowing dates experiment 
and in a complete randomized design for nitrogen fertilization experiment (24 
plots). The area of each plot size was about 42m2 (1/100 of feddan). The field 
studies were conducted throughout two successive growing seasons, 
2001/2002 and 2002/2003 on barley, Hordeum vulgare. 

Feekes scale represented by Large, 1954 for describing the different 
growth stages of barley plants (Plate 1) was employed. Sampling of barley 
plants began as soon as the plants appeared above ground and continued 
until the crop maturity.  

The random sample per plot was twenty-five tillers at each of the four 
cardinal directions (i.e., north, south, east and west in addition to the center). 
Direct count of the corn leaf aphid, Rhopalosiphum maidis was made 
according to Dewar et al. (1982). Meteorological data of temperature and 
relative humidity for Giza Governorate were obtained from the meteorological 
services provided by the Ministry of Agriculture. 
Prediction program prototype (copy right ©): 
   The obtained data of seasonal abundance of aphids are used to 
develop a prototype program to predict R. maidis abundance on barley at 
different planting dates in relation to plant growth stages using net program 
(Visual Studio (VS), Version = "3:701"). 
 

 
 

Plate (1): Growth stages of barley according to the Feekes scale (Large, 
1954) 
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RESULTS 
 

Seasonal abundance of Rhopalosiphum maidis on barley: 
The investigation was focused on the seasonal abundance of R. 

maidis over three sowing dates in relation to plant growth stage, temperature 
and relative humidity. The recorded Data of R. maidis over the two seasons 
were presented in Tables, 1-6. 
Seasonal abundance of R. maidis on barley at the different sowing 
dates: 
• First sowing date (22nd November) 

In the first season (2001/2002) as shown in Table (1) R. maidis 
appeared in few numbers on barley plants and increased gradually to reach a 
total average number of 7.14 individuals/tiller on the 4th Jan. during the 
tillering stage with a highest mean Number of 27.54 individuals/tiller (plant 
age of 43 day, Feekes 4) while the recorded maximum and minimum 
temperatures were 18.37 and 3.3oC and the recorded mean relative humidity 
(RH) was 55.33%, During the stem extension period, R. maidis reached 
mean Number of 33.8 individuals/tiller. The highest population Number was 
66.13 individuals/tiller occurred on the 31st Jan. 2002 (plant age of 70 day, 
Feekes 8), where the ligules of last leaf just visible (maximum and minimum 
temperature of 18.93 and 6.43oC, respectively and the mean RH of 57%). 
Then this numbers were decreased gradually until disappearance during the 
heading stage (after 97 day, Feekes 10 of plant age). 

In the second season (2002/2003) as shown in Table (2), the 
population of R. maidis was generally lower than in the first season similarity 
trend of R. maidis was occurred in both seasons.  

The total mean Number of R. maidis was 6.7 individuals/tiller with a 
highest population (13.7 individuals/tiller) on the 13th Jan. 2003 (plant age of 
52 d; Feekes, 5) when the leaf sheaths strongly erected during the tiller stage 
(maximum and minimum temperature of 26 and 6.5oC, respectively and 
mean RH of 57.5%), while it reached 27.1 individuals/tiller with a highest 
population (58.8 individuals/tiller) on the 3rd Feb. (plant age of 73 day, Feekes 
9) when the ligule of last leaf just visible recorded during the stem extension 
stages (maximum and minimum temperature of 20.9 and 9.3oC, respectively 
and mean RH of 47.7%). Few numbers of aphids were observed at the 
heading stage then disappeared after the 5th Mar. (after 103 day, Feekes 
10.1 of plant age) in boot period. 
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Table (1): Average numbers of R. maidis /tiller infesting barley plants at the 
first sowing date at Giza region, during the growing season, 
2001/2002. 

Growth stage Plant Age 
Sampling 

date 

R. maidis 

Adult 
Nymph 

 
Total Alate Aptera 

Tillering 
stage 

1 
13 5-12-2001 0.10 0.00 0.10 0.20 
16 8 0.10 0.20 0.60 0.90 

2 

19 11 0.00 0.20 0.80 1.00 
22 14 0.00 0.40 1.60 2.00 
25 17 0.00 0.20 2.40 2.60 
28 20 0.00 0.70 3.60 4.30 

3 
31 23 0.01 1.47 11.43 12.91 
34 26 0.00 1.50 5.20 6.70 
37 29 0.00 2.20 5.40 7.60 

4 
40 1-1-2002 0.00 2.90 6.60 9.50 
43 4-1 0.04 12.50 15.00 27.54 

5 

46 7 0.00 5.48 4.20 9.68 
49 10 0.00 2.00 5.10 7.10 
52 13 0.00 2.10 5.20 7.30 
55 16 0.00 2.10 5.60 7.70 

Mean 0.02 2.26 4.86 7.14 

Stem 
extension 

6 58 19 0.00 7.11 7.81 14.92 

7 
61 22 0.00 5.30 11.60 16.90 
64 25 0.00 6.11 10.47 16.57 

8 
67 28 0.00 7.64 15.73 23.37 
70 31 0.00 14.48 51.65 66.13 

9 

73 3-2 0.00 16.00 40.20 56.20 
76 6 0.50 19.40 37.20 57.10 
79 9 0.67 19.51 36.85 57.03 
82 12 0.10 11.24 23.60 34.94 
85 15 0.10 20.50 9.50 30.10 
88 18 0.20 33.23 6.37 39.80 
91 21 0.90 16.80 9.70 27.40 
94 24 0.88 16.64 9.24 26.76 

10 97 27 0.04 0.11 0.00 0.15 
Mean 0.24 13.86 19.28 33.38 

Heading 10.1 
100 2-3 0.00 0.00 0.00 0.00 
103 5 0.00 0.00 0.00 0.00 
106 8 0.00 0.00 0.00 0.00 

Mean 0.00 0.00 0.00 0.00 
Total 3.64 228.00 342.76 574.40 

General Mean 0.11 7.13 10.71 17.95 
1 = One shoot 5=Leaf sheath strongly erected  9 = Ligule of last leaf just visible 
2= Tillering begins 6= First node of stem visible  10= In boot 
3= Tillers formed 7= Second node visible  10.1= Head visible 
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Table (2): Average numbers of R. maidis /tiller infesting barley plants at the 
first sowing date at Giza region, during the growing season, 
2002/2003. 

Growth stage Plant Age 
Sampling 

date 

R. maidis 

Adult 
Nymph  

Total Alate Aptera 

Tillering stage 

1 
13 5-12-2002 0.2 0.0 0.6 0.8 
16 8 0.0 0.7 1.0 1.7 

2 

19 11 0.3 1.4 0.8 2.5 
22 14 2.0 2.0 4.0 8.1 
25 17 0.1 2.0 3.0 5.1 
28 20 0.0 2.0 4.1 6.1 

3 
31 23 0.0 2.0 3.3 5.4 
34 26 0.0 2.3 3.6 5.9 
37 29 0.0 1.5 6.0 7.5 

4 
40 1-1-2003 0.0 1.7 4.1 5.8 
43 4-1 0.0 1.0 4.5 5.6 

5 

46 7 0.0 3.0 7.0 10.1 
49 10 0.0 4.0 8.1 12.1 
52 13 0.0 6.2 7.5 13.7 
55 16 0.0 4.6 6.2 10.7 

Mean 0.2 2.3 4.3 6.7 

Stem 
extension 

6 58 19 0.0 2.6 6.1 8.7 

7 
61 22 0.0 7.5 10.3 17.8 
64 25 0.0 13.4 28.5 41.9 

8 
67 28 0.0 16.7 22.9 39.6 
70 31 0.0 11.5 24.5 36.0 

9 

73 3-2 0.2 3.0 55.6 58.8 
76 6 0.0 8.8 16.6 25.4 
79 9 0.0 10.8 16.6 27.4 
82 12 0.0 14.3 23.5 37.8 
85 15 0.0 11.0 28.1 39.1 
88 18 0.0 0.0 12.3 12.3 
91 21 0.0 0.0 12.3 12.3 
94 24 0.1 3.4 7.8 11.3 

10 97 27 0.0 4.2 6.8 11.1 
Mean 0.24 13.86 19.28 0.0 

Heading 10.1 
100 2-3 0.1 3.6 0.8 4.5 
103 5 0.0 2.1 0.5 2.6 
106 8 0.0 0.0 0.0 0.0 

Mean 0.00 0.00 0.00 0.0 
Total 3.64 228.00 342.76 0.0 

General Mean 0.11 7.13 10.71 3.1 
 
1 = One shoot 

 
5 = Leaf sheath strongly erected 

 
9 = Ligule of last leaf just visible 

2= Tillering begins 6= First node of stem visible 10= In boot 
3= Tillers formed 7= Second node visible 10.1= Head visible 
4=Leaf sheath lengthen 8= Last leaf just visible 10.5= Flowering 
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• The second sowing date (5th December) 
In the first season (2001/2002) as represented in Table (3) shows 

that the barley plants at the tiller stage harboured low mean numbers of R. 
maidis with (6.13 individuals/tiller) with a highest population (13.5 
individuals/tiller) on the 19th Jan. (plant age of 45 day, Feekes 5) when the 
leaf sheaths strongly erected during the tillering stage (maximum and 
minimum temperature of 18.7 and 5oC, respectively and the mean RH of 
65.67%), while the population of this aphid species was more abundant (37.4 
individuals/tiller), during the stem extension stage, with a highest peak of 
103.05 individuals/tiller recorded on the 24th Feb. 2002 (plant age of 81 day, 
Feekes 9), when the ligules of last leaf was just visible (maximum and 
minimum temperature were 22.7 and 9.57oC, respectively and mean RH of 
45%).  R. maidis completely disappeared from the beginning of Mar. (87 d of 
plant age, Feekes 10), i. e., from boot period to the heading stage. 

In the second season (2002/2003) as shown in Table (4) R. maidis 
recorded in low numbers during tillering stage (total mean Number of 4.45 
individuals/tiller) with a highest population of 25.4 individuals/tiller on the 4th 
Jan. 2003 (plant age of 30 day, Feekes 3) when tillers formed (maximum and 
minimum temperatures of 20.1 and 6.7oC, respectively and mean RH of 
69.5%), while the highest numbers of it was recorded during the stem 
extension stage, with a mean number of 33.9 individuals/tiller, with a peak 
number of 57.2 individuals/tiller occurred on the 27th Feb., 2003 (plant age of 
84 day, Feekes, 9) while the  ligules of last leaf was just visible (maximum 
and minimum temperature of 18.3 and 6.9oC, respectively and mean RH of 
56.3%).  

During the heading stage, few numbers of R. maidis were noticed 
while the head was visible with an average number of 0.6 individuals/tiller. 
The aphids disappeared when the plant age reached 99 d at the end period 
of head visible stage.  
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Table (3): Average numbers of R. maidis/tiller infesting barley plants at the 
second sowing date at Giza region, during the growing season, 
2001/2002. 

Growth stage 
Plant 
Age 

Sampling date 
R. maidis 

Adult 
Nymph 

 
Total Alate Aptera 

Tillering 
stage 

1 15 20-12-2001 0.4 0.4 2.7 3.5 

2 

18 23 0.3 0.7 1.9 2.9 
21 26 0.0 0.3 1.8 2.0 
24 29 0.2 1.5 3.2 4.9 
27 1-1-2002 0.0 1.9 3.2 5.1 

3 
30 4-1 0.0 0.7 4.3 4.9 
33 7 0.2 1.7 1.1 2.9 

4 
36 10 0.2 2.0 2.5 4.7 
39 13 0.0 3.4 5.4 8.8 

5 
42 16 0.0 2.9 5.0 7.9 
45 19 0.0 4.0 9.5 13.5 
48 22 0.0 5.1 7.2 12.3 
Mean 0.1 2.0 4.0 6.1 

Stem 
extension 

6 
51 25 0.0 0.7 1.9 2.6 
54 28 0.0 2.1 6.3 8.4 

7 
57 31 0.0 3.8 10.8 14.6 
60 3-2 0.0 6.0 14.0 20.0 

8 63 6 0.0 8.4 16.5 24.9 

9 

66 9 0.0 14.1 30.9 45.0 
69 12 0.0 9.7 31.4 41.1 
72 15 0.1 30.5 22.2 52.8 
75 18 0.2 21.0 32.1 53.3 
78 21 0.3 60.6 27.7 88.6 
81 24 0.6 60.9 41.5 103.1 
84 27 0.0 23.4 8.3 31.8 

10 87 2-3 0.0 0.0 0.0 0.0 
Mean 0.1 18.6 18.7 37.4 

Heading 10.1 
90 5 0.0 0.0 0.0 0.0 
93 8 0.0 0.0 0.0 0.0 
96 11 0.0 0.0 0.0 0.0 
Mean 0.0 0.0 0.0 0.0 
Total 2.6 265.9 291.4 559.8 

General Mean 0.1 9.5 10.4 20.0 
 
1 = One shoot 

5 = Leaf sheath strongly erected 9 = Ligule of last leaf just visible 

2= Tillering begins 6= First node of stem visible 10= In boot 
3= Tillers formed 7= Second node visible 10.1= Head visible 
4=Leaf sheath lengthen 8= Last leaf just visible 10.5= Flowering 
 
 
 
 
 
 
 
 

  



Monira M. El-Fatih et al. 

 570 

Table (4): Average numbers of R. maidis /tiller infesting barley plants at the 
second sowing date at Giza region, during the growing season, 
2002/2003. 

Growth stage Plant Age Sampling date 
R. maidis 

Adult 
Nymph 

 
Total Alate Aptera 

Tillering stage 

1 15 20-12-2001 0.1 0.1 0.2 0.4 

2 

18 23 0.1 0.3 1.4 1.7 
21 26 0.1 0.4 1.5 2.0 
24 29 0.0 0.5 1.4 1.9 
27 1-1-2002 0.0 0.4 1.2 1.6 

3 
30 4-1 0.0 11.8 13.6 25.4 
33 7 0.7 2.6 0.0 3.3 

4 
36 10 0.0 0.7 1.5 2.2 
39 13 0.0 0.4 1.2 1.6 

5 
42 16 0.0 0.5 2.5 3.0 
45 19 0.0 1.2 3.5 4.7 
48 22 0.0 1.8 3.8 5.6 

Mean 0.1 1.7 2.6 4.5 

Stem extension 

6 
51 25 0.0 4.9 11.2 16.1 
54 28 0.0 6.8 16.6 23.4 

7 
57 31 0.0 6.1 17.7 23.8 
60 3-2 0.0 5.2 13.3 18.5 

8 63 6 0.0 7.4 20.5 27.9 

9 

66 9 0.0 6.6 22.1 28.7 
69 12 0.1 16.0 14.5 30.7 
72 15 0.3 13.3 23.7 37.3 
75 18 0.3 18.5 22.3 41.1 
78 21 0.1 31.8 16.9 48.8 
81 24 0.3 25.2 31.7 57.1 
84 27 0.3 20.7 36.3 57.2 

10 87 2-3 0.2 15.5 14.0 29.6 
Mean 0.1 13.7 20.1 33.9 

Heading 
10.1 

90 5 0.0 0.4 0.9 1.3 
93 8 0.0 0.4 0.3 0.7 
96 11 1.5 0.2 0.1 1.8 
99 14 0.0 0.0 0.0 0.0 

10.5 
102 17 0.0 0.0 0.0 0.0 
105 20 0.0 0.0 0.0 0.0 

Mean 0.3 0.2 0.2 0.6 
Total 3.9 199.7 293.9 497.5 

General Mean 0.1 6.4 9.5 16.0 
  

1 = One shoot 5 = Leaf sheath strongly erected 9 = Ligule of last leaf just visible 
2= Tillering begins 6= First node of stem visible 10= In boot 
3= Tillers formed 7= Second node visible 10.1= Head visible 

4=Leaf sheath lengthen 8= Last leaf just visible 10.5= Flowering 
 

• The third sowing date (20th December) 
In the first season (2001/2002), Table (5) it was obvious that the 

mean number of R. maidis was recorded during the tillering stage reached 
7.3 individuals/ tiller with a highest peak number of 13.24 individuals/tiller 
recorded on Jan., 28, 2002 (plant age of 37 day, Feekes 4) when the leaf 
sheath lengthen (maximum and minimum temperature of 18.20 and 8.33oC, 
respectively and mean RH of 62%).  The population of R. maidis increased 
gradually to reach the total mean Number of 36.03 individuals/tiller with a 
highest peak (122.48 individuals/tiller) on the 2nd Mar., 2002 (plant age of 70 
day, Feekes 9) while the ligule of last leaf was just visible during the stem 
extension stage (maximum and minimum temperature of 21.8 and 9.83oC, 
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respectively and the mean RH of 59%).  
The aphid numbers again decreased to disappear at the end of the 

stem extension stage (82 d of plant age, Feekes 9) when the ligule of last leaf 
just visible. 

In the second season (2002/2003) as shown in Table (6) the tillering 
stage harboured the lowest numbers of R. maidis (total mean Number of 5.4 
individuals/tiller) with a highest population of 13.5 individuals/tiller on the 3rd 
Feb. 2003 (plant age of 43 day, Feekes 5) when the leaf sheath strongly was 
erected (maximum and minimum temperature of 20.9 and 9.3oC, respectively 
and mean RH of 47.7%).  

Table (5): Average numbers of R. maidis /tiller infesting barley plants at the third 
sowing date at Giza region, during the growing season, 2001/2002. 

Growth stage 
Plant 
Age 

Sampling date 
R. maidis 

Adult 
Nymph 

 
Total Alate Aptera 

Tillering stage 

2 

13 4-1-2002 0.22 0.80 2.27 3.29 
16 7 0.04 0.10 1.56 1.70 
19 10 0.00 0.90 3.04 3.94 
22 13 0.10 3.20 4.05 7.35 

3 
25 16 0.00 3.13 5.66 8.79 
28 19 0.00 1.93 5.50 7.43 
31 22 0.00 2.40 3.60 6.00 

4 
34 25 0.00 3.50 4.23 7.73 
37 28 0.01 2.78 10.45 13.24 

5 
40 31 0.00 3.52 9.28 12.80 
43 3-2 0.00 5.02 3.04 8.06 

Mean 0.03 2.48 4.79 7.30 

Stem extension 

6 
46 6 0.00 7.00 14.20 21.20 
49 9 0.01 8.43 22.37 30.82 

7 
52 12 0.00 4.30 16.40 20.70 
55 15 0.00 7.49 23.05 30.54 

8 58 18 0.09 9.31 11.60 21.00 

9 

61 21 0.20 17.09 23.92 41.21 
64 24 0.45 23.42 20.62 44.49 
67 27 0.13 26.32 60.41 86.86 
70 2-3 0.13 63.35 59.00 122.48 
73 5 0.45 10.14 11.13 21.72 
76 8 0.50 16.32 6.12 22.94 
79 11 0.04 3.65 0.73 4.43 

10 82 14 0.00 0.00 0.00 0.00 
Mean 0.16 15.14 20.74 36.03 
Total 2.4 224.1 322.2 548.7 

General Mean 0.1 9.3 13.4 22.9 
 

1 = One shoot 5 = Leaf sheath strongly erected 9 = Ligule of last leaf just visible 
2= Tillering begins 6= First node of stem visible 10= In boot 
3= Tillers formed 7= Second node visible 10.1= Head visible 
4=Leaf sheath lengthen 8= Last leaf just visible 10.5= Flowering 

 

The highest population of R. maidis was recorded during the stem 
extension stage (total mean Number of 20.1 individuals/tiller) with a highest 
peak of 47.6 individuals/tiller on Mar., 2, 2003 (plant age of 70 day, Feekes 9) 
when the ligule of last leaf was just visible (maximum and minimum 
temperature of 25.1 and 10.6oC, respectively and mean RH of 49%). Then its 
population gradually decreased until it disappeared on Mar., 23, 2003. While 
the head was visible during the heading stage which harboured few numbers 



Monira M. El-Fatih et al. 

 572 

of R. maidis (total mean Number of 0.8 individual/tiller). 
It could be concluded that the highest aphid abundance was 

observed at  barley plant age  of 70 d (first season) and 73d (second season) 
for the first sowing date while it was recorded at plant age of  81 d (first 
season) and 81-84d (second season) for the second sowing date.  

The highest recorded aphid population was at plant age of 70 d at 
both the first and second season for the third sowing date. 

It is apparent in both seasons that the trend of population value of R. 
maidis was almost similar in all three sowing dates, however decreased slightly 
in the delayed sowing dates, and this was pronounced in the second season. 

The total numbers of aphids were 574.4, 559.82 and 548.7 
individuals/season for the first, second and third sowing dates, respectively 
(Tables 1, 3 and 5) during the first season and 487.7, 497.5 and 323.3 
individuals/season), respectively (Tables  2, 4   and   6) for the second season. 
Table (6): Average numbers of R.maidis/tiller infesting barley plants at the third 

sowing date at Giza region, during the growing season, 2002/2003. 

Growth stage Plant Age Sampling date 
R. maidis 

Adult 
Nymph 

 
Total Alate Aptera 

Tillering stage 

2 

13 4-1-2002 0.0 1.9 8.7 10.6 
16 7 0.0 1.0 5.0 6.0 
19 10 0.0 0.8 5.3 6.1 
22 13 0.0 0.8 3.2 4.0 

3 
25 16 0.0 0.3 1.3 1.6 
28 19 0.0 0.3 1.0 1.3 
31 22 0.0 0.6 1.4 2.0 

4 
34 25 0.0 0.8 1.4 2.2 
37 28 0.0 1.9 3.3 5.2 

5 
40 31 0.0 1.6 5.1 6.6 
43 3-2 0.0 5.3 8.2 13.5 

Mean 0.0 1.4 4.0 5.4 

Stem extension 

6 
46 6 0.0 7.1 4.4 11.5 
49 9 0.0 4.5 2.9 7.4 

7 
52 12 0.0 3.1 5.0 8.1 
55 15 0.0 2.1 4.8 6.8 

8 58 18 0.0 4.3 7.1 11.4 

9 

61 21 0.0 7.6 12.9 20.5 
64 24 0.1 7.9 18.0 26.0 
67 27 1.0 10.3 29.1 40.4 
70 2-3 0.8 20.8 26.0 47.6 
73 5 0.0 18.5 23.4 41.9 
76 8 0.5 5.3 30.3 36.1 
79 11 0.3 1.4 1.0 2.7 

10 82 14 0.1 0.1 1.0 1.3 
Mean 0.2 7.1 12.8 20.1 

Heading 
10.1 

85 17 0.2 1.0 0.9 2.1 
88 20 0.3 0.0 0.0 0.3 
91 23 0.0 0.0 0.0 0.0 

10.5 
102 17 0.0 0.0 0.0 0.0 
105 20 0.0 0.0 0.0 0.0 

Mean 0.2 0.3 0.3 0.8 
Total 3.4 109.2 210.7 323.3 

General Mean 0.1 4.0 7.8 12.0 
 

1 = One shoot 5 = Leaf sheath strongly erected 9 = Ligule of last leaf just visible 
2= Tillering begins 6= First node of stem visible 10= In boot 
3= Tillers formed 7= Second node visible 10.1= Head visible 
4=Leaf sheath lengthen 8= Last leaf just visible 10.5= Flowering 
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Effect of rate of nitrogen fertilization during R. maidis population 
The data presented in Table (7) demonstrate that the total mean 

numbers of R. maidis at the three tested nitrogen fertilization rates were 
153.4, 252.1 and 280.5 individuals/season, respectively during the first 
growing season 2001/2002.  While, they were 162.5, 211.3 and 244.8 
individuals/tiller at the second season (2002/2003), respectively. The 
relationship between aphid infestation level and fertilization rates was fitted 

with R
2 = l for both seasons. The relation was polynomial for the second 

degree. 
 

Table (7): Weekly average number of R. maidis per tiller on barley under three 
rates of nitrogen fertilizations (Giza region, 2001/2002 and 
2002/2003). 

First season Second Season 

Sampling Date 
Nitrogen fertilization rate 

(Kg/fed.) Sampling 
Date 

Nitrogen fertilization 
rate (Kg/fed.) 

30 50 70 30 50 70 
20 Dec. 2001 0.4 0.9 0.5 19-12-2002 2.9 2.9 1.1 
27 0.9 2.1 2.6 26 2.0 2.0 2.9 
3 Jan. 2002 3.5 15.4 1.7 2-Jan.2003 2.2 5.0 4.4 
10 2.3 2.9 3.3 9 6.7 6.2 4.9 
17 1.9 2.8 5.7 16 7.0 7.9 8.1 
24 2.9 6.2 6.0 23 8.7 10.6 20.9 
31 7.1 17.1 29.2 30 18.3 18.9 36.3 
7 Feb. 27.3 24.7 37.1 6 Feb. 19.4 27.9 39.0 
14 36.3 55.8 56.1 13 25.2 33.6 22.6 
21 51.6 86.8 92.8 20 31.0 40.1 39.2 
28 19.2 37.3 41.4 27 36.7 53.6 56.0 
7 Mar. 0.2 0.2 4.0 06-Mar 2.4 1.4 6.7 
14 0 0 0 13 0.0 1.1 1.0 
21 0 0 0 20 0.0 0.0 1.7 
Total 153.4 252.1 280.5 Total 162.5 211.3 244.8 
Mean 11.0 18.0 20.0 Mean 11.6 15.1 17.5 
 

Effect of temperature and relative humidity on the seasonal abundance 
of R. maidis on barley plants. 
        Statistical analysis was undertaken during the active period of the 
aphids (Jan. 10 to Feb. 27) in order to detect if any significant effect of 
temperature (maximum and minimum) and relative humidity (maximum and 
minimum) on aphids infestations. There were significant relations between 
the maximum temperature and the aphid population at the second and the 
third sowing dates in both of the first season (P=0.73062 t= 0.0009 and 
P=0.70489 t=0.0016) and the second season (P= 0.80462 t= 0.0001 and 
P=0.57763 t=0.0152). Also, their were a significant relation between the 
minimum temperature and the population at the second sowing date for both 
the first season (P= 0.46321 t= 0.0611) and the second season (P= 0.5777 t= 
0.0152), respectively while there were no significant relationship between the 
maximum and minimum relative humidity and the population at both the first 
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and the second studied seasons. 
Prediction program prototype: 

The obtained data of seasonal abundance of aphids illustrated in Tables 
(1-7) were used to develop a prototype program to predict R. maidis 
abundance on barley at different planting dates in relation to plant growth 
stages using.net program (Visual Studio (VS), Version = "3:701") (Appendix 1). 

This prototype is a first step towards developing an expert system for 
prediction of aphids on barley.  

Plate (2 a - e) presents the start up screen and the all steps of the 
proposed program prototype. 

 

  
 

Plate (2 a): Start up screen of the proposed prediction program. 
 

 
 

Plate (2 b): Second screen of the proposed prediction program.  
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Plate (2 c): Third screen of the proposed prediction program. 
 

 
 

Plate (2 d): Fourth screen of the proposed prediction program. 
 

 
 

Plate (2 e): Fifth screen of the proposed prediction program.  
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DISCUSSION 
 

It is apparent in both seasons that the trend of population value of 
Rhopalosiphum maidis was almost similar in all three sowing dates, however 
decreased slightly in the delayed sowing dates, and this was pronounced in 
the second season. Bishara et al., (1997) found that the highest R. maidis 
populations existed on late sown barley, while the least existed on the early 
sown. Also, Vidya (1982), stated that R. maidis incidence was much lower 
when barley was sown early (Mid. Oct. to Mid. Nov.) than in late sowings. 
Basedow (1987) noticed that heavier infestation by S. avenae observed at 
the early sown spring wheat and referred it to the physiological state of the 
plant. 

The relationship between R. maidis infestation level and fertilization 
rates (30, 50 and 70 Kg N/fed.) was fitted with R2 = l for both seasons. The 
relation was polynomial for the second degree. 

The present investigation introduces a preliminary attempt in the 
frame work of developing a complete expert system to predict R. maidis 
abundance. The resulted prototype is a model example to build on, for other 
species as well as other crops and host plants. Further studies are required 
to test the validity of the program over a number of years. 

Balakrishnan (2013) mentioned that, An Expert System is a system 
that employs human knowledge captured in a computer to solve problems 
that ordinarily require human expertise. In agriculture, expert systems unite 
the accumulated expertise of individual disciplines, such as plant pathology, 
entomology, horticulture and agricultural meteorology and animal sciences; 
into a framework that best addresses the specific, on-site needs of farmers.  

Cereal aphids expert system (CAES) was designed by Gonzalez-
Andujar et al. (1993). This program designed to provide identification and 
information to farmers and extension specialists as well as information for 
educational and research purposes, on the main cereal aphid species in 
Spain.  

As a result of using expert systems as a training tool in the 
agriculture sector in Egypt, this study present preliminary computer program 
in the process of introducing expert system (Hitoshi et al., 2012). Selvakumar 
et al., 2011 said mentioned that Expert system is offered as the second 
choice after expert on consultation. 
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تصميم برنامج كومبيوتر كنموذج مبدئي للتنبؤ بالوفرة الموسHHمية لمHHن أوراق الHHذرة 
  على الشعير في مصر

  و ٢، محمHHHHHHHHد عبHHHHHHHHد القHHHHHHHHادر الشHHHHHHHHيخ٢ح النجHHHHHHHHار، صjHHHHHHHH ١منيHHHHHHHHرة محمHHHHHHHHد الفHHHHHHHHاتح
   ١مجدى عبد الحميد الحريرى 
  مركز البحوث الزراعية –معھد بحوث وقاية النباتات –قسم بحوث الحشرات الثاقبة الماصة  -١
  جامعة القاھرة -كلية الزراعة -قسم الحشرات اyقتصادية والمبيدات -٢
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فNNى  مNNن أوراق الNNذرةلحشNNرة استخدمت النتائج المتحصل عليھا من دراسة الNNوفرة الموسNNمية 
مNNن اوراق بحشNNرة  لمحصNNول الشNNعير لتوضNNيح عpقNNة معNNدل اmصNNابة مبNNدئىتصNNميم نمNNوذج برنNNامج 

الNNذرة علNNى مNNدار مراحNNل النمNNو المختلفNNة لنباتNNات الشNNعير بNNبعض العمليNNات الزراعيNNة تحNNت الدراسNNة 
  تفيد فى تصميم برنامج خبير لpستفادة منه فى عمليات التنبؤ. كخطوة أولية


