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Abstract

Field experiments were conduced at El-Giza Research Station dur-
ing the two successive seasons (1995/1997)to determine the effect of
sowing date of barley on its infestation with the corn leaf aphid, Ropalos-
iphum maides. (Fitch) (Homoptera: Aphididae) and yield components.
Testing sowing dates were 23/11, 8/12 and 23/12 in the first season
and 26/11, 11/12 and 26/12 in the second one. For both seasons of
investigation, aphids colonized barley plants in the early stages of their
life in negligible number. The mean total numbers of aphids/tiller in
1995/96 was comparatively low for the three sowing dates(5.52,4.64
and 2.75, respectively) comparted to that for 1996/97 (40.71,23.46
and 13.68, respectively). Peaks of infestation occurred at mean weath-
er conditions of 10-11°C and 63-73% R.H.Both bioiogical and grain yield
were affected under heavy aphid infestation. The first sowing date
showed the highest significant values of bioiogical and straw yield com-
pared to the other two tested sowing dates. The highest grain yield was
took place at the second sowing date.

INTRODUCTION

Epidemic spread of infestation with the cereal aphid during the last few years
attracted attention . The population dynamics of such specific species of aphids
seems to be considerably influenced by both weather conditions, and agricultural
practices likewise including sowing dates. The goal of the present investigation is to
contribute knowledge that may helps planning a successful IPM program for cereal
aphids in barley fields through selction of the most appropriate date of sowing.

The relatively mild weather conditions in Egypt provide a suitable ecosystem
for the prevalence of cereal aphids shortly after seedling emergence. Aphids, how-
ever, may last colonizing barley plants till the advanced stages of grain filling.
Accurate prediction of yield loss caused by cereal aphids in small grains involves
assessment of the aphid population density on plants, the duration of their feeding
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and the growth stage of the crop at the time of infestation. Therefore, it was left

important to reveal aphid behaviour in colonizing barley plants sown at different
sowing dates through two successive seasons. Although, barley plants are liable to
infestation with several species of cereal aphids, in Egypt the most economic of
them is apparently the corn leaf aphid, Ropalosiphum maides (Fitch).

MATERIALS AND METHODS

Barley variety Giza 125 was cultivated at the Agricultural Experimental sta-
tion, ARC, Giza. Three sowing dates, November23, December 18 and December23
for 1995/96 season and November 26, December 11 and December26 for 1996/97
season were tested. Experimental design was a completely randomized blocks, with
three replicates. Plot size included 6 rows 3 m. long with 20 cm. distance between
rows. Regular agricultural practices were performed and no insecticides were ap-
plied.

Sampling for aphid counts started immediately after complete emergence of
seedlings (about 35 days old plants) and continued at weekly intervals. Thereafter
until the end of the growing season. Five tiller from five random plants were taken
every week, thus making the total sample size per sampling cycle 15 tillers . Aphids
were collected in glass tubes containing 75% ethyl alcohol, then transferred to the
laboratory for counting. Records of the daily mean temperature and relative humidi-
ty throughout the whole experimental periods were obtained from ARC, Giza Mete-
orological Station. Yield components,i.e. biological yield, grain yield, straw yield and
harvest index were taken. Data were statistically analyzed according to steel and
Torrie (1980).

RESULTS AND DISCUSSION

Table 1 shows the mean number of aphid individuals on barley plants sown at
three different dates in 1995/96 and1996/97 seasons. For both seasons, aphids
colonized barley plants in negligible numbers during their early stages of growth. In
1995/96, aphid population was generally lower for the three tested sowing dates
than that in 1996/97 (5.52,4.64and 2.75 individuals/tiller), in the former season
and 13.63-40.7 Tindividuals/tiller in the latter one. The whole period of aphid activ-
ity occupied nearly 9 weeks. The highest number synchronized with the peak periods
of shooting,booting, and heading stages when plants were about 95 days old. In
1995/96 season, aphid population peaks were of 20.80, 16.07 and 15.13 aphids/
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tiller, for the first, second and third sowing dates, respectively, while in 1996/97
the corresponding recorded population peak were 150.07, 108.13 and 48.87, aph-
ids/tiller. A gradual decrease in aphid population occurred after the heading stage,
when the plants underwent drastic physiological changes that rendered tham unsuit-
able for aphid feeding. Disappearance of aphids took place by the end of the growth
stage end the beginning of the maturity stage.

Though the two seasons however, the first sowing date always harboured
more aphid population than the second or third dates. This phenomenon may attribut-
ed to the scarcity of suitable host plants during fall. Aphids move from grasses to
winter cereal crops (barley and wheat) and alight on the early preferred host plants
(El-Hariry,1979).

Results in Table 2 show that both the biological yield and grain yield data were
affected during the two growing seasons under heavy aphid infestation.

In 1995/96 biological yield, when low aphid population occurred, was
107.8,93.6 and 925.9 Kg/fed for the 1st, 2nd and 3rd sowing dates, respectively
with a grand mean of 98.1 Kg/fed. The corresponding yield for 1996/97 was
89.4,74, 6 and 66.4Kg/fed when higher aphid population occurred with a grand mean
of 76.8 Kg /fed.

Grain yield was also affected drastically through 1996/97 owing to the higher
incidence of aphid . Means of 23.7 24.1 and 22.4, with a grand mean of 23.4Kg/fed
‘were recorded for 1st, 2nd, and 3rd sowing dates in 1995/96 under light infesta-
tion and 16.2,19.0 and 17.5 Kg/fed with a grand mean of 17.6 Kg/fed for 1996/97
under heavy aphid infestation.

In 1995/96 straw yield coincided with the previous finding being 84.1,69.5
and 70.5 Kg/fed for the 1st, 2nd, and 3rd sowing dates, respectively , with a grand
mean of 74,7 Kg/ fed, while in 1996/97 the corresponding data were 73.2,55.6 and
49.0 Kg/fed, with a grand mean of 59.3Kg/fed.

Table 2 shows that for both year of investigation the first sowing date had the
highest values of [BY] 107.8 and 89.4 Kg/fed and [SY] 84.1 and 73.2 Kg/fed, possi-
bly due to the relatively longer period of the vagetative growth for that particular
sowing date (El-Sayed et al.,1998).

The highest values of [GY] were obtained for the 2nd sowing date . Such a val-
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Table 1. Mean numbers of aphid individuals on barley plants grown at three different
sowing dates at Giza during 1995/96 and 1996/97 seasons.

Sowing date Mean Means of
Inspection for
No. 23111 8/12 2312 sowing Temperature Relative
date °C humidity %
1995/1996
1 0.27 0.00 0.00 0.09 9.43 78.73
2 0.53 0.00 0.00 0.18 12.55 67.50
3 1.00 0.13 0.00 0.38 10.73 76.60
4 2.40 0.00 0.00 0.80 9.80 77.80
5 4.47 1.47 0.00 1.98 9.10 74.20
6 5.20 5.27 0.47 3.64 11.08 67.50
7 7.93 10.53 1.00 6.49 9.61 73.64
g 12.20 16.07 3.80 10.69 13.60 47.89
9 20.80 13.93 6.80 13.84 15.76 64.50
10 15.27 12.13 15.13 14.18 12.14 78.14
11 5.87 4.27 8.20 6.11 15.02 64.90
12 1.47 1.00 2.20 1.56 13.22 66.08
13 0.00 0.20 1.00 0.40 18.96 53.48
14 0.00 0.00 0.00 0.00 15.38 72.72
General mean 5.52 4.64 2.75 4.31
F-Cal. F-Tabul.
LSD at 5% for Sowing date 0.65 47.34 19.45
Inspection time 4.80 21.49 1.84
Sowing date x Inspection time 10.95 14,65 1.70
1996/1997
26/11 1112 26/12
1 0.40 0.00 0.00 0.13 10.94 76.81
2 6.00 0.13 0.00 2.04 13.06 64.43
3 15.00 2.13 0.00 8.71 10.18 61.89
4 20.73 1113 1.47 11.11 9.57 79.56
5 27.00 10.47 2.20 13.22 12.23 78.83
6 32.07 20.47 15.40 22.84 12.41 70.96
7 50.73 45.47 30.13 4211 9.79 72.90
8 7467 47.67 42.07 54.80 11.03 65.91
9 114.13 108.13 48.87 90.38 11.04 63.01
10 150.07 51.80 27.60 76.49 14.31 60.23
1 61.80 27.47 18.27 34.84 11.17 70.87
12 15.93 3.53 8.00 9.16 9.68 77.43
13 1.33 0.00 0.53 0.62 10.10 63.42
14 0.00 0.00 0.00 0.00 10.82 71.03
General mean 40.71 23.46 13.68 25.95
F-Cal. F-Tabul.
LSD at 5% for Sowing date 8.96 35.96 3.1
Inspection time 20.32 27.16 1.84
Sowing date x Inspection time 27.81 12.78 1.70
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ue was high for 1995/96 (24.1Kg/fed) than 1996/97 (19.0Kg/fed) because the
plants in the latter season harboured more aphid populations.

Table 2. Means of biological yield (BY), grain yield (GY), straw yield (SY) in Kg/ fed
and harvest index(%) of barley grown on three sowing dates at Giza during
1995/96 and 1996/97.

Season Sowing Biological yield Gralin yield Straw yield Harvest index
date (kg/fed) (kg/fed) (kg/fed) (%)
1995/1996 1" (November 23) 107.8 23.7 84.1 21.96
2" (December 18) 93.6 24.1 69.5 25.72
3" (December 23) 92.9 22.4 70.5 24.07
Mean 98.1 234 747 23.92
1996/1997 1* (November 26)  89.4 16.2 732 18.15
2™ (December 11)  74.6 19.0 55.6 25.43
3" (December 26)  66.4 17.5 49.0 26.34
Mean 76.8 17.6 59.3 23.31
General mean First 98.6 19.95 78.6 20.23
Second 84.1 21.55 62.5 25.89
Third 79.7 19.93 59.7 25.02
LSD for Years ek e * NS
Sowing dates 2 ¥ g -
Interaction NS NS NS NS

Literature refers that several species of cereal aphids can cause insidious, in-
cremental, but significant yield loss in small grains, especially if their feeding oc-
‘curs during the early growth stages of the crop (Ba-Angood and stewart,1980; Bur-
ton et al., 1985; Pike and Schaffner,1985; McPheson et al., 1986; Johnson and
Bishop, 1987; Kiechefer and Kantack, 1988). Aphid feeding during seedling stages at
population densities of only 15to 20 aphids/tiller for one week may reduce grain
yield by 20%(Kieckhefer et al, 1995). However , accurate predication of the level
of yield loss caused by aphid feeding on cereal crops, which is the crux of IPM of ce-
real aphids, involves assessment of aphid population density, duration of their feed-
ing time, and the growth stage of the crop at the time of feeding (Lee et al, 1981).
In conclusion, this investigation revealed that the longer the time of aphid settlement
on barley plants, the larger its population levels is expected, and consequently
greater damage is expected.
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