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Abstract

Yield losses due to powdery mildew infection for the barley culti-
vars Giza 123, Giza 124, Giza 125, and Giza 126 were determined dur-
ing two consecutive seasons, 1994/95 and 1995/96 at Giza and
Gemmeiza, respectively. The single tiller technique was used. Yield com-
ponents, 1000-kernel weight (1000-KWT) and weight of grains per head
were determined. The results indicated that gradual reduction in 1000
KWT and weight of grains per headregularly correlated with the increase
in mildew severity to 40%. A relatively slight reduction in 1000-KWT due
to mildew infection was noticed in Giza 123 compared with the cther
cultivars. Grain yield losses was also observed and was amounted to
about 18%.

INTRODUCTION

Powdery mildew caused by Erysiphe graimiinis f.sp. hordei is one of the
most important barley diseases in Egypt. The problem wih powdery mildew is tile
susceptibility of most of the commercial barley cultivars to this disease
(Ghobrial et al., 1990). During the last few years, obvious yield losses in barley
due to powdery mildew infection was observed indicating the importance of this
fungal disease in barley production and productivity, especially on the new re-
leased barley cultivars, Giza 124, Giza 125, and Giza 126. This reduction was
correlated with the increase in mildew infection. The average yield losses in
barely due to powdery mildew infection reached 5.5% in 1000-TKW and 27.3% in
grain yield (El-Sayed et al., 1994).

The objective of the present study was to investiate the magnitude of yield
losses due to powdery mildew infection in some local barley cultivars under nat-
ural infection at Giza and Gemmeiza Research Center.
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MATERIALS AND METHODS

Two field experiments were carried out at Giza, and Gemmeiza Experimental
Reserch Stations during two consecutive growing seasons; 1994/95 and 1995/96.
Four barley cultivars; Giza 123, Giza 124, Giza 125, and Giza 126 were used in this
study. The experiment was arranged in a randomized complete blocks in a split plot
design with four replications. Barley cultivars were arranged in the main plots and
subjected to natural infection with Erysiphe graminis f sp. hordei in the field. To ob-
tain different levels of infection, Bayleton was used as a mildew fungicide, in tile
sub-plots as follow: 1) one spray immediately after tile appearance of mildew, 2)
two sprays, the second spray after 15 days of the first one, and 3) no spray with
fungicide (check).

Disease score was recorded according to Saari and Prescott (1975) and Large
and Doling (1962) being an estimate of the mean percentage of leaf area covered
with the fungus at growth stage 10.50n the feek's scale (Large, 1954). At the early
dough stage, 200 plants of every level of mildew severity were label marked. At
maturity, labeled heads of the main tillers were collected and grouped into classes
according to mildew severity. The spikes were separately hand threshed and the
weight of grains of each spike was recorded, then losses in grain weight was meas-
ured. The loss percentage in each yield component, as averages of the total samples
were calculated. Statistical parameters including regression coefficient (b) and co-
efficient of determination (r) were used to find out the relation between yield loss
and powder), mildew severity (James and Teng, 1979).

RESULTS AND DISCUSSION

Yield losses due to powdery mildew infection of four barley cultivars was as-
sessed during 1994/95 and 1995/96 growing seasons oil tile basis of linear rela-
tionship between yield and disease severity. The yield components including 1000~
KWT and weight of grains per head (Gwt/llead) were determined and loss percentag-
es in each yield component was calculated.

Results of the 1994/95 and 1995/96 seasons presented in Table 1-2 show
that the gradualreduction in 1000-KWT of barley cultivars Giza 123, Giza 124, Giza
125, and Giza 126 was correlated with the gradual increase in powdery mildew se-
verity up to 40% when the yield dropped sharply, especially in Giza 124, and Giza
125. A relatively slight reduction in 1000-KWT was noticed in the cultivar Giza123
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Table 1. 1000-kernel weight (g) and the losses caused by different levels of powdery
mildew infection for four barley cultivars grown at Giza, 1994/95.

Severity Giza 123 Giza 124 Giza 125 Giza 126
1000 | % 1000 | % 1000 | % 1000 %
KWT | loss KWT | loss KWT | loss KWT loss
0 56.9 0 53.1 0 54.8 0 54.7 0
10 56.5 | 0.8 51.2 | 3.6 54.0 | 1.5 53.5 22
20 54.1 | 5.1 50.1 | 5.7 54.6 | 0.3 52.6 4.0
30 54.6 | 4.2 50.7 | 4.7 54.7 | 0.1 50.4 7.9
40 51.6 | 9.4 50.5 | 5.1 54.6 | 0.2 46.8 14.5
50 49.6 |12.8 | 45.7 |14.1 | 50.1 | 8.6 47.0 14.1
60 49.1 {13.8 | 43.0 |19.1 | 54.0 [17.8 43.4 20.7

Table 2. 1000-kernel weight (g) as affected by the different levels of powdery mil-
dew infection for four barley cultivars grown at Giza, 1994/95.

Severity Giza 123 Giza 124 Giza 125 Giza 126
1000 | % 1000 | % 1000 | % 1000 %
KWT | loss KWT | loss KWT | loss KWT loss
0 57.5 0 72.9 0 59.7 0 62.6 0
5-20 56.0 | 2.6 68.0 |17.9 | 56.9 | 4.7 60.0 4.2
20-50 54.2 { 5.7 57.9 [20.7 | 53.9 | 9.6 56.5 9.8
50-80 |[47.5 |17.5 | 51.7 |[28.9 | 45.4 |23.9 43.9 29.9
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compared with the other three cultivars. These results are confirmed with the pre-
vious study of El-Sayed et al. (1994).

Results presented in Tables 3 and 4 indicated that losses in weight of grains
per head was also correlated with the gradual increase in mildew severity iii the
four barley cultvars. In general, it was found that tile gradual reduction in 1000-
KWT and grain weight/head of the four cultivars was regularly correlated with the
increase in mildew infection up to 40% when losses ehibited a sharp increase, espe-
cially in Giza 125.

Coeffient of determination (r2) and regression coefficient (b) for the four
barley cultivars between disease severity and yield losses were determined (lable
5). Data in this Table showed high and significant r2 for both 1T000-KWT and grain
yield/head between disease severity and yield losses. Regression coefficient (b),
which expresses the slope of the line, showed significant difference from the unity
for grain yield/head for all four cultivars. This explains the gradual decrease in
grain yield corresponding to disease severity as was mentioned earlier.

The yield losses due to powdery mildew infection in the untreated plots com-
pared to the two spray treatment with the fungicide (Bayleton) was about 14.9, 2
1.7, 20.1, and 14% in Giza 123, Giza 124, Giza 125, and Giza 126, respectively.
Varietal differences in grain yield were observed where Giza 124 and Giza 125 had
the maximum rate of losses, while Giza 123 had the least reduction in grain yield.
The average loss in grain yield over tile four cultivars was about 17.6%. It was ev-
ident that grain yield measures reflect, to some extent, powdery mildew infection
and that the highest yield were corresponding to tile lowest mildew infection. This

_ reduction in grain yield may attributed to fewer number of fertile, smaller grains,
and sometimes to fewer number of grain per head. These findings confirm those ob-
tained from previous studies by Rizk et al. (1995).

CONCLUSION

in was concluded from this study that as powdery mildew infection increased,
1000-KWT and GY/head decreased. Tile losses due to powdery mildew infection was
relaively low in Giza 123, the recommended barley cultivar in irrigated areas and
proved to be, somewhat, resistant to powdery mildew and had the least damage
compared to tile other barley cultivars. Yield losses in barley due to powdery mil-
dew was evident and should be considered in the planting of the breeding program to
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Table 3. Grain yield/head (g) and the losses caused by different levels of powdery
mildew infection for four barley cultivars grown at Giza, 1994/95.

Severity Giza 123 Giza 124 Giza 125 Giza 126

a/ % a9/ % <74 % g/ %

head | loss head | loss head | loss head loss
0 3.94 | 0.0 433 | 0.0 | 4.02 | 0.0 3.85 0.0
10 3.86 | 2.0 413 | 4.6 3.95 | 1.74 3.67 4.7
20 3.11 |21.1 3.68 |15.0 | 3.06 |23.9 3.54 8.1
30 3.21 |18.5 | 3.46 |20.1 | 2.85 |29.1 3.03 21.3
40 2.79 [29.2 | 3.11 |28.2 | 2.86 | 28.9 2.99 22.3
50 2.35 [40.3 | 2.98 [31.2 | 2.22 | 44.8 275 28.6
60 2.45 |37.8 | 2.71 |37.4 | 2.31 | 425 2.28 40.8

Table 4. Grain yield/head (g) and the losses caused by different levels of powdery
mildew infection for four barley cultivars grown at Giza, 1994/95.

Severity Giza 123 Giza 124 Giza 125 Giza 126
a/ % a/ % a/ % g/ %
head | loss head | loss head | loss head loss
0 5.59 | 0.0 5.40 | 0.0 4.65 | 0.0 5.80 0.0
5-20 5.02 {15.6 | 4.95 | 8.3 3.94 (153 4.63 20.2
20-50 493 |24.0 | 3.96 |26.7 | 3.68 |20.9 3.91 32.6
50-80 3.82 |35.8 | 3.15 |41.7 | 2.70 | 41.9 2.85 50.9
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for powdery mildew tolerance/resistance, especially in those areas which are suit-
able for the disease infestation.

Table 5. Coefficient of determination (r2) and regression coefficient (b) between dis-
ease servity and yield losses for four barley cultivars 1994/95.

Character | Giza 123 Giza 124 Giza 125 Giza 126
r2 b r2 b r2 b r2 b
1000- | 0.75** |3.92%| 0.71* |2.81*| 0.56* |325+ 0.75™ 2.83*
KWT
GY 0.73** | NS |0.76%* | NS | 0.72** | NS 0.63** N.S
head

* ** Significant at 5 and 1% level of probability.
NS : not significant.
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