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SUMMARY

Wheat (T. aestivum) is a major staple food crop in modern societies, providing 20% of the caloric
intake globally. The leading wheat-producing nations are China, India, and the United States, which
annually produce 100, 70, and 64 million tons, respectively. Increasing modernization and
industrialization on a global scale have changed the diets of developing countries, leading to increased
consumption of grains and an increased global demand. In Egypt, it occupies about 3 million feddans
which yield approximately 8 million tons. Wheat is liable to be attacked by many diseases particularly
rust diseases.

Under field conditions, this investigation included studying the effectiveness of stem rust resistance
genes, the performance of some local wheat varieties as well as identification of adult plant resistance
gene (s) of stem rust in these previous varieties under disease stress in the field.

The results obtained revealed the following: -
1. Effectiveness of stem rust resistance gene (s) (Sr,s) in the adult plant stage:

According to the response of forty-six monogenic lines for stem rust resistance (Sr,s), data obtained
revealed that the stem rust resistance gene (s) that were effective during the three growing seasons were
Sr 2 Comp., Sr 24, Sr 25, Sr 26, Sr 28, Sr 31, Sr 32, Sr 33, Sr 34, Sr 36, Sr 37, Sr 38, Sr 39 and Sr 40.
Thus, these lines should be considered in breeding for resistance. While Sr 7a, Sr 7b, Sr 8a, Sr 8b, Sr 9a,
Sr 9b, Sr 9d, Sr 9e, Sr 9g, Sr 10, Sr 12, Sr 13, Sr 14, Sr 16, Sr 17, Sr 18, Sr 19, Sr 20, Sr 21, Sr 22, Sr 23,
Sr 27, Sr 30, Sr 35, Sr Tmp. and Sr McN. exhibited high levels of stem rust severity and susceptible
reaction during the three growing seasons of the study. Moreover, the third group included Sr genes with
variable reactions during the three growing seasons i.e. Sr 5, Sr 6, Sr 11, Sr 15, Sr 29, and Sr WIld-1.

2. Evaluation of some wheat varieties against stem rust under natural conditions.

Ten wheat varieties which comprise the most common cultivars were evaluated to stem rust at the
Shibin EI-Kom location for three growing seasons (2018/19 - 2020/21). Results can be summarized as
follows.

a. Performance of ten Egyptian wheat varieties against stem rust under field
conditions.

Most of the tested varieties, namely Giza 171, Misr 3, Sakha 95, Shandweel 1, Giza 168, Gemmeiza
11, Gemmeiza 12, and Sids 14, were resistant to infection types with varying degrees of rust severity.
While Misr 1, Misr 2, and Morocco were prone to stem rust.
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b. Components of partial resistance to stem rust.
1. Final rust severity (FRS).

The wheat varieties tested were divided into two groups based on the severity of the rust. The first
group included the wheat varieties Giza 171, Misr 3, and Sakha 95 showed the lowest levels of stem rust
severity FRS (0 to 5 MR). The second group included the wheat varieties showing intermediate levels of
FRS (%) i.e. Shandweel 1, Giza 168, Gemmeiza 11, Gemmeiza 12, and Sids 14. The third group included
wheat varieties showing high values of FRS i.e. Misr 1, Misr 2, and Morocco.

2. Rate of disease increase (r-value).

Wheat varieties Giza 171, Misr 3, Sakha 95, Shandweel 1, Giza 168, Gemmeiza 11, Gemmeiza 12 and
Sids 14 showed lower rates of r-value. Whereas vars. Misr 1, Misr 2 and Morocco showed the highest
rates of r-value.

3. Area under disease progress curve (AUDPC).

The area under the disease progress curve was a more accurate and suitable parameter for estimating
and measuring the stem rust incidence. The first group, slow rusting wheat varieties Giza 171, Misr 3,
Sakha 95, Shandweel 1, Giza 168, Gemmeiza 11, Gemmeiza 12, and Sids 14 exhibited the lowest values
of AUDPC (did not exceed up to 300), whereas, the second group, fast rusting wheat varieties Misr 1,
Misr 2 and Morocco exhibited the highest values of AUDPC (more than 300).

4- Protein analysis of Egyptian wheat varieties for resistance to stem rust:

The protein underwent analysis. Wheat plants contain ten protein bands with molecular weights
ranging from 320 to 9 kDa. Nine protein bands were observed in all varieties. The band with a molecular
weight of 320 kDa was absent in Shandweell, Gemmeizal2, Misrl, and Misr2. A band with a molecular
weight of 270 kDa was observed in Shandweell, Misrl, and Misr2. Based on the disease severity results,
Shandweell, Misrl, and Misr2 were the most susceptible varieties, indicating that the protein band with a
molecular weight of 270 kDa is associated with resistance to stem rust.
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