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he disease known as stem rust of wheat, which is caused by the fungus Puccinia graminis

tritici, is recognized as a major threat to global cereal production [1]. Significant yield
losses are recorded annually in various wheat-growing regions when environmental
conditions favor the pathogen [2]. A wide range of susceptibility is exhibited by traditional
wheat varieties to the virulent races of the rust fungus [3]. The economic stability of farming
communities is frequently disrupted by the rapid onset of rust epidemics [4].

Epidemiology of Stem Rust

Pathogen Lifecycle

A heteroecious lifecycle is followed by the pathogen, requiring both wheat and the barberry
plant for completion [5].

Urediniospores are produced in large quantities on the wheat host and are subsequently
dispersed over long distances by wind currents [1].

The sexual cycle of the fungus is completed on the alternate host, Berberis vulgaris, which
facilitates the development of new genetic variants [5].

Teliospores are formed as the crop matures, serving as survival structures during adverse
weather conditions [6].

Environmental Requirements

Infection is promoted by warm temperatures ranging between 15°C and 30°C [7].

Free moisture from dew or light rain is required for at least 6 to 8 hours to ensure successful
spore germination [6].

High humidity levels are identified as a critical factor in the rapid expansion of uredinial
pustules across the stem [2].

Symptoms and Diagnosis

Elongated, reddish-brown pustules are observed primarily on the leaf sheaths and stems [3].
The epidermis of the wheat plant is physically ruptured by the eruption of spores, leading to a
frayed appearance [8].

Severe shriveling of kernels is observed in infected plants due to the diversion of nutrients by
the pathogen [1].

Premature ripening and lodging of the crop are frequently induced by heavy stem infections

[7].

Management Strategies

Host Resistance

The deployment of resistant cultivars containing specific 'Sr' genes is prioritized as the
primary management tool [9].

Multi-line varieties and variety mixtures are utilized to slow the progress of rust epidemics in
the field [10].
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Chemical and Cultural Control

Foliar applications of systemic fungicides, such as triazoles, are implemented when the
disease threshold is reached [11].

Early sowing is recommended to allow the crop to mature before the arrival of peak inoculum
levels [12].

The eradication of barberry bushes is enforced in many regions to limit the sexual
recombination of the fungus [5].
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