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Background

McDowell, R. W., et al. 2024 B Below threshold
Above threshold

The global distribution of cropland growing major crops with soil phosphorus above or below the agronomic threshold

of 15 mg kg™



Background

» Barley (Hordeum vulgare L.) is an important
cereal crop that can grow under low-fertility

conditions

» Genetic variation in phosphorus use efficiency

makes barley a suitable crop for identifying

QTLs related to low-phosphorus tolerance




Barley challenged by low phosphorus stress

Effect of N, P and
K deficiencies .
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Objectives

 To develop screening methods for low-phosphorus

tolerance Iin barley

 To identify QTLs associated with low-phosphorus

tolerance



Genetic relationship of the barley GWAS panel

Principal Component Analysis (PCA) of the Natural Phylogenetic tree of the barley natural population
Population
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Low-P tolerance grading in the natural population

Frequency Distribution of Damage Score
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Low-P tolerance was evaluated using a 0-5 scoring scale based on leaf chlorosis and plant vigor.
Score 0 indicates highly tolerant plants with normal growth, while score 5 represents highly sensitive plants with severe

chlorosis.



GWAS Manhattan plot

Expected -Log10(P-Value) vs. -Log10(P-Value)
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Parental Performance and Development of the DH
Population
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Phenotypic Analysis and Genetic Map of the Barley

SGDH Population

Phenotypic statistics of traits under low-phosphorus stress Genetic linkage map of the barley SGDH population
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Substantial phenotypic variation was observed.Damage score showed the largest variation. The
genetic map supports QTL mapping.



QTL for Damage Score under Different Sowing

Conditions

A stable QTL controlling damage score was identified on chromosome 1H, with
its effect varying under different sowing conditions.
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summary

1.A stable QTL for damage score identified on
chromosome 1H

2.Environmental conditions influenced the QTL
effect

3.Provides a basis for marker-assisted breeding
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