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IPK researchers provide genetic explanations for
shade-induced biomass allocation in wheat

Gatersleben, 08.02.2024 How plants distribute biomass among organs influences resource
acquisition, reproduction and plant-plant interactions, and is essential in understanding plant
ecology, evolution, and yield production in agriculture. However, the genetic mechanisms
regulating allocation responses to the environment are largely unknown. An international
research team led by IPK Leibniz Institute studied recombinant lines of wheat grown as
single plant under sunlight and simulated canopy shade to investigate genotype-by-
environment interactions in biomass allocation to the leaves, stems, spikes, and grains. The

results were published in the journal “New Phytologist”.

Recent studies have shown a strong correlation between responses to plant density and to
low light, indicating that the scarcity of light is often a limiting factor in high-density crop
communities. Practices such as tillage, fertilizing the soil, and regulating the water supply
can reduce competition for water and nutrients, but they amplify competition for light.
“These observations suggest that studying the genetic basis of plant responses to
changes in the intensity and spectrum of light due to competition from neighbouring
plants will advance our understanding of adaptation to the crop environment”, says

Dr. Guy Golan, first author of the study.

Therefore, the research team applied a new approach that combines principles from plant
ecology and quantitative genetics for dissecting light-dependent and size-dependent
allocation and identifying genes that regulate allocation to the leaves, stem, spikes, and

grains when plants are shaded by neighbours.

One stimulating example comes from the known 'Green Revolution' gene Reduced Height-
B1, which has two gene forms. On the one hand, the wild version leads plants to put a lot
of their resources into growing tall stems. When these plants sense they are in the shade,
they grow even taller to compete for more sunlight. On the other hand, plants with the
'Green Revolution' mutation allocate more resources to the spike, especially in shady

conditions, making them more adaptable to low light.

However, allocation to the spike is also size dependent. When the conditions are conducive
for growth, the short, semi-dwarf plants allocate significantly more resources to the spike
than the tall varieties. Under low resources, when the plants are small, this advantage
significantly decreases. “This finding helps us understand the results from previous
studies which showed that these shorter plants don't always do better than taller ones

during droughts when the plants are small”, says Dr. Guy Golan.
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“Our approach provides a basis for exploring the genetic determinants underlying
investment strategies in the face of different resource constraints, and will be useful in
predicting social behaviours of individuals in a crop community”, says Prof. Dr. Thorsten

Schnurbusch, head of IPK’s research group “Plant Architecture”.
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Inter-plant competition limits yield production in agricultural settings, largely due to
changes in resource allocation, associated with decreased light availability and
reduced plant size. Therefeore, the IPK research team asked how biomass
allocation to wheat organs changes under canopy shade and what is the genetic

basis for such changes.
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