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Leaf Thickness as a Predictor of Water Content of Corn, Sorghum, Soybean, and Fava Bean

Monitor plant water status

Reduces complications in
measurement methods

Plant-based approach

Leaf water changes
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es Determine the relationship of leaf thickness with water content

Variability of the relationship across speciesEstimation of plant water status by
leaf thickness?

Leaf thickness variations

Crops

Corn, Sorghum, Soybean, Fava bean

Leaf sampling

• Five plants within the crops

• Two leaves cut from each leaf location 

• Six leaves from each plant

• Leaves brought to full-turgor

RWC =  
𝑎 + 𝑐 𝑏2 − 𝑏1 + 𝑏1RT, RT > 𝑐

𝑎 + 𝑏2RT, RT ≤ 𝑐

Piecewise model

Measurements

• leaf thickness 

• weight
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Example observation vs. piecewise relationship Observations by crop

Relative Water Content (RWC)  = 
Measured weight – Dry Weight

Weight at full-turgor – Dry Weight

Relative Thickness (RT)  = 
Measured leaf thickness

Leaf thickness at full-turgor
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Species b1 c b2 a R2

Sorghum 0.35 0.75 1.16 0.03 0.97

Corn 0.17 0.67 1.05 0.21 0.86

Soybean 0.32 0.65 0.93 0.21 0.93

Fava bean 0.19 0.52 0.88 0.41 0.89
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Estimated parameters

More drought tolerant               Less drought tolerant

Strong RWC-RT relationship

Segmented line with a breakpoint

Varied by crop

Stress threshold by crop? Water stress?

Breakpoint as an indicator of:

Drought tolerance?


