
Relative Humidity Dependence

Mechanics of Rupture

2mm

Leafy spurge seed pod

The title of your poster should go here
Authors go here

Sponsor(s) go here

10 / 2020

Explosive Seed Dispersal of Leafy Spurge

Montana State University, Center for Biofilm Engineering, 366 Barnard Hall, Bozeman, MT 59717, United States of America

caitlincarmody@montana.edu References:
(1) Leitch, J.A., F.L. Leistritz, and D.A. Bangsund, Economic effect of leafy spurge in the upper Great Plains : methods, models, and results. Impact Assessment, 1996(14): p. 4,419-433.

NSF Award DMR-1455247, USP Research Award 
Montana State University

Purpose

Purpose

Methods

Results

• Leafy Spurge is a noxious weed that spreads rapidly and 

creates significant economic problems.

• Estimated economic costs exceed $100 million/year in 

Montana, Wyoming and the Dakotas combined1.

• Understanding seed dispersal could help mitigate costs

• High-speed imaging

• Stereomicroscopy

•microCT scans with 3D printing

• Relative humidity variation

• Rupture is dependent on relative humidity

• Shell deformation in RH builds force and drives rupture

• Shells twist when drying due to cell layers in shells

3 Concluding Remarks
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Leafy Spurge spreads rapidly and is 

expensive to manage.

Explosive seed dispersal in leafy 

spurge is driven by low relative 

humidity

Cell layers in the shell deform 

anisotropically as they dry. This twisting 

deformation builds stress in the shell 

that eventually leads to rupture.
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shows three layers

Inner and outer layers of the shell 

are aligned perpendicularly

Cell layers deform 

perpendicular to 

alignment
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Cell alignmentRupture event filmed at 34k frames per second. 
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2mm Seed travels at ~10m/s 

Count Rupture Events

Plot fraction of seeds ruptured

Seven plates with 

96 seeds each are 

stored in relative 

humidities from 0 

to 100 RH. 

Rupture events are 

recorded over time

The fraction of seeds ruptured after three weeks 

decreases with increasing relative humidity. No 

seeds rupture in 75% or 100% RH
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Stereomicroscopy

3D Print

Left: shells twist 

when placed in low 

relative humidity. 

Scale bars 1mm

Sample shells 3D 

printed from micro-

CT scans taken at 

0 and 100 RH. 

Scale bars 1mm

Force exerted during deformation of a 

single shell going from 0 to 100RH. 

Measurements taken on a rheometer.

Twisting deformation builds 

stress and appears to cause 

fracture to initiate as 

observed in high-speed 

imaging. Top: frame taken 

from video of shell rupture 

event. Bottom: 3D-printed 

shells at 0RH pushed 

together around a plastic 

seed. Fracture initiation looks 

similar in both cases. Scale 

bars 1mm. 
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