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Tuber trauma

1. Causes

2. Herbicides

3. What to do



Tuber malformations

• Result of:

– Sudden growth interruption, rapid growth following a stress

• Bottleneck, dumbbell, or pointed end appearance, this is 

indicative of when growth interruption occurred.

• Herbicides can interrupt growth and cause malformations.



Tuber malformations





Physiological



Environment



Tuber cracking causes

• Environmental stress, 

nutritional imbalance, disease 

or genetics. 

• Results of high turgor pressure 

and rapid tuber growth 

• Earlier cracking = larger cracks



Herbicides 

• Herbicides can result in tuber injury.

– Soil

– Seed

– Foliage contact 

• Labelled herbicides misused or applied in unfavorable 

growing conditions can injure tubers. 



Herbicide mysteries



Ugly herbicide shenanigans



z.umn.edu/herbicide 



Foliar stresses and symptoms



Heat crinkle

• Sprouts suddenly encounter high 

temperature and stress plant.

• Can increase stem number.

• More common in sandy soils.  

• Russet Burbank is susceptible. 



Heat crinkle



Phosphoric acid burn



Nutrient deficiencies, PVY, and others 



Aerial agents - herbicides



Glyphosate













Potato exposure to herbicides

• Soil carryover

• Particle drift and inversions

• Contamination

• Volatilization

• Misapplication

• Seed carryover

• And many more…



Drift



Field pattern



Drift



Boom contamination



Soil carryover





Symptoms, signs, and indicators



Exposure by foliage: Where to look

• Leaves and tubers

– Translocating herbicides affect 

new growth (leaves/tubers)

– Contact herbicides injure what 

it contacts (new & old leaves)



Herbicide movement from foliar contact

• Go to strongest sink

• ALS inhibitors (Group 2)

• Growth regulators (Group 4)

• EPSP synthase inhibitor 

(Group 9)

Translocating

Herbicide



Symptoms of exposure

• Injury appears in days to 
weeks.

• Herbicide mode of action 
matters!

– PGR are quick

– Glyphosate is slow

– ALS-inhibitors are slow



Foliar injury: 

Translocating



Foliar injury: 

Translocating



Foliar injury: 

Translocating



Foliar injury: 

Contact



Exposure by foliage: Tubers

• Stress from herbicide exposure can cause tuber cracking, 

malformations, and disrupt seed tuber growth.



Cracking & elephant hide



Malformed tubers



Superficial problems



No symptoms



Visual observation of seed tubers

• Can indicate herbicides, but not always accurate



Glyphosate -

tubers

• Smaller tubers

• Irregularly shaped tubers 

that have folds, cracks, 

knobs and elephant hide

• No symptoms 



Glyphosate - seed

• Erratic and slow 

emergence pattern

• Bending, twisting, and 

yellowing of leaves

• Multiple stems from an 

eye

• ‘Cauliflower’ or 

‘candelabra’ formation of 

stems

• Enlarged stems



Glyphosate residues

Seed pieces with glyphosate:

• 67% reduction in total yield 
(from 2.25 to 0.75 lb/hill)

• 50% reduction in tuber 
number (10 to 5 tubers/hill) 

• 38% reduction in mean tuber 
weight (3.9 to 2.4 oz/tuber)



Sampling to identify cause



Sampling procedure 

1. Document

2. Sample

3. Chain of custody 

4. Clean sample

5. Ship to a laboratory 

z.umn.edu/injury 



Mitigation

• Dedicated sprayer

• Proper tank cleanout

• Talk to neighbors 

• Public map 

• Signage

• Scout fields regularly



Questions?
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