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Tuber trauma

1. Types of tuber 

trauma

2. Causes 

3. What to do



Types of trauma

• Skin cracking

• Misshaped tubers



Tuber skin cracking

• Surface cracking (shallow)

• Thumbnail cracks

• Shatter bruise

• Mechanical injury

• Fissures / growth cracks (deeper)

• Extended cracks around stem or bud end



Periderm

• Periderm acts as armor 

to protect inner tissue.

• Wound periderm forms 

to heal and protect 

injured tissues.

(Massana-Codina et. al, 2020)



Periderm & russeting

• Periderm acts as armor to protect inner tissue.

• Wound periderm forms to heal and protect injured tissues.

(Serra et al., 2022)



Process of russeting 

1. Initiates with growth stress that 

exceeds a threshold causing 

microcracks. 

2. New periderm originates (russeting).

3. Skin russeting seal microcracks and 

provides solution for growth stress, 

water loss, and prevents pathogen 

entrance.
(Serra et al., 2022)





Herbicide induced surface blemishes



Elephant hide



Elephant hide

• Rough or thick coarse russeting

• Causes:

– High temperatures, genetic traits, soil fertility, soil moisture or 

chemical treatments

• Diseases 

– Rhizoctonia and mop-top

• Herbicides 

– ALS chemistry and glyphosate 



Herbicide skin shenanigans



Mechanical 



Fissures / growth cracks

• Internal core tissue grows faster 

than surface tissue.

– Occurs frequently in stressed 

growing conditions.

• Deeper fissures = occurred in 

early bulking.



Fissures / growth cracks

• Typically occurs at bud-end and goes 

lengthwise.

• Severity varies by variety.



Growth cracks



Growth cracks



PVY induced growth cracks

• Estima >20% PVY plants 

had more tubers with 

cracks.

• PVYA and PVYV

• Variety depend

(Carnegie and McCreath, 2010)



Hollow heart



Hollow Heart

• Precursor is brown center and can develop into hollow 

heart as tuber expands.

• Causes:

– Stress growing conditions followed by rapid tuber growth. 

• Water stress, heat stress, fertilizer



Herbicides 

• Herbicides can result in tuber 

injury.

– Soil

– Foliage contact 

• Labelled herbicides misused or 

applied in unfavorable growing 

conditions can injure tubers. 



Soil carryover



Soil carryover

• Follow the label

– Pay attention to details, such as precipitation + irrigation and soil pH

– For example: imazamox 9 months if >18 inch of R+I AND soil pH >6.2;

18 months if <18 inch of R+I OR soil pH <6.2 

• If renting land, know the previous herbicides used for 2 previous 

years.

• Bioassy soil if in question



Soil carryover



Herbicide movement from root uptake

• Herbicides taken up by roots 

can enter plant.

• Can be transported to leaves, 

root/tubers or all areas of plant.

• Some compounds can be 

stored in tubers.
Herbicide 

uptake by 

roots

Herbicide 

uptake by 

roots





Foliar injury 



Heat crinkle



Heat crinkle

• Sprouts suddenly encounter high temperature

• Can increase stem number

• More common in sandy soils  

• Russet Burbank is sensitive 

• Not herbicide related





Glyphosate













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



Herbicide induced cracks

Clomazone Fomesafen Pyroxasulfone



Herbicide induced tuber trauma 

Halosulfuron Glyphosate



Extended cracks around tuber



Variable severity with herbicides



z.umn.edu/herbicide 



Growth cracks 



Misshaped tubers

• Pointed

• Bottleneck

• Dumbbell

• Elongated 

• Knobs or protruding eyes

• Jelly end 

• Second growth

• Tuber chaining 



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.





Misshaped tubers





Physiological



Environment



Exposure by foliage: Tubers

• Stress from herbicide exposure can cause extreme tuber 

cracking, malformations, and disrupt seed tuber growth.



Malformed tubers



Extreme cracking



Sampling procedure 

1. Document

2. Sample

3. Chain of custody 

4. Clean sample

5. Ship to a laboratory 

z.umn.edu/injury 



Laboratory analysis example

• 0.016 ppm dicamba

• 0.017 ppm glyphosate

• Will be stored in tubers and 

affect next crop.



Mitigation



Mitigation

• Dedicated sprayer

• Proper tank cleanout

• Talk to neighbors 

• Public map 

• Signage

• Scout fields regularly

• Provide good growing conditions



Questions?



Nondiscrimination Statement

NDSU does not discriminate in its programs and 

activities on the basis of age, color, gender 

expression/identity, genetic information, marital 

status, national origin, participation in lawful off-

campus activity, physical or mental disability, 

pregnancy, public assistance status, race, 

religion, sex, sexual orientation, spousal 

relationship to current employee, or veteran 

status, as applicable.  Direct inquiries to Vice 

Provost, Title IX/ADA Coordinator, Old Main 

201, (701) 231-7708, ndsu.eoaa@ndsu.edu.

https://www.usda.gov/sites/default/files/documents/JFAgreen508.pdf
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