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Tuber soft rot potential and bruising 
from storage to box

Jeff Miller, Trent Taysom, Terry Milller, Miller Research
Mike Thornton and Nora Olsen, University of Idaho

Why focus 
on

soft rot?

• Case Study on Idaho 
rejection/downgrade 
notices from large 
retailer distribution 
centers 
• August 2018 to 

August 2021 
(2018, 2019 and 
2020 fresh and 
stored crops)
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Top 5 Main Notice Reason for Each Year

202020192018
Top 

Reason

38%Wet Rot24%Wet Rot19%Sunken 
Discolored1

22%Blackspot Bruise17%Blackspot 
Bruise14%Wet Rot2

9%Sunken 
Discolored15%Sunken 

Discolored12%Dry Rot3

6%Pressure Bruise13%Shatter Bruise11%Shatter 
Bruise4

Each 4%
Shatter Bruise,

Dry Rot, 
Internal Discoloration

10%External 
Discoloration9%Blackspot 

Bruise5

2% tolerance by 
weight for soft rot

Example: For a given 
shipment. 

QC evaluates 60 lbs
(6 x 10-lb bags)

Total of ~150 potatoes

2-3 potatoes with soft 
rot = 2%

REJECTED
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Objectives
1. Evaluate efficacy of foliar fungicide/bactericide programs on the 

potential to reduce aerial stem rot in the field and bacterial soft 
rot decay in storage.

2. Evaluate the effect of handling procedures during transfer of 
potatoes from storage to fresh pack facilities on bruising and soft 
rot development.

3. Survey fresh pack operations to evaluate potential factors that 
may contribute to soft rot development.

(Field)

(Storage)

(Packing)
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Objective 1: 
Evaluate efficacy of foliar 

fungicide/bactericide 
programs on the potential to 
reduce aerial stem rot in the 

field and bacterial soft rot 
decay in storage

Objective 1 – Year 1
1. Untreated control
2. Base fungicide program (14-day interval)
3. Base fungicide program with copper (Badge)
4. Base fungicide program with famoxadone + mancozeb (Tanos + Manzate)
5. Base fungicide program with intensive (weekly) copper applications (Badge)
6. Base fungicide program with Serenade chemigated

• Dakota Russet Base Program: 
1. Miravis Prime (11.4) + Bravo WS (1)
2. Miravis Prime (11.4) + Bravo WS (1)
3. Bravo WS (1.5)
4. Bravo WS (1.5)
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Aerial Stem Rot Incidence – Year 1
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Objective 1 – Year 2
1. Untreated control
2. Base fungicide program (14-day interval)
3. Base fungicide program with copper (Badge)
4. Base fungicide program with famoxadone + mancozeb (Tanos + Manzate)
5. Base fungicide program with intensive (weekly) copper applications (Badge)
6. Base fungicide program with streptomycin bactericide (Agri-Mycin 50) 
7. PCC lime (no base program)

• Dakota Russet

Base Program: 
1. Miravis Prime (11.4) + Bravo WS (1)
2. Miravis Prime (11.4) + Bravo WS (1)
3. Bravo WS (1.5)
4. Bravo WS (1.5)
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Aerial Stem Rot Incidence – Year 2
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Objective 1 Summary

• A standard fungicide program will be just as good as anything 
else for aerial stem rot.

• Adding other products is not cost effective.

• Foliar programs did not have an effect on soft rot in storage.
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Objective 2: 
Evaluate the effect of handling procedures during 

transfer of potatoes from storage to fresh pack facilities 
on bruising and soft rot development

Potential soft rot ‘triggers’ at the 
packing shed 

Wounding

Water
• Tuber and wash water 

temperatures
• Duration in water
• Hydrostatic pressure
• Bacterial load

Disinfectant
& Sanitation

Drying 
capabilities

Packing and 
palletizing
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Wounding and 
shatter bruises

Entry for soft rot –
major pathway

Wounds remain wet 
longer – favorable for 

soft rot

Disinfectants not as 
effective as wound # 

increases 
(Bartz and Kelman, 1986)
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Packing Shed 1
Average number of bruises per tuber

Type of Bruise

Skinning

Shatter 

Blackspot

Soft Rot Decay (%)

Average of 
3 min 14 s in water 

flume

0.4% moisture 
removed from 

potatoes after drying

Water Temp: 57°F
Tuber temp: 49°F

Off truck
(average of 3 

trucks)

48°F

1.9
0.6
0.7

1

After flume/ 
before bin

49°F

3.7
2.3
1.6

51

After disinfectant 
spray bar

51°F

3.8
2.8
2.2

88

After bagging

53°F

3.6
2.8
2.7

93

Packing Shed 1
Incidence (%) of bruise
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~X2more ~X2more 
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Bacterial Soft Rot in Packing Plants – Location 1
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Packing Shed 2
Average number of bruises per tuber

After 
bagging

After 
Drying

After 
disinfectant 

spray bar

After flume/ 
before bin

Off truck
(average of 

5 trucks)Type of Bruise

53°F51°F50°F50°F49°F

3.41.71.51.92.3Skinning

3.13.33.94.31.7Shatter 

3.72.02.41.83.3Blackspot

889386861Soft Rot Decay (%)

0.5% moisture removed 
from potatoes after 

drying

Average of 
27 seconds in 

water flume

Water Temp: 54°F
Tuber temp: 49°F
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Bacterial Soft Rot in Packing Plants – Location 2, Year 1
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Effect of Transport on Soft Rot Potential
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How dry do the tubers need to be?

No drying
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Thank You!
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