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EVERYB ODY L OS ES
FROM P OTA TO

B RUIS ES

N ORA OL S EN A N D M IK E TH ORN TON

Q UA L ITY L OS S A S S OCIA TED W ITH IM P A CTDA M A GE
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It takes some kind of impact force to cause most
types of bruising. The bigger the potato and the
larger the drop – the more bruising that results

T herearetw ow aystoreducedrops–
1.P hysicallym odify thedrop(w orksbestforequipm ent

thathasapivotpointlikeboom sandstingers)

T herearetw ow aystoreducedrops–
2.R untheequipm entatcapacitysothatpotatoes

fallontootherpotatoes,andnotbarem etal
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W hatifw ecan’tm odify thedrop?
-U secushioningtoreduceim pactforceandresulting

bruisedam age.Belting,foam pads,andsoilareall
effectivecushioningm aterials

Watch for wear on harvesting and handling equipment

• Replace worn parts, belting, padding and flights

Multiple devices on the market

• IRD™-(Impact recording device) by Techmark

• Smart Spud ®

• Mikras

• TuberLog®

• Others

Impacts from varying height onto different
materials
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H OW Q UICKL Y W IL L A B RUIS E S H OW
S h atter-instantly– visualoruse iodine dye

B lacksp otbruise – takestim e todevelop

W arm ertem p eratureswillsp eed up p rocess

N eed to know to m ake h arvest/h andling equip m entadjustm ents

A re bruisessh owing up between storag e unloading and p rocessing /p acking (eg .
fresh bruise)?

W illth e bruise becom e a scorable bruise

 5% p are awayforfresh
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 Two uniform bruises on bud and stem end
 Bruised using a 100g impact device
 Held at 70F or 48F until evaluated 0%
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R ussetBurbank:
L ow erim pact(7” drop)

Total Blackspot

Pink Discoloration

80% ofT otal
Incidence
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R ussetBurbank:
Higherim pact(12” drop)

Total Blackspot

Pink Discoloration

80% of Total
Incidence
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R ussetN orkotah:2018,

Higherim pact(12” drop)

Total Blackspot

Pink Discoloration
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R angerR usset:2019,

7” and 12” DropHeight

Total Blackspot (7")

Total Blackspot (12")

Pink Discoloration (7")

Pink Discoloration (12")

80% of
Total
Incidence

70 to 80% of Total Incidence

EVA L UA TING A TL OW ER TEM P ERA TURES
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Russet Burbank: 12in Drop Height

Evaluatedat48F

Pink Discoloration Total Blackspot Discoloration

80% of
Total
Incidence

W H EN W IL L A B RUIS E DEVEL OP ?

M ajority:3 to 5 h oursafterim p act

Range of bruise color seen within 5 hours with Russet Burbank and
12 in impact force.

Differencesbetw eenendsoftubers

Variety End
Blackspot Bruise

Incidence (%)
Shatter Incidence (%)

Burbank Bud 25a 14b
Burbank Mid 35ab 13b
Burbank Stem 61c 1a
Norkotah Bud 29a 3a
Norkotah Mid 42b 0a
Norkotah Stem 61c 1a

O verallBruiseIncidence

Variety
Blackspot Bruise

Incidence (%)
Shatter Incidence

(%)

Burbank 40a 10b
Norkotah 44b 2a

Differencesbetw eensidesoftubers

Variety Side
Blackspot Bruise Incidence

(%)
Shatter Incidence

(%)

Burbank Face 25a 10b

Burbank S houlder 56b 9b

Norkotah Face 21a 2a

Norkotah S houlder 67c 2a

Where will a bruise develop?

Face Shoulder

Values in the same column followed by the same letter are not
significantly different (p ≤ 0.05).

7”
Drop

Height
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Tuber contribution to bruise

Tuber contribution to bruise

Biggestpiecesof
pie:
• Variety
• Drop

height/im pact
• P ulp

tem perature

Variety
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Black spot incidence on Norkotah
strains at Harvest - 6 or 12” Drop

No significant differences between strains

Black spot incidence on varieties at
harvest - 6 or 12” Drop
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Shatter bruise incidence on varieties
at harvest - 6 or 12” Drop

Variety and Drop Height: 3in, 7in, 12in

Height (in) Variety
Blackspot Bruise

Rating (1 to 4)
Shatter Incidence (%)

Blackspot Bruise
Incidence (%)

3 Teton 1.4a 1a 40a
7 Teton 2.0b 11b 80c
12 Teton 2.7c 29c 95d
3 Umatilla 1.9b 3a 67b
7 Umatilla 2.6c 15b 86cd
12 Umatilla 2.9d 25c 92d

3 Clearwater 2.1a 1ab 90ab
7 Clearwater 2.8b 12c 98c
12 Clearwater 3.4c 29d 98c
3 Dakota 2.1a 0a 89a
7 Dakota 2.8b 2ab 96bc
12 Dakota 3.5c 7bc 99c

Variety and impact

•Depending upon variety and force
can alter
•Shatter bruise up to 30%
•Blackspot bruise up to 45%

Temperature and variety

Risk when harvest outside ideal range

1/31/2020

55°F45°F 65°F

R IS KR IS K

Blackspot Bruise Incidence (%)
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Shatter Bruise Incidence (%)
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Variety and temperature

•Depending upon variety can alter
•Shatter bruise up to 40%
•Blackspot bruise up to 30%

Impact of temperature and drop height on bruise
incidence

0

2

4

6

8

10

12

14

0 10 20 30 40 50 60

Drop Height
(in)

T otalBruise(% )

50F

60F

50F cushioned surface

Steel
surface

Source: Hyde, Bajema and Thornton, 1993

Tuber contribution to bruise
Biggestpiecesofpie:
• Variety
• Dropheight/im pact
• P ulptem perature

O therpiecesbeinginvestigated:
• S eason
• S oilm oistureatharvest
• M aturity andage
• Fertility (N ,K,Ca)
• Fungicideprogram s
• T yrosinecontent

Influence of Post-Vine-Kill Irrigation on Blackspot Bruise

Source: Stark, 1987

1. Soil moisture at 50% at vine kill. 3 weeks until harvest

2. No effect of irrigation if soil moisture kept at 65% or above after vine kill.

Irrigationtreatm ent BlackspotBruise(% )

No irrigation 46

4 days before harvest 24

8 days before harvest 10

Continuously >65% ASM 11

Soil moisture from vine kill to harvest
(Russet Burbank; 3 weeks)

2018 %
Blackspot

Blackspot
depth
(m m )

%
S hatter

No
irrigation

53 2.8 31

Irrigated
to ~75%
ASM

58 3.0 40

Irrigated 1
week prior
to harvest

62 3.2 30

2019 %
Blackspot

Blackspot
depth
(m m )

%
S hatter

No
irrigation

100 5.7 24

Irrigated
to ~75%
ASM

100 5.7 21

Irrigated 1
week prior
to harvest

100 5.6 19

Measure hydration,
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Russet Burbank Weekly Digs

Blackspot Incidence (%) Shatter Incidence (%)

Harvest
W eek

23-S ept

VineKill
9/12

N= 240
P=0.32
K=1.99

Ca=0.18
N= 247
P=0.30
K=1.80

Ca=0.19

Values followed by the same letter are not significantly different (p ≤ 0.05)
for blackspot incidence (lowercase) and shatter incidence (uppercase).7in Drop Height

Field Conditions, 2019
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Variety and in-field fungicide program

Alturas STD Alturas UTC Burbank STD Burbank UTC Clearwater STD Clearwater UTC
Dakota STD Dakota UTC Nork278 STD Nork278 UTC Ranger STD Ranger UTC
Teton STD Teton UTC Umatilla STD Umatilla UTC

TETONDAKOTAALTURAS

Field phosphorous acid applications and
bruise- Russet Burbank, 55F bruise, 7” drop, 2019

T reatm ent S hatter(% ) Blackspot(% ) Blackspotrating

Untreated 1 57 1.7

Phos acid 1 1 64 1.8

Phos acid 2 2 51* 1.6

Phos acid 3 2 54 1.7

Phos acid 4 2 66 1.8

Phos acid 5 0 61 1.8

Phos acid 6 1 65 1.8

Mefenoxam 0 67* 1.8

Russet Burbank Fertility Trials, 2019

T reatm ent
Blackspot

Incidence %
R ating(1 to4) Depth(m m )

S hatterIncidence
(% )

100% N 84 a 2.5 b 5.2 b 9 a

75% N 79 a 2.3 a 4.6 a 6 a

T reatm ent
Blackspot

Incidence %
R ating(1 to4) Depth(m m )

S hatterIncidence
(% )

Standard N program 86 a 2.3 a 4.4 a 6 a

85% N program 86 a 2.4 a 4.5 a 6 a

115% N program 92 a 2.4 a 4.8 a 7 a

Values followed in the same column by the same letter are not significantly different (p ≤ 0.05)

Minimize Impact, Lessen Susceptibility,
Decrease Bruise -Bulletins and articles

-Videos
-Windrow and Harvester operation

-Stickers for equipment
-In English and Spanish

www.uidaho.edu/potatoes


