
2017: Pink Eye  
in Potato  
is Problematic

The physiological disorder causes storage issues 
after a challenging harvest season
By Yi Wang, UW-Madison Dept. of Horticulture, Amanda Gevens, UW-Madison Dept. of Plant Pathology  
and Paul Bethke, UW-Madison Dept. of Horticulture/USDA

Fall of 2017 was a challenging harvest 
season for potato growers in Central 
Wisconsin because of the less-than-
ideal patterns of temperature and 
precipitation.

Late September had several days 
with daily high temperatures above 
85 degrees Fahrenheit that shut 
down most harvest operations. Early 
October brought in quite a few rain 
events. 

This abnormal weather pattern 
created numerous challenges for 
potato storage quality. Particularly, 
potato pink eye and subsequent 
diseases have been problematic.

Pink eye is a costly physiological 
condition that results in elevated 
storage losses for producers and 
increased waste material for 
processors. Pink-eye-affected tubers 
placed into storage tend to have 
above average weight loss, heat 
generation through respiration and 
diseases such as soft rot. 

Pink eye is characterized by an 
ephemeral external pink coloration 
frequently, but not always, located 
around the eyes of freshly harvested 
tubers, particularly at the bud end 
(Figure 1).

PE is also associated with corky 
patch (or bull hide) syndrome, which 
is described as thickened patches 
of skin that extend up to 1/10-inch 
into the tuber flesh. The patches are 
difficult to remove during commercial 
processing and may lead to rejection 
of potatoes at the plant.

EXTERNAL SYMPTOMS

External symptoms of pink eye are 
often accompanied by brown patches 
in the tuber flesh immediately 
underneath the skin. 

Although the brown blotching 
from pink eye resembles internal 

Above, Figure 1: The pale-red coloration circled is 
a typical symptom of potato pink eye.  

See Brendan Olinyk, 
our Toyota New 

Car Manager, for all 
your truck and truck 

accessory needs.

Proud member
of the WPVGA.

Brendan Olinyk
1765 Park Avenue • Plover, WI  54467

brendan@markmotors.com • www.marktoyota.com
800-236-6275

14 BC�T January



brown spot or heat necrosis, the 
latter disorders are characterized by 
brownish spots that tend to appear 
inside the vascular ring rather than 
just underneath the skin.

The outermost part of a potato tuber 
is the native periderm, which is made 
up of three cell types from outside 
to inside: the phellem (skin), the 
phellogen and the phelloderm  
(Figure 2).

Cells beneath the native periderm are 
called cortical cells (Figure 2). During 
tuber maturation, the skin develops 
into a protective layer that provides 
resistance to water loss and broad 
resistance to pathogen attack. 

Much of what we know about the 
physiology of pink eye began with 
pioneering work conducted in the 
laboratory of U.S. Department of 
Agriculture scientist Dr. Ed Lulai 
(references 1 and 2 below).

Under the microscope, phellem cells 
in healthy native periderm fluoresce 
a light blue color when illuminated 
with ultraviolet light, while phellogen, 
phelloderm and cortical cells do not 
fluoresce (Figure 3).

Comparatively, in pink-eye-affected 
tubers, phelloderm and cortical 
cells fluoresce brightly, and the 
phellem layer shows signs of 

deterioration or may be absent, 
suggesting damaged or dead cells 
(Figure 4).

SUSCEPTIBLE TO INFECTION

Therefore, pink-eye-affected tubers 
frequently lack the protective barrier 
provided by the phellem cells, 
resulting in susceptibility to infection 

Figure 2: The outer cell layers of a potato are illustrated. Image courtesy of Dr. Ed Lulai
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Potato Pink Eye. . .
continued from pg. 15

by a variety of pathogens.

Pink eye differs from the normal 
wound healing response in that it 
can occur in the absence of visible 
damage to the skin. It should be 
noted that only necrotic/symptomatic 
periderm tissues of pink-eye-affected 
tubers are unable to heal and block 
further pathogen infection.

Pink eye diagnosis on an individual 
tuber does not imply a lack of 
functional native periderm on the 
entire tuber.  

Pink-eye-associated diseases 
seen so far in 2017 storages have 
included Pythium leak (caused by 
Pythium ultimum), bacterial soft 
rot (Pectobacterium or Dickeya 
spp.), pink rot (Phytophthora 
erythroseptica) and Fusarium dry rot 
(Fusarium sambucinum).   

Previously, the microbes Verticillium 
spp. (involved with potato early 
dying) and Rhizoctonia solani 
(involved with damping-off and black 
scurf) were thought to be linked with 
the occurrence of pink eye. 

However, we now know that these 
microbes are not required for pink 
eye development. Pink eye is a 
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Top Right, Figure 3: A photo taken through a 
microscope shows light-blue fluorescence from 
the skin of a healthy potato. The area indicated 
by “PM” is the phellum (skin), while the white, 
outlined bar at bottom-right is shown for scale and 
measures 100 micrometers. Image courtesy of Dr. 
Ed Lulai

Right, Figure 4: The microscopic photograph 
shows fluorescence from pink-eye-infected tissue 
in the tuber flesh. The area indicated by “PM” 
is the phellum (skin), while “PE” is pink eye, and 
“(AF)” is auto-fluorescent. The bar at bottom-
right is for scale and equates to 100 micrometers. 
Image courtesy of Dr. Ed Lulai
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physiological disorder caused by 
periods of excess soil moisture and 
warm temperatures, especially during 
the late stages of tuber bulking. 

In years when pink eye develops, 
symptoms typically appear within 
7-10 days after excessive precipitation 
events. 

PERIDERM CELL DAMAGE

Excess soil moisture and heat can 
cause oxygen deprivation in the 
potato root zone, leading to cell 
damage of the tuber native periderm 
and pink eye symptoms. 

These conditions also promote soil-
borne disease development, which 
exacerbates potential losses from 
storage.

Research by agronomists Michael 
Copas, A.J. Bussan, et al. (reference 
3 below) has shown that subsoil 
tillage can limit the development and 
progression of pink eye symptoms. 

Subsoil tillage increased water 
drainage from the tuber zone 
following excess precipitation. 
Increased drainage decreased the 
length of time soils were water 
saturated and therefore reduced the 
time during which oxygen availability 
to the tubers may have been 
restricted. 

Equally important was the prevention 
of compacted soil development in the 
first place. 

REDUCE SOIL MOISTURE

Subsoil tillage may be best used 
in fields where excess water is 
a problem or where there are 
compacted areas near field entrances 
or headlands.

Reduced soil moisture also helps to 
limit the development of soil-borne 
diseases.

Although pink eye is not caused 
by potato early kill, potato 
early dying may increase the 
susceptibility of potato plants to 

pink eye development because 
early senescence of vines amplifies 
environmental stresses. A reduction 
in canopy coverage allows soils to 
warm faster on sunny days.

In summary, the 2017 harvest 
season was ideal for promoting the 
development of pink eye and post-
harvest diseases at some locations in 
Central Wisconsin. 

Growers have no control over the 
occurrence of extreme temperatures 
and precipitation that promote 
pink eye development. However, 
management practices that minimize 
water saturated soils can make the 
pink eye problem less severe. 

Scouting the crop for pink eye 
symptom development prior to 
and during harvest might allow for 
informed decisions to be made about 
likely storage duration and best end-
product use. 
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