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Silver Scurf and Black Dot Development on Fresh
Marketed Russet Norkotah Tubers in Storage
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Dennls A. Johnson, W ashington State Universty, Pullm an

Imtraductlon

Silver scurf, consed by Helmi nthosportum solani, and black dot, coused by Coilletorn chum
cocoodes, e two serious diseases of fresh marketed potatoes Both diseases cause “im perfections™ on
the surface of potato tubers, and where looks are almost evervthing, signi ficant economic losses from
resulting culls have ocourred. Often these di seases appear smilar, are therefore confused with each
other, and can be found on the same tuber (Figure 1).

Until relatively recently, black dot was known for rotting the cortex of roots and promoting early
senescence of potato foli age. More recently this fungal pathogen has been associated with Ranger
Russet tubers where the skin was rai s2d with necrotic tisme bdow, canang issmes duning peding at the
processng pl ants. Thi s pathogen isnow found assoaated with dark areas on the surface of smooth and
russet cul ivars used in the fresh market. Silver scurt, another fungal disease, wasidenti fied some time
ago as being the causal agent of blemishes on tuber surfaces. While silver scurfis generally cons dered a
storage problem and not an issue at harvest in russet cultivars, this pathogen has caused s gnificant
dam age at harves in smooth-skin cultivars.

Silver scurf damage can be most severe in cultivars following storage, and generally becom es
more problem ati ¢ with time. This fungus is capable of producing spores in storage, called conidia
iFigure 1) that can move in the ar of the plenum system and land on healthy tubers and canse new
mfections [hese nfedions show up as “spots™ over the surface ofthe tuber (Figure 1), and can
ultimatdy grow together encompassing | arge areas of the tuber surface. Infected tubers look dirty and
cannot be cleaned. Asthe length of ime in storage increases, so does the nsk of additi onal new
infecti ons from spores and further growth of individual infect ons Reduang relative humidity and
temperature in gorage can reduce secondary spread but can also lead to other tuber issues such as
shrinking,

Litile 1s known about bl ack dot devel opment in storage. In contras to silver scurt, this fungus
does not produce spores in storage that all ow for new infections. The bladk dot fungus does form snall
back sderotia on the surface of tubers (Figure 2) and thar formation is diagnostic of this disease.
Again, this pathogen causes ubers to be culled due to the surface bl emish it causes

Dwue to the lack of informati on regarding black dot development in Russet Norkotah in the
Columbia Basn, mbers were followed in storage duning the 2011-2012 storage season for black dot
development. Given that sl ver scurt was present as well, this pathogen was dso followed
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Methods

Approximatdy 30 tubers were randomly sd ected monthly from 8 storages, beginning
approximately 1.5 months afier the beginning of storage. Tubers were washed and put into a plastic
potato bag, pl aced into a potato box, and then sored in the dark at 70 degrees for 3 weeks. At wedkly
interval s tubears were li ghtly spraved with additional water, Tubers were then individualv observed for
the ocourrence of each fungal disease (inadence ) and how much of the surface area was infected by
ather disease (seventy) A sample at or just before harvest (Sept 1) was colledted to determine incdence
and sevenity of each disease at harvest.

Results

Black dot was observed in agmficant levelsin 7 of § sorages, silver scurfin 2 of § storages
Figure 3 di spl ays the average ina dence for both fung) over ime across all storages No ubers were
observed to be infected at harvest by ather fungus. However, by the first observation of mbers on Ot
29 {collected 3 weeks earlier), bladk dot inadence appeared at high frequencies (approx 28%) and while
varied in subsequent sampling, returned lo approx 25% al the last sample date in June when lubers were
rem oved from storage. While a very low level of sil ver scurf was seen in November, a noti ceable
increase in ina dence across the 2 storages wath significant levd s of salver sourl did not oocur until late
December. Higher disease level s continued through January and generally leveled off through the
rem ander of the storage season. By mid-way through the storage season all tubers in these two storages
where infected with sil ver scurf.

Seventy of the two diseases foll owed smil ar patterns (Figure 4). Black dot sevenity averaged
across dll 7 storages at approcimatey 1.75 percent of the tuber surfaces in October, and remained af

about that level until tubers were removed from storage. Silver sourf seventy increased in late
December/early January and then increased again in late April.

Discussion

Spread of sl ver scurfin storage occurred as expected. Theimbid devedopment of secondary
infections (hi gher incidence) began appearing on tubers around the end of December to mid-January.
An earlier study at Hermiston showed similar results to those seen here. Secondary infecti ons came from
spores aither produced on a few infected tubers coming into torage and then spread in s orage via the
ar system, or came from tubers contaminated at harvest from spores in the soil, produced on infected
seed, stol ons or daughter tubers dunng the growing season. By the end of sorage, all tubers in two of
the sorages that contained slver scurfl were infected and looked similar to the tuber in Figure 1C. Very
littl e or no salver scurf was seen in the other 6 storages

Silver scurf sevenity dlso increased with time and in these two storages averaged 12-17 % (data
not shown ) of the tuber surfaces nfected at the end of the storage season. Interestingly, increasesin
slver scurf seventy showed three apparent timings: 1) increase from the field, appeaning in mid-
January; 2) an increase through late Apnl; and 3) alarge increase at the last sample (Figure 3). The
increase in the | ater part of the storage season waslikely due to individual les ons growing together.

Why only two storages had issues with slver scurfis unknown but likely relates to one or mavhbe
several issues. Control of sl ver scurt begins by pl anting slver scurf free seed, using a seed treatment
that is effecti ve towards thi s di sease, maintaining at least a two vear rotabion (two years out of potato),
and harvesting immediately after skins are set. Planting infected seed is most likel y the reason for the
high inadence in these two storages. Seed can be tested for the ocourrence of silver scurf prior to
purchasng to confirm leve of infection. Seed treatments al one do not compl etely protect daughter
tubers from infection particularly if potatoes will be stored for m any month s. Effective control of silver
scurf relies on using all chemical and cultura methodologies.

The information on black dot was particularly interesting. While no black dot was seen on tuber
surfaces al or near the beginning of the storage season, this disease suddenly appeared in the November
sampl e, somelime between harvest and about 1.5 months following the beginning of storage. Whil e the
average inadence | evd s across the 7 storages that had black dot seem ed to increase with tim ¢ only to
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fall back to earlier levels (Figure 3), the changing levels found at each sampling time mod likely was
rdated to normal van ation found between samples Seventy levd s also were smilar at the beginning of
storage until tubers were | ast sampl ed in June. In other words, bl ack dot appeared suddenly and the
incidence and seventy did not change over time. Black dot has no known way to spread in sorage
(conidia are adapted for splash dispersal and not readilv carmied in air currents) and apparently infected
areas on the tuber surface do not & gnifi cantly increase in s ze in storage. Further work is needed to
confirm this ohservation,

When did the tubers become infected with black dot? The obvious condus on is that tubers were
infected prior to entering the storage and that the symptoms developed soon thereafter. Control of
infection or sym ptom development would need to ocour in the fidd or at harvest. At this ime there is no
known way to control tuber infection or symptom development but work is under way to help answer
those quesions.
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Figure 1. Silver Scurf (A ) Areas on this tuber are infected with both alver scurf{bl ack spots on lefi) mnd
black dot (large discolored area on Right)y (B) Silver scurf coni diophores (stalk jwi th comi dia
(branches); (C) New silver sourf infecti ons across the tuber from spores spread in storage.



Figure 2. Black Dot (A) Bladk dot infected Russet Norkotah. Tubers are wet to better show the darker
brown areas with typical infection; (B) close-up of the small dark sclerotia on the tuber surface that are
diagnodic of this pathogen.

Figure 3. Black dot and silver scurflina dence over time. Dales are when tuber samples were observed
{collections occurred approximately 3 weeks earlier).

Figure 4. Bladk dot and silver scurf sevenity over ime. Dates are when tuber samples were observed
{collections occurred approximately 3 weeks earlier).



Valume XIL Mo, 17 Potato Progress

Checklist for Managing Late Blight-Infected
Tubers in Storage

Dennis A. Johnson, Flant Pathologist, Washingion Siate University

Late blight i s present this growing season from north of Pasco to Moses Lake. Infected tubers are
inevitably being harvested and placed in some storages. Following i1sa checklist for m anaging potatoes
in storage that may contain late blight-infected tubers These suggestons a so apply for pink rot and
Pythium leak. Additional inform ation can be found at http:/'d '

Continue late blight fungiade applications until harvest or until all vines are dead.

Harvest only duning dry weather.

Harvest when tuber pulp temperature is 45-65°F.

Store known infected tuber lots separate from non-infected lots

Store known infected iuber lots where they can be easily obtaned for processing,

Sort for rot going into storage —provide suffiaent light and people to do the job.

Provide adequate air flow throughout the storage (25 cfm/ton).

Cool and dry the tubers as quickly as posable.

Cure tubers at the lowest temperature posabl e (507 F) or eliminate the cunng period, depending

on the amount of rot.

10. Cool the pil ¢ to the final storage tem perature as quickly as possible - about 42°F for table sodk,
45°F for French fry processing and 50° F for potal o chips. It may be necessary to cool and hold
tubers for process ng and chips below the typically recommended temperatures.

11. Do not humi dify.

12. Run fans continuously. Recircul ati on air through the tubers at all times, even when outside airis
not being ntroduced.

13. Keep piles shall ow to promote air movement and removal of hot spots

14. M onitor storages dail v. Determine temperature of the piles at vanous depths and locations,
Senous late blight probl ems usuallv show up with & weeks of storage.

15. Do not expose cold tubers to outside air and any tubers to air at or below free ang.

16. Tubers of Alturas and Umatill a Russet are m oderat dy res st ant, and tubers of Defender are

resistant. Storage problem s with these cultivars shoul d be less than with other cultivars. Ranger

Russet tubers are very susceptible. Good ar movement and tem perature snd humidity

management will be needed when stonng infected tubers of all cultivars.
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