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Volunteer potatoes

During recent epidemics of late blight late in the 2013 and 2014 growing seasons there was
specul ati on as to the source of these outbreaks and debate as to the relative importance of overwintering
sources of inoculum. Phytophthora infestans, the causal agent of late bli ght, overwinters in potato
tubersintended for planting as seed, but may al so be harbored in waste or aull potatoes, or in late blight-
infected volunieer potatoes left behindin the idd dunng harvest the previ ous season.

Volunteer potatoes have becom e an important perenni l weed in many polato growing regions.
Researchers in W ashington have reported that up to 1,122,000 tubers per acre are returned to the sol
after harvest. Potato sprouts em erge from overwintered tubers and grow rapidly in the spring. This
rapid growth combi ned with the tuber’s ability to re-sprout m skesthem very di flicult to control, even
with multiple control measures. Studies with fiel d com showed that when volunteer potatoes were not
controlled com viel ds were reduced up to 6%, Volunteer potatoes ol so adt as hosts for a number of
important pests and diseases, induding late bli ght, Colorado potat o beetle, Potato feafroll virus, Polato
wirus ¥ ml;l nem '.im,‘h 5 5!.:H:|'|. as Paral richodorns ol lius fﬂ'll; nq‘natud-e: l]'lﬂ trﬂ'lﬂ:l‘lll 8 Tonhaoeer raiile VIFLE,
the causal agent of corky nngspot di s2ase),

Potat o tubers are susceptibl e to cold injury and in the past tubersleft in the soil after harvest
would likdy be killed by freezing soil temperatures during winter. Tuber death resulting from cold
njury is usually caused by free ang of intracellular water in the tuber tissue. Field nal s conducted in
Washington state showed that when soil temperatures at tuber depth reached 27°F or lower, extensive
tuber death occurred

M any interacting vanabl es induding meteorol ogical factors and increasing tolerance of .
infesians to col der temperatures represent a senous situation for the potato industry in the Pacific
MNorthwest (FNW ). Wintersin the PNW are becoming warmer which may favor survival of volunteer
potatoes and cull potatoes over winter. With the recent trend for warmer winters, more volunteers and
cull pil e potatoes are surviving the winter and acting as sources of disease inoculum in the spring.
Recent studh es have shown that myeeia of newer genotypes of P infestans (e.g. US-8 and UI5-23) are
becoming m ore tol erant to col d tem peratur es and are tolerant to 27°F for up to three dayvs continuous
exposure. Studies ol Michigan State Univeraty (MSU ) have shown that the tubers of most cultivars
appear to break down after exposure to 27T°F for about one day. Thus, the monitoring of winter soil
temperatures may enable growersto accurately estimate the potential for survival of volunteer plants
over winter and thus help to estimate the nsk of an epi demi ¢ of late blight initiated from volunteer
potatoes or cull ples. We have devel oped a modd that predicts the likdihood of tuber survival over the
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winter based on soll temperatures at 2 and 4 inches between November 15t and March 317, (se
www Jateblight org/volunteer-risk php)

o [ftubers were exposed to temperastures bel ow 27°F for more than 120h between | November
through 31 March at 4 and X” depth then the nsk of tuber survival is consadered low (indicated
by a green marker pin ).

# |Ftubers were exposed to temperatures bel ow 27°F for less than 120h at 47 depth and greater
than 120 h at 2 depth then there was a moderate nsk of tuber survival (indicated by a vellow
marker pin .

o [ftubers were exposed to temperatures bel ow 27°F for less than 120 h at 47 depth and less than
120'h at X" depth then there was ahigh nsk oftuber survival (indicated by an orange marker
pin).

The data for this model are coll ected automatically from sutom ated weather stations. In
Michigan the data are collected from the Michigan Automated Weather Network (MAWN;
htp; wowriv agw eather. geoum s edwmavn/ mawn.hiiml). In Idsho the data are collecied from the
Agnimet weather network (hitp://'www usbr.gov/pn/agnmetindex himl). After the model 15 run, data are
posted on a Google map with col ored mark ersindicating the locations of the weather stations (Fig. 1).
When users click on the markers they will be gven further data on soil temperatures for that station.

Figure 1. Volunioer survival mep sho wing Agribet weatber staiom waed o collect soil i mpe m ke data for the vohisteer
survival model. The midereolor mdicates the risk of volumeer survival { om nge = high nsk: yellow = moderte; green=
low).
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Thiswinter in ldaho most areasin the Snake River Valley expenenced conditi ons that pl aced

them in the high-n sk category for volunteer survival. Even with the severe sub-zero air tem peralures we
had in mid-November, none of the locations where the m odel was run this winter (2014°2015) had
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average monthly soal tem perstures bdow 30°F (Table 1) This situation should alert growersto the high
risk of potato volunt eers surviving the winter and ol growers should therefore be implem enting thar
IPM scouting program s early in 2014 and consdering volunteer diminati on programs in adjacent non-
potato aops if possible. Growers in Southeast Idaho counties (Bingham, Bonnevill e, M adison, P ower
Co. ) where the 2014 late blight outbreak was most severe shoul d be especially vigilant,

Table 1. Average monthly soil temperatures (“F ) at 4 inches bel ow the soil surface for winter

2014/2015.
. Agnmet Location
Month | Ashton Rexburg Aberdeen Malta Rupet Twin Picabo Farfidd Pama
Falls

November | 37 38 40 37 40 41 3 38 39
December | 34 34 39 37 37 39 35 34 35
Jawary | 33 k]| 34 33 32 35 33 32 30
February | 33 35 40 39 40 39 34 34 36
March 32 34 38 36 39 38 35 37 35
Cull Fotatoes

Late blight can also survive the winter in cull potatoes. Cull potatoes are those pofatoes unusable
for the fresh market, processing, or deh ydration because they don’t m eet minimum s ze, grade, or quality
standards, or potatoes disposed of for some other reason such as overproduct on or wase (slivers) from
seed production.

Itisdifhcult to estimate the probab ity that | ate blight infected potato stems or foliage wall
em erge from culled potato tubers Severa factors can influence the fate of the infed ed tuber. I the
infection is severe, then the tuber may rof and prevent sproul devdopment. The tuber infection however
may be local 2ed and optimal in berm s of inoculum load and therefore itis possibl e that a developing
5|:l'|:|-u! of the twber itsd f could becom e infected and initi ate an epi demic. Under optimal environm ental
conditions (cool, wet weather) the di sease can then spread wathin individual plants, between plants and
na ghbonng aops. Research has shown that the tem perature within discarded cull pilesm ay influence
core fuber tissue temperatures affecting the survival oftuber ti ssue and thus 7. infestons myoelia in
infected tubers. Consequently, the nsk of initi ati on of an epi demi ¢ of late blight from cull pilesis
d osely rel ated to the tem perature expen ence of overwintered potato culls. Although the potaioes at the
top and bottom of a cull pile may freeze over the winter when ambient ar tem peratures fall below
free;ing, research has shown that the temperature in the middl e of the pile remained stabl e regardless of
cull pile size (1-15 ton). Since cull pilesin excess of | ton may enhance the surviva of tubers and thus
the P. infesians mycelia even in the coldest winters it i1s important to follow cull and waste potato
mian &gem ent gui delines

Cull and Waste P otato Management Optlons

Potato product on and processing operati ons may accumulate cull piles at any time during the
vear, bul several penods are espeaally entical. In the spning dunng cutting and Fimlmg, polato waste
material may acoumiul sle a5 seed preces or tubers are discarded due to =2 or disease problems. At
harvest, pulﬂm:-: that do not make the grade due to sz, disease, or defects are sorted out and discarded
prior to placement of the arop in storage. Disposal of cull potat oes discarded from storage or from in-
coming seed | ots dunng the spring pose a challen ge for the industry. Depending on the iming of
disposal, thereisa real chance that these culls will not be thoroughly frozen to prevent new growth.
Therefore, potatoes which are discarded duning the winter and spring as culls should be disposed of in a
way that will ensure they do not sprout and grow to provi de unprotected foliage which coul d be a source
of late blight to threaten the new season’s crop. The method of disposal will generdly depend on the
individual stuation {location, amount of potat oes, efc.) as well as the ime of year. Disposal of potal oes
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in the winter months when waste pot atoes con be rehiably expeded to freeze can greatly smplify the
process, while disposal in the warmer months can greatly add to the ch dl enge of proper di sposal.

Disposal of cull potatoes during the winter by spreading them on fidds that will not be used for
potato production is a very good option for cull potato m anagement. However, itisimportant to avoeid
fields that will be planted with potatoesin the following season as cull potatoes can introduce
nem stodes, weed seeds and other soilbome di seases to the fidd Once applied to the fidd every effort to
crush, cut and destroy the tubers should be attempted. These m ethods include running heavy machinery
over the tubers or a cutting tool that does not bury the tubers. Crushing and chopping cull potatoes into
smaller pi eces makes the tuber tissie more susceptible to rot and dessceati on, which is desirabl e.
Weather conditions dunng the winter will also lead to des ccation of tubers, which will make spring
field ullage easier. Avoidtilling until cull potatoes have had substantial ime fo freeze and desiccate.
Premature tilling could bury live tubers deep enough in the soil to msulate them from further exposure to
killing temperatures allowing them to survive the winter as volunieer polatoes

Itis extrem dy important not to pile waste potaloes too high dunng fidd disposal. As desenbed
above, this practice will often serve merdy to insul ale the potatoes undern eath from freezng. Spread
aull potatoes on top of the sol surface no more than two potato layers deep (approxim stel y 6 inches). If
spreading tubers is not an opion and the amount 18 small e.g up to 1000 cwl, growers may opt (o
dispose of tubers by piling them into temporary cull piles Culls should be paled d ose to areas where
they can be dosd v monitored to insure that there will be no unprotected sprouting and foliar growth.
These cull s should be covered with black plastic sheetsto increase the tem perature of the respining
tubers and accelerate the rate of break down,

Whenever cull potatoes are discarded the area shoul d be periodi cally monitored to assure that
any unprotected foliage doesnot occur. The pil e should also not be near residential areas, surface
waters or wetlands due to potential for odor and leachin g probd ems.

Cull potatoes are a s gnificant fertilizer source that needs to be accounted for when calculating
the fertility requirements of the aop foll owing cull potato application. Fiel dsthat will be pl anted wath

in or forage are part cul arly candidates for umng cull oes as a partia fertilizer source.
o Emw?c{!impgrﬂ cull 'pgﬁmmagﬂumt in the%v mgd:nﬂmlhs ﬂfliI:?: vear indude buri al,
com posing, and livestock feed. For further information refer to the University of ldaho bulletin CE
814, cull and Waste Potato Managemeni.

Ciher sources of late blight Inoculum

The dry, desert-like dimate of dsho 15 not conduave to deve opment of late bl ght epi demics.
The pathogen needs cool, wet conditions to sporulate and spread to surrounding healthy plants. This has
meant that in atvpical yesr where summer temper atures reach the high 90°s °F, and ranfall amounts are
less than | inch, late blight outbreaks are rare. Any late blight outbreaks that hmc ooourred 1.'|.'|:h‘.']||'.|:|"l.r
to be late in the season and limited to a few fields which may have had a micro-dimate favonng discase
development, such as shading or over-imigation. These fiel ds may also have been planted with late
blight infected seed, which is one ofthe primary ways that thi s di sease can be moved into areas wi thout
a higtory of infection,

Untl 2009, the predominant strain of P. infestans fuundin I:Hm was the genotype US §. In
most of the rest of the L. 5, this sran hasbeen superseded ew genotype US 23 (Fig. 2). In 2013,
there was a small outbreak of late blight in southeast Idaho. ales om that outbreak were genotyped
and determined to be US 23. In August 2014, the cool wet weather with daly ran showers and
temperatures in the 50s — 70s “F were Perl'm for a disease epi demic to occur. The first occurrence of
late blight was reported on Augnst 12 and thi s was foll owed by further outbreaks. Testing of isolates
from infected fiddds showed that they were dl of the genotype Us 23.
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Figure 2. [:ll-!pl.-.'ﬂl':r.l al F.ilj rqpi.r.ilﬂrﬂ' i.rr_,ﬂﬂ.l'a'.un;hrll |1 Esover hie. {From s 4kl ig"lt.nr::l
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Research has shown that these newer genotvpes of P. infestans are equally pathogeni ¢ on tom ato and
potato (Fig. 3. Epi demi ologica studies camed out in the Northeastern U 5. and Midwest have shown
that recent epidemics of late blight have started on tom atoes growing in hom e gardens and swead to
surrounding potato fields. These infected tomato plants tend to be bought from big box stores and taken
home to be planted in the garden. Asmost of these tomato transpl anis are produced by the same

com panies and then shipped all over the U.S. there is the polential for this o be anew source of
imoculum for an outbreak of late blight in Idaho if the conditions are conduave for di sease dev dopm ent.
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Figure 3. Pathogeime ity of ecent Phtophthors infestans perotvpeson poliboand imte, FromFryctal., APSnet Featiies
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Summary of the best late blight preventl on options for spring 2015
With the chances of volunteer and cull potato survival over the winter of 2014'2015 bang high, growers

should adopt the following practices to minimi ze the nsks of a late blight outbreak this sring

COmly plant certifi ed seed and on recaipt, check certi fication docum ents.
Do not store seed near potenti al sources of inoculum (e.g. cull piles).
Keep seed lots as separate as posable.

Minimize cull piles during seed cutting and treating.

Use a seed treatm ent with mancozeb, orifusing aliquid seed treatment apply a mancozeb dust

tresim ent after the iqud
e Start scouting for volunteer potato emergence early in the season and around the ime of
emergence in potato fieds planted in vour area
« [fpotato fields are bordenng home owners gardens where tomatoes are being grown and
condiions are conduave for late blight (1.e. cool wet weather) be vigilant and scout the borders
of the fidd forlate blight svmptoms

For more information on seed poece health man agem ent vi st
www idahopolat odiseases. org/see dmec dhieal th hitml
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