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Source of Late Blight Epidemics
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The late blight pathogen, Phyiophthora infesians, sarvives in infected potat o tubers, which
potentially represents an inoculum source the following season ( 19.23), However, infected tubers
frequently rot dunng winter months and cease being a threat as an moculum source when decomposed
Contemporary sirains of P. infestans are highly aggressive and rapi dly rot tubers, limiting the
availability of viable host hisme (16). Epidemics of | ate blight characten sticall y start from low |evel s of
initial inoculum on ginaly ansng from infected seed tubers, volunteer potato pl ants developing from
infected tubers in the field, or from infected wber refuse {13,16,24). The relative importance ofthe three
types of late-blight-in fected tubers asinoculum sources vanies and depends in part on miarodimates,
local condit ons, and the extent of infection the previ ous fall (7,24).

Epi demi cs in the Columbia Basin have been traced to infected seed tubers, re fuse mbers and
volunteers (13). Ubservationsin comm eraal fields and surrounding areas eady in the course of
epi demi cs revealed that volunteers are espeaally hkdy to pose a threat when potato plants in the fid d
were infeded the previous season, moreover, infected volunteers have been found in a fidd two vears
after an infected potat o crop. Cull pal es formed in late wanter or early spring from tubers taken from
storages con be a serious threat because infected tubers in storage are protected from external
environmental van ations in temperature and m oisture, which may increase rot. Infected tubars may
survive in cold storage at tem peratur es used to & ore seed tubers with little to no rot or symptom
development (14). Latent infections in seed tubers are a parti cular threat in generating new epi demics,

Tranamisgon of P infextans from infedted tubers to pl ant tismes the next season may ocour
during seed-tuber handling, cutting and planting (18} or in the fidd (9,19). F or sscondary infection to
occur dunng seed tuber handling and cutting, the pathogen must survive in intact tubers during the
winter, sporul ate, be dispersed, and infect additional ubers or foliage. T em peratur e and humi dity within
pil es of cut seed wbers often favor sporul abi on, and sporangia have been observed on infected seed
pieces within 19 hours of cuting (21} Sporangia are readily transmitted by direct contact from infected
tubers or seed piecesto non-infected seed pieces (3 ). Tubers infected prior to pl anting may be more
likely to produce viable shoots than those infected in the field near harvest because of less ime for rot to
develop before shool emergence. Under experim ental condit ons, transmission occurr ed from tubersto
shoots when tubers were inoculated in the spnng before planting, but not when tubers were inoculated in
the fall (7). Infection during seed4uber cutting and handling increases the threal of late-blight cutbreaks
on foliage in the fidd. Fungicide seed piece treatm ents potentially reduce transmisson from infected
seed tubers (11,22),

The exact pathway by which P. infestons progresses from planted, infected seed tubersto plant
foli age hasbeen disputed (1,3,19). De Bary (4) onginall y proposed that the pathogen spread by
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mycdia growth within infeded seed tubers and advanced conti guoud v or followed growing shoots to
produce lesions and sporangi a on above-ground sems. However, the vali dity of De Bary's work on
vegetation of the pathogen was questioned when not duplicated by other researchers as descnbed by
Melhus (19). A moist environment plays an important rod e in the expression of transmission of the
pathogen from infected seed pieces to shoots(12,15) (Fig. 1}, snd many of the studies contradichin g De
Poary's observations were done in relativdy dry seasons or environments.

Figure | . Spomulabion fwhite downy growih) on siem above soil sunface result ng from
transmission of Phyiaphihora infesians from an infected seed piece.

Additi onally, continuous | esions are not always observed on the b ow-ground stem between the
infected seed piece and the resultant lesion on the sbove- ground stem (12,17 ) and mislead som e of the
previous researchers. Mo necrotic tissue or only slight sreaking of reddish brown discolored tissue may
be chserved on below-ground stem s when P infestans i stransmitted by myedia growth within internal
ti ssues (Fig, 2). De Bary's proposed pathway h as been validated (19,23 ) and was recentlv confirm ed
when P. infestans was detected in asymptomatic shoots em erging from infected tubers with the aid of
the polymerase chain reachon {2,10) and when sporangia and lesions developed on asymplom ah ¢ shoots
placed in amoist environment { 12,15}

Em ergence of infected shoots from infected seed piecesis often low and infected seed tubers
frequently result in a reduced stand due to tuber rot and pre-em ergence bli ghtin g of shoots (3,19). For
example, over five consecutive years only 21 of 3260 (0.64%) infected seed tubers planted produced
infected above ground shoots capable of sporul ating (9). In expenim ents in Oregon and Washington { 20),
transmiss on from artificidly infeded seed pieces lo emerging shools was 1.9 to 3.8% of the inoculated
seed prece depending on the culuvar. In western W ashington, tuber-to-sprout transmission was as high
as 25% on plants hdd at 60 1o 90% relative humidity in the greenhouse and transmi ssion was greater
with a LIS-§ than US-11 isolate (7). Transmission 15 promoted in a moist environment (12). In a field
expenment, transm 154 on (o em erged shoots did not ocour from inoculated seed preces untbl shorly after
a rainy penod following row dosure. Eighty inocul ated cut seed pieces were planted and | ate blight
les ons developed alm ot amultaneously above the soil leve on two separate man stems (Fig 3). One of
the two lesions occumred about 8 an above the soil level. Sporangia formed with the deveoping lesions.
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The tronsmission rate from an infected seed
tuber to foliage does not need to be very high for a
late blight epidemic to devel op gven the expl osve
polycydic capabilities of P, infestans and the large
am ount of potato seed tubers planted in m ajor
production regions (9,23), For example, in the
Columbia Basn in 2010 the number of seed pieces 1§
that was planted was over 2625 x 107 with a total
weight of 156300 metric tons. Only a few infected
tubers are needed to initi ate an epi demic (9,23)
and a few infected shoots ansng from infected
seed piecesin a commercial field is beow the
perceplion threshold and will not likely be noticed
during the eardy stages of epidemics. Inoaulum
onginatng from infected seed tubers in
commercial fields can be especially devastating
becmse of the potenti ol earliness of the imtal
inoculum, the rap dity with which it can be
produced, snd the proximity of inoculum to the
crop. In addition, the moist condiions favoning
emergence of infecled shoots also favor
sporulation and repeated infectionsin the fidd
(8,12). Asmany as 300,000 sporangia can be
produced from a single les on demonstrating the
expl 01 ve reproductive capabilities of the pathogen
(6). In addition, weather conditi onsin the
Columbia Basn are usually the least stable in May

and June, with greater hkdihood of ran events, Figure 2 Sireaking of reddish browm tissue on the

further encouraging the devd opment of pnmary below-ground siem where Phyiophi hora infe fan s

inoculum, spore movement md new infection. moved intandly in the below-graind stem from m
:il'l.l'-:'\'l:I:Ed = |:l:|:| |1i oo lo e’ the zaa l lime mnd Ihmfl:rlncd

Management of late blight In the early growlng asymplandiclea o during amast pericd

SCAE0n

M anagement tactics that restn of transmission from infect ed seed tubers to shoots and the initial
development of late bli ght epidemics include the foll owing:
|. Plant certified, |ate blight free seed iubers
2. Himinate culls and mber refuse
3. Manage volunteer potato plants
4. Treat seed with a fungicide contaning mancozeb or Curzte
5. Plant seed ubers within 24 hours of cutting

Epi demi cs of late bli ght charadtenstically anse from a very low level of infected seed tubers, a
few infected volunteer plants, or from infected tuber refuse. Certifi ed seed | ots should be seleced from
seed areas wh ere late Blight did not occur or from farm s where the disease was successfull v m maged.
Seed health certificates and visits to the seed famm dunng the growing season can be hdphil in selecting
sali sfactory seed lots. Volunteersin fid ds that had late bli ght the previous year are espeaally likd y to
be infected and pose a threat the current year. Refuse tubers pose a serious threat as a source of late
blight inoculum and shoul d not be tolerated.

Spores of the | ate blight organism can form on infeded seed tubers and spread to and infect other
seed pi eces during cutting and handling, Sporulation can occur on infected seed within 24 hours after
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cutting because of fovorable tem perature and humidity within a pale of cut seed tubers, Spread to other
seed pi eces ocours as ar anrents disperse spores and as seed pi eces are mixed during handling.
Fungia de seed treatments that contan mancozeh or Curzate reduce this spread (11,22). Planting seed
tubers within 24 hours of cutting will also hdp reduce tuber to tuber infections. The use of fungiades on
potato seed will not negate the importance of using certifi ed seed tubers free of | ate blight. Sail
temperatures should be 55 F and increasing af pl anting,

. or, either mak pplications or do not grown
Mﬂll‘iﬁ T|1| s1susually ﬂ'IE '--a‘lesl area 1.11 the qrde a'll:l mml cmdum e environment for | ate blight
nfection on foliage and tubers. Late blight often begins in fields near the pivot center, and recent
research demonstrated that large proportions of infected tubers onginate in this area Rot in sorage can
move throughout the storage from concentrated sources of infected bers. Lost production areais about
0.4 acre or 0.3% of a | 5-acre field Thisis with a 25 ft radius subtracted for pivot turn around road.
Yiel d and tuber quality are often lower in this area so lost tuber viel d would be less than the | ost
production area. Benefits can be a reducion in numbser of fung ade apphcatlions, better late Might
control and fewer infeced tubers going into storage.

7. Imigate sporingly until just be fore tuber initi abi on. Thisreduces the nsk of cardl y season late blight,
infection by Verticillium dabilfiae (couse of carly die disease ), snd infection of seed preces by soft rot
bacteria

8. Avoid pivol ovedaps, over waterin g and watening duning rainy periods or when dew is occurming. Try
toirmgate when leaf wetness penods will be less than eight hours M oisture for sporul i on and infection
mostly come from sprinkler imgation in the Columbia Basn, Watenng dunng late evening and at ni ght
will usally extend the leaf wetness period in semiand environments T his is because tem peratures are
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cool or mnd wind speed 15 lower and the foli age will dry less rapedly than dunng the day. Poldo fidds
infiected with late blight should be irrigated durin g the daylight hours to minimize continued late blight
development. Reduce irmi gation when the arop canopy beginsto open and towards the end of the
Qrowing seasofn,

. i . | . 1 i LR T TI.L]:I'H'F
becn:me ml’eﬂ‘ed H!lm :qmles ufﬂw] ate hh;ht pﬂmgm comein t:mlad vuth hlbersm the field Sail
cracking and hill erosion expose tubers in the field and make them espeaaly vulnerable to infection
from spores that are washed from infected foliage by irm gation water or rain. Spores are not washed
more than an inch through intact soil. In a study at WSU where spores were applied over the surface of
silt loam, medium sand and fine sand, uber infection decreases with increasing soil depth. Most infected
tubers were found at the soil surface, and infechon was rare on tubers at 2 inches and deeper. In
consequence, pl anting depth, hilling practi ces, and other cultural practices should be exercised to
promote an adequate covening of snil over tubers and to reduce soil eracking.

10, Use good Fertilizat on pract ces. Massive vine growth areales a microdimate favorabl e for late
bli ght.

11, Monitor fields for late blight, espeaally near the center of pivots, along whed tradks, and low areas
in fidds

12 Apply effective fungicides before prol ong wet penods after row d osure (15).
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Up-Coming Field Days

Cregon
State University, Hemiston
Potato Fied Day, June 24, 8 am — lunch time.

Washington
Washington State University, Cthelo
Potato Fidd Day, June 25, 8:30 am — lunch ime.

Have yvou other fie d days or events you'dlike announced? Send me an email: gensen@potal oes com.
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