Managing Vegetable Diseases In
Cool, Wet Conditions




Temperature & Moisture Optima & Ranges
A Plant pathogens:
A Growth, infection, dispersal, survival
A Host plants:
A Overlap with pathogen
A Growth stage(s) of plant
A Plant stress opportunistic pathogens
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What can you control?
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Diseases of onion bulb crops in the Columbia Ba:
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Mar Apr May

Damping-off &
seedling blights
Pink root

Fusarium basal rot
Nematodes
(White rot/onion smut)

Botrytis neck rot

Aspergillus black mold
Bacterial bulb rots
(Fusarium bulb rot)



Temperature Effects on Vegetable Diseases in tr
Columbia Basin
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Dampingoff/seedling blights:
AphanomycesFusarium Pythium, Rhizoctonia

|
| |
| |
4
| |
|
|




—
A ——

. * Rhizoctoniaolani

1»\)\" \

Fusarium oxysporurfn sp
spinaciae |

_ Pythium ultimun)




Dampingoff & Seedling Blights

wPythiumspp, Rhizoctoniaspp.,Fusariunspp.
wPromoted by:
wWet, poorly drained soils, low spots, compaction
wSlow germination/emergencieold and/or wet solls)
wDecomposing organic matter
wYoung, succulent roots/hypocotyl are susceptible
wPythiumé& Rhizoctoniaare not seedborne
wSpread:
wWith soll, irrigation water, splashing water, rHaff
wlransplants



Management of Seedling Blights/Dampirgjff

wCrop rotation:Limited efficacy because of broad host range of
most of these pathogen(s)
wCultural practices: Promote rapid germination & emergence
wAvoid poorlydrained soils & compaction, use raised beds
(especially foPythiumspp.)
wAvoid cold solls
wLYO2NLI2Z NI 0S ONRPLI NBaAaARdMzSSa ¢
wPlant clean (treated?) seed lots of high vigor
wPlant partially resistant cultivarsRapid germination
wSeed/drench treatments
wProtection against seedborne &/or soilborne inoculum
wLimited duration of protection, especially soilborne inoculum
wSome highly effective conventional fungicides
wOrganic: More limited efficacy, limited independent studies



wkFungicide seed treatments/drenches:
wPythiumspp.
W mefenoxam/metalaxyl (FRAC group 4), e.g., Apron, Allegiance
w ethaboxam (FRAC group 22), elgtego
w phosphorus acid (FRAC group 33), €bagstro| Alliette (only class
of phloemtranslocated fungicides = fully systemic)
w fungicide resistance management!!
wRhizoctoniaspp.
w PCNB (FRAC group 14), elgrraClor
w strobilurins(FRAC group 11), e.g., azoxystrobin (Dyn@stgdrig
w fludioxonil (FRAC group 12), e.g., Maxim
w biologicals, e.g.,-22 Planter Box, Kodiak
wFusariumspp.
w fludioxonil (e.g., Maxim), FRAC group 1, e.g., thiabendazole
(Mertect) and benzimidazoles like thiophanateethyl (e.g.,Topsin
wBroad spectrum fungicides, e.gaptan(FRAC group M4),

thiram (M3) = critical for fungicide resistance management



Dampingoff & Seedling Blights
wFumigants:
waSllY a42RAdzZYE OKf 2 N2 LA ONR VY :
wTemporary reduction
wBiological vacuum readily filled by primary colonizing
microorganisms, including pathogens IRBizoctonia
wCultivar resistance?
wAssociated primarily with vigor of cultivars
wPoor quality seed lots:
wHigh electrolyte leakage = increased susceptibility to
Pythium(chemotaxis of swimming spores = zoospores)
wEC used as a predictor of risk of dampufign pea,
others?




Pea electrolyte leakage study (Alcala 2013
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Pythiumspp. associated with poor stands in organic vegetable cr¢
In the Columbia Basin (Alcala et al. 2016 Plant Disease 1009255

P. ultimum
24.6 %

P. violae_-
3.3%

P. abappressoriusr — P. irregulare
4.9 % 15.1%

Pythiumspecies isolated from 37 certified organic fields in Columbia Basin



2018 Sweet Corn Stand vs. Planting Date In the
Columbia BasiiSolemslie 2020)
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Fungal and Oomycete Genera and Species Isolated frc
2018 Columbia Basin Sweet Corn Survey

Fusarium(n = 350): Pythium(n = 63):

A F. oxysporun32.0%) A P. ultimum(95.2%)

A F. verticillioide$25.7%) A P. irregularg1.6%)

A F. solan{14.0%) A P. rostratifingeng1.6%)

A F. equiset{10.6%) A P. sulcatun{1.6%) SAE
A F. proliferatum(4.6%) (Deep and.ipps1996; Hendrix and _ §' ;’
AF. fujikuroi(4.0%) ,\Cﬁrr?ﬁ,boﬁg é?,gs\}vwi?gggfg{' el Ae (Ayers and Lunls@d 1975)
A F. lacertarun(3.4%) _ _

A F. graminearun{3.1%) Rhizoctonian = 66):

A F. commung0.6%) A R. solanAG2 (10.6%)

A F. acuminatun(0.3%) A R. solanAG3 (9.1%)

A F. concolof0.3%) A Ceratobasidiunsp. AGK (6.1%)

A F. red0|en$o.3%) A Ceratobasidiun$p. AGA (45%) " (Paulitz and'Schroeder 2005)
AF. torulosun(0.3%) B e A

(Bacon et al. 1994; Gai et al. 2018; Munkvptd

and White 2016)
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Sensitivity of Columbia Basin | _crickeea dameingfirom

. mefenoxamresistantPythiumin «

PythiumIsolates to Mefenoxam | 2012 (©0%stand loss)
(Solemslie 2020) 0

Number (%) of isolates resistant to mefenoxa

s
)
£ Y

b S

Mefenoxam
concentration (ug/ml)
Sweet corn fields 10 100
Conventional (n = 31) 23/26 22/26
(88.5%) (84.6%)
Organic (n = 16) 15/36 13/36
(41.7%) (36.1%)

A Alternatives tanefenoxanseed treatment for
conventional sweet cormmaptan ethaboxam

(Porter et al. 2009; Wang et al. 2020; White et al. 2019)



Emergence at 35 dap

Boardman Trial

- Cv. Bistro

- Priming: 16 h soaking +
8 h drying

- High disease pressure

Alcala et al. 2011. PDMR 6:ST012



Pea seedling blightgicala 2013

Most organic treatmentswere Ineffective or inconsistent,
and mostdrench treatmentshad a negative effect on
emergence. e 4

Primingimproved emergence in 3/7 trials; however,

excessive drying after priming can negate this benefit.
,ﬂ"

Combiningpriming with seed treatments had a negative
effect on emergence, except fgrriming + Nordox iochar
treatments (Royal City trials). “

—

Electroconductivity (EGInd P. ultimuminoculum level show
potential for predicting the risk of dampingpf.



Onion stunting from  Rhizoctonia spp. on
coarse solls with cereal cover crops







PPl application of Quadris (FRAC group 11) & Fontelis
(FRAC group 7) for Rhizoctonia stunting of onion

No. of patches/acre Patch area (ffacre) Stunting severity (-B)
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OnionRhizoctoniaP A NB SY 0 NA R3S

No. of patches Patch area Stunting severity
lacre (ft°/acre) (1-3)
60 7 , 1000 - 2.0 -
a
45 - 750 - 1.5 A b
b
30 - 500 - b 1.0 -
C b
15 - 250 - I 0.5 -
O = T T O m T T OO m T T
3 17 27 3 17 27 3 17 27

days days days days days days days days days

Cold soils= slow microbial colonization of cover crop crowns/roots = longet
duration with high population oRhizoctonia
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Downy mildews of vegetable crops
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Management of onion downy mildew

wClean planting materiaj seed, bulbs, transplants, sets

wWCrop rotation 24 years out oAlliumspp.

wSpatial & temporal isolation
¢ green bridge from annual bulb crops & biennial seed crops, fall
planted & springplanted bulb crops

wWell drained fields, rows directed into prevailing wind
wAvoid dense plantings & windbreaks

wlrrigation: surface or drip rather than overhead
wDestroy infested crop residues after harvest

wAvoIid excessive N fertilization

wPartial resistance to downy mildew
- Nno choice in onion seed crops



Management of onion downy mildew
wkungicides:

- seed treatments, iFiurrow drenchese.g., mefenoxam, ethaboxam

- foliar SpraysSadjuvants (waxy foliage), coverage

- scouting, accurate & early identification, preventive

applications
- choices of fungicide(s)
- Limited efficacy but important for managing fungicide

resistance coppersdithiocarbamatege.g., mancozeb = FRAC GriMB),
chlorothalonil (FRAC Groiy45)

- Better efficacy:

- Phenylamide$FRAC Grou) ¢ e.g., mefenoxamRidomilGold, etc.)

- Phosphonates (FRAC Grd&8) ¢ phosphorus acidAliette)

- Carboxylic acid amides (FRAC G dimethomorph (e.g., Forum),
mandipropamidRevu$, dimethomorph +ametoctradin(Zampro=40 + 45

- Famoxadone + cymoxanil (FRAC Groups2] ¢ Tanos




Opportunistic Stemphylium
vesicariuminfection of downy
mildew lesions
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Onlon Downy mlldew & Stemphyllum Ieaf bllght

ooWeathé scoutlng & diagnosis

ooFung|C|de program:

wtimely applications

weffective product(s):
wDM: FRAC grp 4 (e.dridomi), 33 (e.g.Aliette), 40 (e.g.Revu3
wSLBFRAC groups 3 (e.@apsir), 7 (e.g., Endura), 9 (e.g., Scala)
11 (e.g.Quadrig, or combinations (e.gMerivon=7 + 11, Luna |
g Tranquility =7 + 9) /
| wCrop coverage (chemigated or spray boom vs. aerial) §
w10 to 14-day interval during moist conditions

wTankmix or alternate FRAC groups
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Effects of cold, wet conditions on plant diseas

A Pathogens & plants have optimum temperatures for
growth & development

A Most fungi & bacteria are favored by moisture (high
relative humidity, wet canopy)

A Temperature extremes affect both the host & pathoge

A Plant growth stage at time of cold stress influences
disease risk

A Plant stress = increases risk of opportunistic pathoge

A Minimize stress, where possible

A Avoid excessive irrigation, delay planting (if possible)

A Judicious selection and relevant method of applicatio
of fungicides






