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Spinach Downy Mildew

Spinach downy mildew was detected in a hoop house in Utah last month. This is the first recorded
case of spinach downy mildew that the UPPDL has seen in Utah.

SYMPTOMS

Downy mildew requires cool, wet conditions for infection and development. It can be spread by
wind, seed, soil, and splashing water. Initial symptoms include bright yellow spots on cotyledons
and/or leaves at any stage of growth. Purplish-gray, fuzzy growth of the pathogen may also occur
and is usually on the underside of leaves. As the disease develops, the spots can enlarge and become
dry and tan.  If the pathogen continues development, infected leaves may look curled, distorted,
and/or blighted.
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Spinach samples sent to the UPPDL show gray fungal growth on the underside of the leave and
chlorotic spots on the upper leaf surface

Gray fungal growth symptoms of downy mildew on underside of spinach leaf – Cornell University
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Chlorotic symptoms of downy mildew on spinach leaves – Cornell University

The spinach powdery mildew pathogen only infects spinach, and potentially a few Chenopodium
weed species.

MANAGEMENT

Resistant cultivars are one of the most effective ways to control this disease. However, the pathogen
has shown to be adept at developing new races that can overcome host resistance. The race recently
found in Utah has not yet been identified. If spinach becomes infected, the whole crop should be
removed and replaced with a variety that is resistant to most races.

Foliar fungicide materials are protectants but must be applied before infection occurs and before
symptom development to achieve best results. Although preventative control is best, control with
fungicides may be possible by starting early in disease development and applying weekly.

FUNGICIDE OPTIONS
Commercial: Actigard (acibenzolar-S-methyl: Benzo (1,2,3) thiadiazole-7-carbothioic acid- S-methyl
ester), Aliette (aluminum tris), Merivon (pyraclostrobin + fluxapyroxad), Quadris (azoxystrobin),
Ranman (cyazofamid), Reason (fenamidone), Revus (mandipropamid), Ridomil Gold (mefenoxam),
Tanos (cymoxanil + famoxadone)

Commercial – Organic: copper, Actinovate (Streptomyces lydicus), Double Nickel (Bacillus
amyloliquefaciens), Regalia (extract of Reynoutria sachalinensis), Oxidate (hydrogen dioxide +
peroxyacetic acid), Trilogy (neem oil).

Backyard: Fertilome Triple Action Plus (pyrethrins + piperonyl butoxide + neem oil), Fertilome
Neem (neem oil), Monterey Garden Phos (salts of phosphorous acid), Bonide Copper Dust (copper
sulfate), Bonide Copper Fungicide (copper octanoate)

Backyard – Organic: Monterey 70% Neem Oil (neem oil), Monterey Liquid Copper (copper
octanoate), Natria Disease Control (Bacillus subtilis)

Seed and Root Maggots



Seedcorn maggot life stages
and damage – Art Cushman,
USDA Systematics
Laboratory, Bugwood.org

Common seed and root maggots in Utah include seedcorn maggot (Delia platura), onion maggot
(Delia antiqua), and cabbage maggot (Delia radicum). The seedcorn maggot feeds on seeds and
seedlings of brassicas, onion, sweet corn and other crops. Cabbage maggots can damage cole crop
seedlings and roots preferring cauliflower, Brussels sprouts, radish, cabbage, broccoli, collards,
kohlrabi, and turnip. Onion maggots feed on the roots and bulbs of onion plants.

TIMING

Maggots emerge from their overwintering sites from April to May. They complete one generation in
about 3-4 weeks with a total of 2-3 generations per year.

DAMAGE

Maggots prefer feeding in soils rich in organic and decaying matter (such as manure). Seedcorn and
onion maggots feed on the seeds, stems, and/or roots of host plants causing plant death and/or
inability to sprout or emerge resulting in reduced plant stands which are evident in about a week
after plant emergence. Their feeding can also cause wilt and rotting tissue that can serve as an
opening for other diseases and reduced crop quality and storability. Cabbage maggots feed on the
roots of cole crops providing entry for decay, fungi, and bacteria. Damaged plants show wilting,
reduced growth, and lighter green plant parts.

Seedcorn maggot present in an underground stem

Seedcorn maggot present in a seed
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Seedcorn maggot infested cabbage (left) – Clemson University, USDA Cooperative Extension Slide
Series, Bugwood.org

Cabbage maggot damage on a young cabbage plant – Mary Ann Hansen, Virginia Polytech,
Bugwood.org

Progressive onion maggot damage to onions

MANAGEMENT

Any practice that speeds up germination and plant emergence will help reduce crop losses from
maggots. Other cultural controls include:

Be aware of maggots in cool, wet spring weather as these conditions are favorable for them.
Delay planting to allow soils to warm or plant in raised beds that promote soil drying and
warming.
Don’t overwater.
Place seeds at a shallow depth.
Sanitize fields – remove or destroy onion culls and debris from fields after harvest and
volunteer onions in the spring.
Rotate crops – rotate onions with unrelated crops. Maggot populations are generally higher
after a legume has been plowed into the soil than when a grass has been incorporated.
Handle seeds carefully – avoid cracking the seed coat which would provide entry points for
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maggots and other diseases.
Avoid planting in soils that are high in undecomposed organic matter.
Plant during fly-free periods determined by monitoring with yellow sticky traps.
Use row covers in small scale production sites.

For commercial and backyard insecticide options see: Commercial Brassica Insecticides, Home
Brassica Insecticides, Commercial Onion Insecticides, Home Onion Insecticides, Commercial Sweet
Corn Insecticides, Home Sweet Corn Insecticides

Average Frost Dates for Various Utah Locations

City Last (Avg) First (Avg) Freeze-Free Days (Avg)
Alpine May 14 Oct 2 140.5
Blanding May 13 Oct 12 153.0
Cedar City (5E) May 25 Oct 2 130.6
Delta May 19 Sep 27 132.6
Farmington (3 NW) Apr 29 Oct 13 165.6
Fillmore May 16 Oct 3 140.6
Kanab May 9 Oct 18 166.2
Laketowm Jun 14 Sep 10 88.3
Logan (Radio KVNU) May 15 Sep 27 136.2
Morgan (power & light) Jun 6 Sep 11 97.2
Moroni Jun 2 Sep 18 109.2
Ogden (Hinkley AP) Apr 27 Oct 21 176.7
Park City Jun 10 Sep 8 91.1
Pleasant Grove May 7 Oct 11 158.1
Price (BLM) May 14 Oct 6 146.2
Provo (BYU) Apr 30 Oct 13 167.2
Roosevelt (Radio) May 18 Sep 25 130.0
Salt Lake City (Intl AP) Apr 24 Oct 19 178.4
Spanish Fork (PWR House) May 1 Oct 13 166.0
St. George Apr 3 Oct 29 207.3
Tooele May 7 Oct 15 162.0
Trenton May 26 Sep 19 115.6

For more locations and frost date information, click here.

http://vegetableguide.usu.edu/pesticide-herbicide-tables/brassicas/insecticides-commercial
http://vegetableguide.usu.edu/pesticide-herbicide-tables/brassicas/insecticides-home
http://vegetableguide.usu.edu/pesticide-herbicide-tables/brassicas/insecticides-home
http://vegetableguide.usu.edu/pesticide-herbicide-tables/onion/insecticides-commercial
http://vegetableguide.usu.edu/pesticide-herbicide-tables/onion/insecticides-home
http://vegetableguide.usu.edu/pesticide-herbicide-tables/sweet-corn/insecticides-commercial
http://vegetableguide.usu.edu/pesticide-herbicide-tables/sweet-corn/insecticides-commercial
http://vegetableguide.usu.edu/pesticide-herbicide-tables/sweet-corn/insecticides-home
https://climate.usurf.usu.edu/reports/freezeDates.php

